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Evaluation of Total Factor Productivity of Wheat in Xinjiang
Based on SBM Model

TIAN Conghua’, LI Haoxin?
(1. Institute of Agricultural Economics and Information, Xinjiang Academy of Agricultural Sciences, Urumgi 830091, China;
2. School of Economics and Management, Xinjiang Agricultural University, Urumgi 830091, China)

Abstract: Xinjiang is the important wheat production advantage area in China, and the cost-benefit of wheat is very important to
farmers’ enthusiasm for planting and ensuring food security in Xinjiang. The evaluation of wheat total factor productivity is of great
significance to improve wheat production efficiency. Based on the cost-benefit data of China and 12 major wheat production provinces
from 2007 to 2023, the study explores the comprehensive efficiency of wheat by SBM (Slack-Based Measure) model. From three
dimensions of pure technology efficiency, scale efficiency and pure technology change, the comprehensive efficiency comparison
results of Xinjiang compared with the main wheat producing provinces in China were obtained. The results show that: (1) The
input-output comprehensive efficiency of Xinjiang wheat reaches 0.989, which is lower than the national average level and ranks 9th
among the 12 major production provinces, at a relatively low level, and the comprehensive efficiency has reached the best in only eight
years in 17 years. (2) The technological progress is the main driving force for promoting the comprehensive efficiency of wheat in
Xinjiang. The pure technical efficiency reaches 1.017, which is higher than the national average, and only lower than the level of the
four major wheat production provinces of Shanxi, Shaanxi, Inner Mongolia and Hebei. (3) The scale efficiency is 0.971, which is
below the national average level, and higher than the level of the three main production provinces of Shandong, Hebei and Inner
Mongolia. It is necessary to strengthen the research and development and application of new wheat varieties cultivation, reasonable
dense planting, integration of water and fertilizer, and precision control technology, determine the wheat planting area scientifically and
rationally, optimize the layout, and improve the scale efficiency.

Key Words: SBM model; Malmquist-Luenberger index; Production efficiency; Wheat; Xinjiang
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G R MR 4 J1 P A),1984—2013 4¢
T 30 AER A AR BRI, BREX 4 A<
R 16.56 °C, PRI o TR RSN B K F i
(14 °C), SEASIRHEA N KAz . AR TR — e
3 H EHAESESRE 9.71 C L EFE RS 4
IR R EFIE KA, FRRIR R -3.08 C, 1
SRR AR R, R 1A A R AR
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2025 4 HE A2

a IR TH DL

112 IR o R s R AP S A 1 dc
BED R AR B I 22 2 5 R S R 1 LR,
pH (B B 2R or W LI S IR B = SRR R R
SN TR AT R, R fiff -3 b Ay i 25
W IAATE, (R — HORHFTE 20 CLL EREA
SRR A A 2 S SRR E] S ~
7 CHRIRL T, W 2 S EORE B IE T, A 585
BRI 4 CAAIRIR T A 2% Wl B A K IF
AR EZIMRER . BRSNS R ], AL 2
AR EOBR 22 | KRS ST 8 R RS By, R AR Y
PR ™ T, TR 10 CLL F BT pH A 7E
4.5~ 5.5, (@B — ORI . INESERFR R,
TS B AR RS2 B R DG S VR A A
T B TH R, AR B A BT, T S L
o IR AR 1 T,

it FH P) AR, 2.0 ~ 2.5 M AR o 1 ) S , 1R
1-b R A R o KRR R i E SR e
THAESRE W FL I s SR =, 2 AR K0S ) itk
TRE N EAR PN E AL BT, — B ERIET R
RS RR R R
L13 KRR SRR A T2 2 Fhk
Y g B 37 A s 0 A L ST AR, e L ST A
o A2 FH T DL TR0 KRS A0 B R G T i R 32 A
SNPGRS SR, e e
P 3 2 ST A 22 4% 16 ( Rhizoctonia sloani) . Hit )] T J&
IRBIALE (Fusarium graminearum) . AR WS 1
( Fusarium equiseti) . 2378876 1 ( Fusarium oxysporum.

Wog ]
1 ISR

o KRR Il CRAE )

f.sp.cucmrium)\%%%@%[Fusarium solani (Mart.)
App. Et Wr], 5 Bk 8l 1 B ( Fusarium moniliforme
Scheld) JEEF & ( Pythiumspp.) MREFHE( Rhizopus
spp.) 5, o Bl TR & R A T R 2 A% R e
B,

A BRPE ST AR AT 2 FPEBY - AR A, 32 %
& B TEAS REREE T I K 5 25 15 5. ) 10 2R
UMM, FARZ AL 2 i 1.0 E BRI
NFEAIEIK, O B b BRI By A iR i
WA T RABEG Bl BE IR T i, O &
PERA I R ZE RS A G Al . BORG B R iA
PR UL ZE TR A 4, 2RI L Ak, R i bk
PR T, B R R B TE , AR R R
(F 1-c), FrUIBEIRE S PO KA ER 1
1~2d AT U R TR B AL ABE . — ety
BUT, ARAEBBE AR, R R A
0 LR ANTA K AR R ETIE  ZER AT B A
1.2 SUie

SRR AT PES NN, 4 7 RO TR
TR R, JCMES SR 2208, TR 22 4% 08
J&™, B IR — i A T, — e Sk A
PTG IR RN , A YL 25 R RN J, R
H AR YL G, 55 BE SR AR 2= SUBE , ot
Fr R AGPE, BRI MRS VERT, 22 I s 2 Bk
Sy Ik Fis ki, AV RIS 52 B TR s B B
7 R BN AR SE T (18] 2-a)
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20254 a2k ol

a KIRRER

2 YEs

BRI 12 YL ML 55 T S DA A A - b
2, LA L B 22 R R AZ A A A At 27 VBl
LB FR IR A (8] 2-b) o KGRI A H o
MR AZ R R A8 T 20 B YL . SR AE /K
R TE R R R A R L R R 2R A
ML, TR . RS B B B TR
Bl KR , B AR R 22 & SE A TR s . b — M AE
SRS 6 AR N &G, 7 A FR Ak
KImmlg . WATETTE BN R, Ml s Rk
E

P JE) A 7 e B, OR300 ) Sk 25 A I 2
(RPFAEZR) Wik, HRWRREAGE Sk 2= 75
o, R AR R E AR R A
WA B AT SF Sk ZEAE A SUAE 97 o
1.3 e
131 RIEHERIIGER . KA E T &
I, A AR IR IR T RO AR
JEAE 3 M LART R A, AR AR MG BE, 3 1L
Ja R AT R BT B ; IR R 7R 4 BE K
K, R ESIUE A TR R BRI 2 Fl . — 2
AERIRR I, Sk (0, 2200 [ s R, B L
W HIRAOFEZ ; T IRASMERR B, RIE B KARTE
SRR B RVRRIE  S1 B S 1, e
HOL R A8 A 4 B IR B 2k B 2 3 B O 1) 4 S 4
fifr o 1R R — MR AR DR DL AR
RATERDRL b BRI P SO R 2015 5B A8 4 R,
S % B R RE G 37 50308 16 Bl LT , DT 2 B 1 A
SRR, DURE SR X AR AR ) fe LR IR, TV

A AT BOE™ 50% L F(F 3-a).
1.3.2  RINHHE . WA YEAS AR, e
(LRI R W i S O S S = A S
99 TR 2 L DA A0 A 0 R R 22 AR FE RS SRR A
Ao YA HE 4y HE A 15 UR A% 1 B A bk 1,
RAZ A BF T 0 R8T A MR K, T O e R
(1 3-b) . R & AR IRA T SR BEK TR SRR
RAME DM, R — P LB R B 4 6 A
W2 7 AWk ZE R A b 3 B R R, Al
—EMEIR, " SEORE R LA

T 0 577 e s e 22 % A R s SR A A e
Joa kSR A AR, TR e R DX AR A R R £
A Rl A B R e A5, AR AR
INCATRBE BB R o 223 3238 S TR 25 A T 5K
(R 0 B SO P G s B R P 88, 48
BOBAG , bk s ) i r WL 6326 R 7.2, EHAL
TSR 7.3, B0 5 3.9, BEAIE 1212 R 3.1,
KWL 616 Hy 5.6, A Jp P FE i P22
1.4 FAkZH

FKEHRME SR kAR H, B d
TR ) 22 % S KU 220 , HUE AR BIUR XE B
BT BHAR , S /KR FE B ey ok 3 e,
141 CAERER . HAHR FE L E N RO B
IR B, AAIE AT P kS 0 IR, IR it
ICRRBEWIRN R, FEM i BT R B4R, K
AHEE 30 mm, TEAHSE 1 mm( 8 4-a), 2l F5%
FIRFEHEEL , KRR BT, 325 b, 3R A K 2218, 5%
Mo BE, B EibRZE, Ak, B ERAE
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2025 4F 423 2

(Poaceae). 7% 15 Bl (Alismataceae). 3 Bfi & £}
(Commelinaceae ) . ¥ H B Cyperaceae VAR

142 RAEMMHE. 2014455 J1 8 H , EBRMRIXAE
PRI RT3 B 15 U R R K R RS, Rk G L 2
— T 3 Erp AR e, DO AR
FooR Bl —ZE rh R FH Oy 32, B /K R 2% TR R H:

ZMBURE S B AR A E, LS R
(O BEIH AT ) R AR 3, FRAE AR i A2
J& R et BB, R B e m el b R Ak
2N E WNTE e Arh a2 7 H Eh)je A TR
DRI RTINS RE C A S 32 S A R S
BLOHP 8 AKE 9 A FAkE e m ey 1 H A
(& 4-b).

4 FEAKH

L5 FRiE
e oy Jeg Sl M RO}, tURR it O HL, A 355 R

(Sesamia inferens) (€] 5-a) . —ALIE (K] 5-b), =4k IE
(Tryporyza incertulas) (&l 5—c), Ry FAFEG— LA
AR RFARRE
151 etk R UAE I R o3 BEI A T A
O, 722 B0 T JORG 22 B, 7 R AT 3 P B L e
B, TS MR KR 0 77 1 5 it B, B B 2K 10% , 5
FUR 30% , # 2 FECPR I,
152 TARBR AR, HEAAC AL 4 H hA)

RUL,5 A B bR A TSR], SR AS
B, R 6 A AL 1 R dE s
AR 6 J Ryl AR, 1 O A o

82 R lF 7 A A R A, ol sk 2R G
T, ACEXTRAEH AF AR RERE AUE T, AR
PSSR ITARSR MU AR RE RS 2 RS R
TR, KREA: B IS AT, B e R A
"2, it AR T AN ST, SEF IR
1.6 FHEHPEIIE

1.6.1 HERER . RGN IR E 65 H R
I RPEE B ARSI, LAY R 220 R A
B L, TR NI AR A A2, i L i
MK ARG E A VE T, i K REAS TR B2 B4 8™
HE R AR R R ESB S E, W 8
JER A FIFH R A B, TR RS KON RE A
(K 6),
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162 KRAMH. BB Bk 4~5 0N PHFAERLEAESEE. 9 A Fhf), HAakERg
JiE ORI 1 kA 6 AP IR 7 AR, % #EAGERI, PR ICH s RURICR], PR A R AR
B 2R 3 A FFL L 7—8 Ak A THhEE, 55 4 Q58 5 ACR RS 2 P AL A 4k
R BERE AR L N EAERRET T A kA S8 ONE,

O E AR i AR A, 2 i TR, L

l |
a RIE ;b Z AL s 0. = ARIR . ZE [ A MU AL BB | HUBEAR 4 e
E5 #EH

| c. b AR
6 TEHYEMHIE
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20254 a2k ol

17 HAbg s

AR : T 10 4[], A QRO AR A Sk 2= AL
15 8 H By Gk G R T N E OB TE R
FRA AR, o 0 AR B, X A 2 )
ZFLE R I I — € R, o T (8] AN 2 A e, ATt
AF TR CEEIH O

O ULAS AR g, R — P
A AEIE R , FU A AR 2 A
KAESRABIR . PERRTOR T, BRAEIX 6 AT
27 H EAL, AR X8 A A 8- A A 5
AR o AT -2 FE T 250 P At , 0 e o i
ARAF A AR K A

2 BhiRE

FEFAE TR E BA T, AT AR
PR A R g € o s R AR K, 28 1 DAY Al A AR A
RG: Hhom H AR E RSO0 E A, DLk AL (it ) 9k
USRI R B AR R FE A D0 oR A S R
HALEE AR R AR E B IR H R A B
AR RS A 25 N B i, iR S = A K it ot L fR
PSR HT
2.1 awfefbBR

Al Bl I6 A AT B B A B SR, AT IS B
IRRRCR o 3 FPU HUSF— BRI A T A AL
B BT I6 0 Fh - 3 24500 R nT A R
5 I S5 A 5 7 M (9 b v e B R A T B
VHEK AR FE S 0t P B K K, R 70%
e AT AR A HUEEPY; DT85 A, T A AR AR S0
S R AR R 5 SR e B AR 2, B2 48K, TR RS
B BOK AT BE B iHIRG FH  fif FH B K RS AR AAHs i 76 B
IR, B L FH FRIKAE AR AAR A < B T 50 FH [0 TS, DA
T RAAPRG H 5 CRERI K RSO ) ) & AR
2.2 EMYHEPR

FIFH 3 BRI R =R BT R
KRR i RN I R A 32 2 A A
REAR B TR, AR B 1 kT sz
AR R A, SfFHE R RN ERS
O IFFELA T A, AT R AR 5 R I Lt ] R
FAEAR BR B Remitide B , TR E dU R (8 A
ZEBCAT Ay, 2 T AV HRLRI R JEE

2.3 fmseAEYBG
231 AL, ARG ALVEROAE — Iy T AR
B FhFREE A A S RIZEA R AR™ AR W]
o G LA R Bl R L™ A ) BRI KR
KRG H (B SOH R I R R E A 42 R4S
3 B 1 e A | DT DA 24 fk P 2
232 (RYFIRIFRE, B E R B A
T MR R PR L B B A, X H ]
T AR R R A AR, AT DA s A
SRR . RIS DN SR R RSN
2 2 o B AT S B AT S e U R BEIE
WHERKEE, NI IR BB IAROCRE o il i i 1] L ik
U BRI AR R R P, VT AR S RIS 2 I, i
4 T3k 1667 m?, JiUHE 3 WKJG BB IR 1 KRR
PE R AR £ G B IR AOR , FLR R 5 k2= B R
2 IV RICRAR 228, AR 7 v I R R e fr SR
A KA R A B TG o ) S0 IO T
233 AWARZBEIR . BRI IR SN R 2R AT I
M29 Xif 7K AE LA B A 00 A O o NG 45 A 58 3%
B, 9525 AT TR AT R 390 X ML e B 44T 93% LA
PO XE R SR IY FE B, H W R A% T 2 A AR
BRI K REREIE R 14 d BiRGE 86% LA FBY,
Az SRR FAE IR 25 BiG,, NI R
WiRLZE AR I B R R R O s S E SN IR B A
st T A AU K P i R 2 5% B8, 2 = A
Kb BT, AP A AR
2.4 FIR#pE

EA UL A, 7R IR B B IA TR bR LA, SR
245 6 AR it , BEE PRI EE IRBREA B
T AR 24 50), e e | BT B R | S U
JHe S B TR ARG K G R 5 P s D R L B R T e % 1 46
BII6 SOk 5 AT BT 4B T 2R L 58 O F I Jie 55 By v
WL ek AR B R T I S D TR RS , R A
RIFHTIA R G2 , I e 2, DR
2y

3 FRMREE

A R G SO BT R A X
FHERIE B HUE o L GE MR 15, MhiE W
WA PR AR AR A B AR A TR A B
A IIRCR, AR TR 2Z sk 542 L ik
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RECHIAE BE | B ORI R BE ) | v B v R B S5
AT, fe KRR B R AR w S ST A i 6 i
P ARG O S B RS, (P AR A LA
N AR X IR PR 4 S I B 2R

S 3K
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I B AR R TR AHDCYE B F2088 53 5B

ARVLHE, 2657 R 0, 2

I A R, X XS AT 32, 2y A

GEr Rl (SE A1) A BRA B, B A3 F 820011]

BN TR AR S S RIS DL 25 DUKRES RN GRS AMRL, 40T 11 2 Tttt . S5 5900 R ) S b b ot
PoRZEF R, LA R B BARERRAR T RO 200 (AP XA SEFPRERIER 59% ) ; PEARTBIEAAEARSCHE , Wk KR
EREKA(r=0.637) FROKRSRAC (r= 0.815) 3 SR W IEARDC, 2 TS HHHEN (r=-0.901) \EIR(E (r=-0.881) E4% .17
e FR TR, BT 3 AT E I 25 TTHRIE 82.486% , Horbaf 1 F s (EMRMAR T ) Bk 33.940%, 35 2 R CRisid
HF) TR 25.571%, 55 3 R4 (BRI T) T ER 22.975%, B, G R oe & s 1o 26 Fa g DR i BT rh ek K S S5 1, b
R RIS B, 305 R LA k3 T, TR B R S S B H o

SR KRR T BP0 5 07
hEAHS 5511

YERESE B 13 APOKERZ —, KEKBTE
otk , AR BEIE S AU R A
1 1/4, HK WA 288 T, 2023 4F 4R H
WEAKA SRR 22500 0.5762, IKFEHE R4l 453 i
FHAKRFK P KRB H AR R BAR L MBS . B
385 ROV (AR ) A BR 28 1) (AT fRi AR 8 Kl ) 783X
— SIS T B IR R, 2N w A AT & R BT
VHE KRR AR A SRy — 00 TS K BB AR R R
2009 AW LR, 1E 2013 4 S E 5 R B A
(CN201310738334.4)FFF 2015 4E3A5F24L . 2018 4,
S i R Ml 485 LT T R OR 35 R KR i ——
R AR, 5 i v B () B bk Fs iz
A AP B0 h 283K - R B RT R " FR 5
H 2011 4582 , AT BAEL B i pg JL g 77 AT 22 i IX.
TR RVORE S ), YT RIF& TRl zs fitt &
Mt WA NG AT, BT s O
i B AS TR 7 1) 3B SR 3 M AR SRR, R
K dith JO T 5 22 A TR < 0 T o CREKR. R OKR R
FERE) HPULEL R R KT e ek, A
BR LR GBI AR AL T ( EAEE N LR

SMERAREAS : A

Wk H 1 :2024-10-24; 18 [7] H 1 : 2025-04-22,,
FEGIH « Fe A UL WG] (2023AB017-01)
PEF TR RV (1979—) , Lo, Wi, AN, T2 N FAEY)
FEEH ARG . Email: 26560640@qq.com,
*AEIER : FRE(1985—), 5, PR 20, FHE N TR —#Ak
WF5E. Email: 917567161@qq.com,

XEHE1673-6486-20240106

JiE ) LA B R a5 CEEORAED) o AT R A i i
PERAAESCHE C A T 2R AR K T A 0F T R I, M
FARLC 5K T b 5 2 P 30 1 3 5 35 1 E A
KRB TP EIL T R X FE R TR REIE S 2
FORCR G B AR 3 IEAR G, JFHEWES A
JE BT RS FLRE | DU OGP LORIREE ST R
B HH AT 3 AR s A3 0 ELA - B AS 7 P 28 D)
5 AN TFPRERS iR ] S B e R R R
FEAR S IAFAENG B2 B IEAR G R BENAEDI T IL T
R DX B KRBT s BRI 5], BB VE Y S R S
WRAELZ A AFFERR B35 B TS E R,

EWIT I HTENE A — R LR G PR 5 o B A
ARZ R BTk )2 B AR R S5 DRt
FEAT bR T, RN, BRI iR R R A 2
N VERIEAT EROT T RIARSCHGE D . 2B
X 25 KA AR () BRI T 32080
Hr, AR dh b R —E RS

1 #REFE

11 REER

PLEAFISCER 1Y) 25 10 BT T K R A B e 5
AL, HEA Rk B T E X 4 A~ (X1—
X4) GHrm Al Bl oz B 8 AN (X5—X12) A b i X
6 N(X13—X18)F A F R 7 M(X19—X25), HAk I
%1,
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RESGHLR

2025 4F

ot FHol

=1 s (R) kR

SR (R) S
THE 28(X1) V&R 4 5(X2) TH 33(X3) . T4 53(X4) TR AP B
KT 3 5 (X5) M 315(X6), HifE 36 5 (X7) BIHT 918(X8). o i | =]

AT 5 5(X9) B 56 5(X10) HEEF 1 5(X11).SD7-7(X12)

A 429(X13) e it 1 5 (X14) AP A 200X15) AKiFEEF 3 5(X16).,

AeYEF 3 5(X17) bk 998(X18)

t=201(X19) ,t-43(X20) .t-181(X21) \t-13-5 £%(X22) .t-13-23 Z%(X23),

1=04(X24) .t-13 %% 27(X25)

ARALAO ARSI T

Rl (SR A BRZ ] Kol A 5 E e

1.2 IS XA

BRI FH AN BT 48 A T Rk AR ML A 5% T Fr 3
b (86°01' E.44°26.5' N, 4k 429 m), L /A
168 ~172.d, =0 CIE SN IR 4 023 ~4 118C,
= 10°CHEsh IR 3 570 ~3 729 °C, 4ERE/KE 110 ~
200 mm, 4EZE & 1000 ~ 1 500 mm,, {565+ 358 i b
JEL, BHEERAOE SR (RSE, FRDA
30.2 g/kg  HRLA T 93.65 mg/kg A R
30.8 mg/kg. HEALER S 316 mg/kg, pH (A 7.6, Hif
TEFPRE I T R HE KA -
1.3 RE IR Rk

IR VLI A1, AR E 3 A4
52,25 AR (RO 75 ANX BRSNS
23 m?, MRS BOREFE 2 INTEA 75 i, /NX S
TR 5 SR I TR 1 AR5 2 A%
F 4 AT AR, I YE 1.15 m, B30 75 4 )5 A9 iR
TEN 1.4 m,
1.4 HEER

R TR K AT 2024 4 4 H 23 HiEFh; BT
TR RG24 F N K 26 T, 24t 775 m¥667 m?,
Jiti )R 2 52 keg/667 m?, K it g K K % kR R
30 kg/667 m2,
1.5 ARtk

{8 Excel 2020 F1 SPSS 30.0 #4556 fir 15
AR5 T

2 ZERE55WH)

2.1 R ARG KRR S AN (R ) B BT ER
PR 2 S

FH 2% 2 WAL, 25 (/K A b F (R ORI (E R
82.42% K& KR IGME 73.54% , BHE K RILH 57.87%,
KA HIME 4.00 mm, £ 58 LI 1.65, T TRERE(E

10.58% , W11 FE M 3.38% , B WA M 1.24 9, &
BEvER oM 18.18%, HEAE S EME 7.62%,
BRMEIIMH 81.89 430 AR T iHE KR MF(R)
i ST PR ) 28 S R 802 S 0K, e I 1 S T 722 S
REUR KN 73.88% , Wi A 0.36% ~ 11.68% ; HK
JEE R R AR S R ECH 59.61% , A8 1R M 2.50% ~
26.83%; & W AE 7 RECH 28.80% , X E A
1.00 ~ 2.00 25 MK FM 5 RECN 21.85%, 4%
&R 23.47% ~71.81%; RS RS RECH
14.72% , 508 K 5.30% ~ 9.53% ; Rt A 728 S 250l
10.39% , 2515 A 3.10 ~ 4.77 mm; ELEE TERY & 078
RN 10.00% , 251K 14.00% ~ 21.50% ; K 55 kb
(AR S BN 9.03% , 25N 1.40 ~ 2.19; B HEAE 1)
AR5t RECR 5.26% , 28 E 2 75.67 ~ 89.33 43 Fi K%
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Correlation and Principal Component Analysis of Quality Traits of Rice
Under Mulched Drip Irrigation

ZHU Jiangyan, WANG Shengyi, HAO Yufeng, LI Li, YANG Jiakang, ZHAO Shuangling, KE Luyao, LI Gaohua
[Xinjiang Tianye (Group) Co., Ltd., Shihezi 820011, China]

Abstract: To provide reference for variety selection and quality improvement of rice under mulched drip irrigation, this study analyzed
11 main quality traits using 25 rice varieties (lines) as materials. The results showed that there were significant differences in quality
traits among different varieties, with coefficients of variation of chalkiness, chalky grain rate, transparency, and head rice rate
exceeding 20% (chalkiness and grain rate exceeding 59%). There is a correlation between traits, such as a significant positive
correlation between milled rice rate and brown rice rate (r=0.637), a significant positive correlation between head rice rate and grain
length (r = 0.815), and a significant negative correlation between protein and amylose (r = -0.901), as well as taste value (r = -0.881).
Principal component analysis showed that the total variance contribution rate of the first three principal components reached 82.486%,
with the first principal component (taste factor) contributing 33.940%, the second principal component (grain size factor) contributing
25.571%, and the third principal component (rice milling quality factor) contributing 22.975%. Therefore, in variety breeding, the
chalky grain rate and chalkiness should be reduced on the basis of stable milled rice rate, and the amylose content should be
appropriately increased to enhance palatability, in order to achieve the breeding goal of improving rice quality.

Key Words: Rice; Drip irrigation; Quality traits; Correlation; Principal component analysis
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ZEAR 607 276.75 166 85.0 27.1 10465 a 5904 b
PR 136 258.75 134 85.4 25.7 8999 b 5249 ¢
SRz 222.75 149 89.7 25.7 9429 ab 6149 b

2.5 ZHACARAF KRR G R R0 HT

26 0 9 A KRR i A A H KRR 2 1
LR, S RO A W B s 5. Hir,
WL 136 e, M 69.0%; ZE1k 607 f Ak, N
62.2%, HAMFN 8 MIfLEA .C PP 1598 45
KFRIE 64.3% ~ 67.9% ., LR AR FEESR,C

WL 1598 FIERPIAL 136 341K, Y498 5.3%,8 P
T AH E LA S R0 (R RN, O 10.0% , Hifth 2
BOERFITE 8.0% A0 o S FIRIN 22 52 HHESE K
PSR RS B N R S N R AR ST oY & 5
AN TR

x6 AREMMAZKBHRESERR

An A KA /% EH %

8 ML 64.7 10.0a
C it 1598 64.7 53b
C ML 198 64.3 8.0a
Y Wik 911 67.9 6.7h
MEF A 900 66.2 8.0a
ZEf 458 65.3 8.7a
24 607 62.2 8.0a
HHE 136 69.0 53b
TURE R 22 64.6 8.0a

3 e EING

KA IR EEMR AR Z — I R A o £
B KRB AR ™ 7 B O BRE R, T AFSHe ] L R
DX 2% S R A T RO AR S, 7 600 2 o 3
SUGEARA B R 2 G T B, AT X AN R A Y
15 ERTEOC | A REE R 507 AT UL, KA

A B IR R R B AR PR\ 2SN
R, A b DR 22 T BRI AE AEVE ) e At AR B E
RO A L YN A W AR T Ra=% Y Ca Rl
I 2 5 g BT 3400, S Rl LT O Ji5 SR IR A i)
6], A FF/INAE A, o 8 PP AR 1) SRR s ]
o8 H 23 H, ML 136 /iR, 8 8 H 30 H.
A SR AR v R A A, s VR R LB
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LSRNV ig = ¥ S 2l = R 1= 1 [12] 5K, T ZNME, £ T AR UKEM KA K -5
AT S B ]. ITAbAAL,2024(23):121-123.

B2k [13] o] )2, S e e, 0 R &5 P it £ XU SOK R 8] AR 0

FrEREZ AT EREK,2015,21(2):28-29.
[14] BREEN . FERIN TR 5 5 B 2 R (D]. Kb

(1175 BRANEE AR 5, 5. 3 BEIREOK i SRR B AGHIN H A B 2012:3-4,
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Analysis of Characteristics and Environmental Adaptability of 9
Hybrid Rice Varieties in Huainan Area

GUO Pan, SHAO Zhenglin, ZHANG Shuai, GAO Ganggiang, CAI Xiujian, CHEN Naimeng, WANG Lijun
(Baoying Lake Branch of Jiangsu Agricultural Reclamation Agricultural Development Co., Ltd., Jinhu 223000, China)

Abstract: In order to optimize the planting layout of rice varieties in Huainan area, 9 hybrid rice varieties were selected for hybrid rice
screening test to select high-yield and high-quality varieties suitable for the region through the analysis of variety characteristics and
environmental adaptability. The results showed that the number of tillers of Quanyou 458 was high at the early stage of transplanting,
the number of tillers of C Liangyou 198 was prominent at the tillering stage, and the number of panicles of 8 Liangyou Huixiang was
relatively high and the full panicle was earlier. The lodging situation showed that C Liangyou 1598 and Shenliangyou 136 had certain
lodging resistance, and Dunliangyou 900 had better lodging resistance. The trait analysis results showed that the theoretical yield of
Quanyou 607 was the highest, and the actual yield of C Liangyou 1598 was the highest. The rice rate of Shenliangyou 136 was the
highest, and the chalkiness rate of C Liangyou 1598 and Shenliangyou 136 was lower. In summary, Quanyou 607, C Liangyou 1598
and Y Liangyou 911 performed better overall.

Key Words: Hybrid rice; Baoying Lake; Variety; Yield
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R EINITRETIN ;A% 2 AL PR (180 7 .240 Tk /ho?) R SIORE AR 6 45 e LR34 T R, 1 2 BE AR B (300 3k /hm?) R ARSIORI S
W5t P O S22 A F U P 3 s R 5t S AR 288 ) SR Tl 5 7 o 5 ot S AR AL B P B 38 5
JtipRE 600 kg/hm? ) 3 MEFREFF AL . PREE 28 S IGE IR ECR 240 Ttk m?, e AU MR R 600 kg/hm?,
SRR R P 4 s i AU 5 7 i 5 TR
FES2ES.S512.3

XEkFRAERS . B NXERS :1673-6486-20240127
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P BT BT AEIER 8 e ML) e R 32 B
i, Bid4e'5 :GPD K& (HFR)(2023)5300301",
2024—2025 Lk Ak~ r A T AR RFE
7 A R IR [ AR A7 AR M W il 2 (HAE A e rp
I 2 2 TR 288 R it A 7K T S5 et P 2 g 3
YER 7 10 25 i R 2R 9 236 e ke, Tl 2 5 it 4
HOEAREAE R0 2 AR RS, AERKH A,
oo 285 2 DM R A AR R AR B AT 3 e, A2
AR R B IORIES, Pivie 25 R A R F A
fitlh, G FEL 25 B RE MR R A (AR A 1) A e, Ak > 4
e BE AT LIS A, U R s R s (e R
R JEdsb ™ B S Ry 2 R0, U R R R VRN
TP I EEEIRICER R E I’ T E %
EENEA, AR RHARNEAT ) STk Ak 45%
A TR, P Y N B R A R TR
T AHR = (H Y RIS R, SO 2 BRI i, [
Ab i TR AT R AL BRI S A V5 e, oy
TEEEAIERI R BRI A SEm iR 28 5

Wk H 1 :2024-12-26; 12 5] H 1 : 2025-03-17,

FEETH < [ AR TR B AR R R 1L 2R A5 7 5
(CARS-05) ; =~ i & £ AR BB A A 55 72 % 4 51 H
(202105AD160044 ) .
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A RIEHE) TAE . Email: zhaojiatao1234@126.com
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(7= B K- AR  ARIE PRI 28 Sy
FAEAEYE, BT A o At S = i 2,
TEZA IR TRARAHE) R A S

1 #REFE

1.1 AR

ZIA R IR 28 45, HEAAINE = Kk
Bt A BRI AE 72 B 5 SR 46.4% R %
1.2 K

DAl % R At /IR (JR ) AR IR I &
Gy B BE 3 A IK A, FlRE 8 BE 43 0 A AR
M1 (180 J7 #& /hm?) . M2 (240 J3 ¥k /hm?) |
M3(300 J3#k /hm?), Jiti bR Z 539714 : N1(450 kg/hm?) |
N2(525 kg/hm?) N3(600 ke/hm?) , JRZ He e 43 BE
B4 50%53 2 YKt 5 R FHIEAE A AT s 117 ik,
9 Mab3, 3 YA, L 27 A/NX L /NX TR 10 m?, DY
SRR T o
1.3 st

T30 T O L MR BN AR DR L Mk R 2
ST BRI FH (99°22' E . 25°19' N)H#T . RIE/KFS,
pH N 6.6, MKk 1673 m, HAEAE < 15.5 °C.
2022 4E 11 A 6 HHLWBIALROT-, BRI b A
HUAE 6 tthm?, 11 A 17 HIFAHEFP . $EF Pt f iR 2
120 kg/hm? 38 i3 BERRES 600 ke/hm? FHAIK 5 %8+
50%IMPRBAVEFIIL, /3 BEWISS A K5 2
PRZE 1) 509%AE 0 BEAE . HE /K 0 BEAK HES
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2025 4F

ot FHol

K 3 WK ALSEBREE 1R, BYAEE L 1 1R, 2023 4F 4 H
26 HUSHk . 2 5I7e i E 10 d A3 BEmd pladh,
B/ NXBEHLGEBC R 14752 1 m® AREAS 5
SZEBER AT OB, YA R BB A RN
X BEALBEE 20 FRIEFE, A SR, TSk
B TR, SO IE,
1.4 Fdaiba

BiE /MR DPS 7.05 i 4 P 2 45 % i 56
SR T 0.

2 ZERE55H

=24
5

2.1 FlvRELRE B bt AR X (R 28 57 i () B

M 1 E3R 3 M, 2 Hras A iR X 4l
ZR TG EE S M R R 2 S ST
SRS, M3 PR TR T M2, R ST ML
M2 BE ST ML, IRERFEEFHAEST¥E
X, N3 By R T N2UNT, N2 iR T
N1, FiAE %R R A = w22 R LG R L,
M3N3 M2N3 Ab = i 22 F s 248 X H B
THA 7 IR, 5558 793057 879.5 ke/hm?,

MIN3 M3N2 4bFR[R] 7 4 22 R o g 22 3, (AR
B TR M3N3 M2N3 A Al 5 A bH, 7= i
35124 7 380.0.7 219.5 kg/hm®, M2N2 MIN2 M3N1
AbBR[E] 7 i 22 R TG L R RS 5 ~ T4,
FERAY A 6 420.0.6 180.0.5 970.0 kg/hm?, MINT .
M2N1 Ab B ™ 5 B0, AR T B M3NT Zh i) oAt
6 NMAEEE, FEEYHIA 5730.0.5 479.5 kg/hm?, M1,
M2 M3 H& BRI T2 8 AR, 402 N3 A 2
F N2 N1,N2 W & T N1 BEHGe R %
A, 77 e 8 B it R P 1 D i o, ke 8 AR
AN, N1.N2 N3 H% 235 5 gkt 2 g,
B M3 > M2 > M1;N1 R85 B2 AT 2 8 A,
M1.M2 M3 [ 22 5 ICHe 2 5 N2 Hh &2 1 i) gk
1728 Wi, M3 A 2 5 T M2 M1, M2 M1 [R] 22 53
TG0 N3 th & BE AL T2 H LU, M3 M2
[F) 25 S ICae 2 S (A 3 T M1, S5 U
it R ARG Ak, it A o Bl D A
it (F YR BE TR FEAR 1 300 ik /hm? B, R34
Pt UL, PRI R B2 AR R, Rz
28 S il FURIE B N AR 300 JT Rk /hm?, 3 E
Jiti B At PR 2 525 ~ 600 kg/hm?,

x1 HESWER

R Sl FI H R ¥r F{E PE

X 4H 8] 0.043 9 2 0.0219 0.301 1 0.744 1
M B #H] 2.150 6 2 1.0753 14.753 7 0.000 2
N B #h) 18.777 2 2 9.388 6 128.819 4 0

M x N 0.5339 4 0.1335 1.8313 0.1722

7= 1.166 1 16 0.0729

A 22.6717 26

x2 BREFELHERLARFEERIER
e INX P kg R/ -
I Il m Yy (kg/hm?)

MINI 5.40 5.50 5.55 5.48 5479.5 D 9
MIN2 5.85 6.60 6.10 6.18 6 180.0 cCD 6
MIN3 7.05 7.45 7.65 7.38 7380.0 bAB 3
M2N1 5.55 5.90 5.75 5.73 5730.0 deCD 8
M2N2 6.80 6.45 6.00 6.42 6 420.0 cC 5
M2N3 7.65 7.85 8.15 7.88 7879.5 aAB 2
M3N1 6.15 5.95 5.80 5.97 5970.0 cdeCD 7
M3N2 7.25 7.05 7.35 7.22 7219.5bB 4
M3N3 8.15 7.95 7.70 7.93 7930.5 aA 1

TE AR VNG PR IR R AN AL 3 B AE 0.01,0.05 7K F 22 A S BG4 R 30 Geit 2 Lo & 3 T,
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KESHHKF 20254 a2k H2M
*3 MNREZEMFEEZELR
P kg
Qb S kg
M1 M2 M3

N3 7.38 aA 7.88 aA 7.93 aA 7.73 aA

N2 6.18 bB 6.42 bB 7.22bB 6.61 bB

N1 5.48 cC 5.73 ¢C 5.97 cC 5.72 cC
5] 6.35cB 6.67 bAB 7.04 aA 6.69

2.2 FRE S R RN 2 PR A 28 S A Y
Al

I3 4 R, AR 7 ST 6 It 2R AR AR 4 1

WA AR . M3 SRR 3 ANAh B AR F I H A
2 AN A FRAE T AR 2 ~ 3 d;N2 N3 Jiti &K Ak
FRAEF IR, B N1 ASRA T IR 3 ~4d.

x4 RIEE 28 SEERZHRIAE

e A AR RmZEEER ARG BB Rers BRI BRI Sk #Se Tl IR
A Oitk /b)) CFA /b)) CFAS/hm?) % em em  Chi/BR) Cki/BE) /% Bk /g W /%
MINI1 140 180.0 838.5 4545 54.2 64 6.4 223 21.1 946  57.1 0
MIN2 143 1815 918.0 507.0 55.2 65 6.2 226 215 95.1 56.7 0
MIN3 143 180.0 994.5 606.0 60.9 67 6.5 23.0 219 952 564 0
M2N1 140 240.0 847.5 480.0 56.6 66 6.0 225 215 956 56.0 0
M2N2 143 2415 891.0 538.5 60.4 68 6.1 234 223 953 557 0
M2N3 143 240.0 999.0 628.5 62.9 73 6.9 24.6 233 947 555 0
M3NI1 142 301.5 882.0 519.0 58.8 74 6.6 23.1 219 94.8 554 0
M3N2 145 3015 927.0 589.5 63.6 75 6.0 245 224 914 552 0
M3N3 146 300.0 1119.0 654.0 58.4 80 6.2 245 22.1 902 549 5.5

2.3 B L AN A X PRI 28 57 R i B A
NIl

HIZ 4 R, [)— e s 18] A 8RR 5
R I IIT3E AN, 7] — it KV ) O A kit 2 b
AR JRE (R3S I SR 5 Bt A i S g3
B0, v AR UK 1 R R Bl AR R A 3 0
T et 7K R 3 B oA 2 1439 i
FEXG SIS ML M2 %% i 0] SR 50 Bl
Jih L P A 0 T4 0, M3 3 2 ) o Sk 0 i 2 7
R N 2 it PR FE 525 ke/hm? 35 I3 KBS T 4R 08
b NT1N2 it 287K - 1] Bl S K5 il 5 e 4 18 1
TIIT3E TN 5 N3 it 28K - ) B SR KB 3 A 2 S5
FEINZEIEACET 240 JTBR /A f5 KAR I T R 8
o [v) — AR TR o S il i S P i
D AHZE 0.2 ~ 0.7 g [7] — it 27K - 18] T4 i
WG Rl A SE I s D, A 22 0.5 ~ 1.7 go

2.4 TR I A AU RHAEME 28 ST IR MY
AU

2R 4 AR, A v B R0 P o R R 25 32 1Y)
SN v, A [ DA 2 AN [t 20K S Tl e v 22
0.1 ~ 4.6 em, A )il 07K - AS 5] Pl 2 152 1) Ak v
ZH 2~ 13 em, Y M3N3 Zb3 % A= RIR , BIUR LR
2 G BUR RN 5.5% . ULEH AN SR gk Lk it & , 45
REsHE .
2.5 EUREAHT

H2 5 AL, FuBRFF . IRE SR JG , M2N3,
M3N3 MIN3 &b P28 5650 25 48 = L 4351 0 18 130,
17 815,17 281 JT /hm?,, []—Ffvie 2% JiF 1] 28 5 48 4k Pl
AR TR . N1 N2 iRk P 25050
il 25 A% PRI I I3 0 5 N3 it KT ] 28 55 24
25 it 75 ol R 2 186 00 2 AR P 240 JTRE /hm? 35 H
KAEEF FFUR FEAG
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KEGHIRLE 20254 a2k H2l
x5 EREBREE 28 BRFUBEAN
s MR, BFRA s FEHR S FIERA S RhFRENERA . R A AT/
(kg/hm?) (JG /hm?) (kg/hm?) (JG /hm?) (JC /hm?) (kghm?)  (JG/hm?)  (JC /hm?)
MINI1 122.25 782.40 450 1125.00 1907.40 5479.5 14247 12 339
MIN2 122.25 782.40 450 1125.00 1907.40 6 180.0 16 068 14 161
MIN3 122.25 782.40 450 1 125.00 1 907.40 7380.0 19 188 17 281
M2N1 163.05 1043.52 525 1312.50 2356.02 5730.0 14 898 12542
M2N2 163.05 1043.52 525 1312.50 2356.02 6 420.0 16 692 14336
M2N3 163.05 1043.52 525 1312.50 2356.02 7879.5 20 487 18 131
M3N1 203.85 1304.64 600 1 500.00 2 804.64 5970.0 15522 12718
M3N2 203.85 1 304.64 600 1 500.00 2 804.64 72195 18771 15 961
M3N3 203.85 1 304.64 600 1 500.00 2 804.64 7930.5 20619 17 815

HPRITT 2023 4EFPF R RAZFERIST HIFE 6.4.2.5.2.6 IC kg A TA TS 0T

3 eSS

KA HFRL i B T st A% P R 2 B it
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R (TR S AN 50 W s L K s
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PINTTREy) | S B g (R s e ) e = e ey ]
B, 515 SO SRR I 5 RO ], R A FE
Tl SR 50t 5 it SR H T IS, e R Ak PR S
o bt it R I IR R 525 ke/hm? 55 K MH
JE IR D o H A 2K S A B R S B 5
PR 288 P85 1T B8 0 1 e 2K S Ak R S A B
TRhAR 8% 3 1 0 22 BEAS B 240 Tk /hm? 35 R R (B N
FEUARUS o o o I 2 e S AR 2 R A 38
MU/, 5 A S ST 4 SRR A AN TR, AT AR
T 5 i o it 2 e %) 4 o i S R ST S U
= e N WY S ] e =2 S FAWLL LB 1 o7 N [ S G
MZ 28 S EENE AL A L EERE
FEGE AR B 1 ROE A R TR, T R SR
> ARIE SE R EEN, TR LR . FOBRFD T IR
REHE A5 1 22 55 50 4k it o AL %5 8 1 18 T v 344 o
R R A B T Ak 2 B A it R B T R

ey 25 A SR o it Rt S S R D

H TAIFZ i UV R B B e WA R 3™
i IR B, X AT R KA TR A 28 STt % | i
Mo A JE PR R 7 28 5 TF Jie T 224 i it 07K
S PR RS ST o 8 AR 2 A U it
i K R I R AR, DRI 28 S
TR AR g FE A 240 FT K /hm® (B RN N
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B
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Effects of Sowing Density and Nitrogen Application Rate on Agronomic
Traits and Economic Benefits of Baopimai No.28

ZHAO Jiatao, LIU Mengdao, FU Zhengbo, SUN Lijuan
(Baoshan Academy of Agricultural Sciences, Baoshan 678000, China)

Abstract: In order to explore the optimum sowing density and nitrogen application rate of the barley variety ‘Baopimai No.28’, and
provide scientific basis for widespread demonstration and promotion. The effects of sowing density (basic seedlings of 1.8x108, 2.4x
10° and 3x10° plants/hm?) and nitrogen application rate (450, 525 and 600 kg/hm? urea) on barley grain yield were studied. The results
showed that the effective panicles increased with the increase of density and nitrogen application rate. The number of filled grains per
spike in low and medium density treatments (1.8x10° and 2.4x 106 plants/hm?) increased with the increase of nitrogen application rate,
and the number of filled grains per spike in high density treatment (3x10° plants/hm?) increased first and then decreased with the
increase of nitrogen application rate. The 1 000-grain weight decreased with the increase of nitrogen application rate and density. The
yield increased with the increase of nitrogen application rate and density. The three treatments of 600 kg/hm? urea had higher economic
benefits. The optimum basic seedling of Baopimai No.28 was 2.4 x 10° plants/hm? and the optimum nitrogen application rate was
600 kg/hm? urea.
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Screening and Evaluation of Introduced Millet Varieties (Lines) in
Northern Xinjiang

ZHANG Hongxia®, HE Ligiang*, ZHAO Yonggang®, WANG Zhigang*, KONG Xiangli?
(1 Agricultural Science Research Institute of the 7th Division of Xinjiang Production and Construction Crops, Kuitun 833200, China;
2. Agricultural Development Service Center of the 124th Regiment of the 7th Division of Xinjiang Production and Construction Corps,
Huyanghe 833011, China)

Abstract: In order to screen out the high-yield and high-quality millet varieties (lines) suitable for planting in northern Xinjiang, in this
study, 20 varieties (lines) of introduced millet were used as materials, and their growth period, agronomic traits, yield and quality were
comprehensively evaluated by field planting and indoor seed examination. The results showed that the growth period of the 20 varieties
(lines) of introduced millet was 105.0~137.0 days, with an average of 119.7 days, the plant height was 1.01~1.73 m, with an average of
1.35 m, and the number of main stem nodes was 11.0~15.0, with an average of 13.2 nodes. The number of tillers per plant was 1.9~6.9,
with an average of 2.9, the grain weight per panicle was 14.8~21.9 g, with an average of 18.2 g, and the 1 000-grain weight was 2.7~3.4 g,
with an average of 3.0 g. In terms of yield, the average yield of the 20 varieties (lines) was 5 685.8 kg/hm?, the highest yield was
6 633.7 kg/hm?, and the lowest yield was 4 291.9 kg/hm? In terms of quality, the millet yield rate of 20 varieties (lines) was 63.4%~
78.0%, with an average of 70.5%. The results of comprehensive evaluation showed that the varieties (lines) of millet showed good
potential in terms of yield, quality and other aspects. Among them, Yugu 31, Chaogu 15, Tiansu No.2, Tiansu No.1 and Yugu 33 are
the most outstanding in terms of yield and grain yield, and are expected to become high-yield and high-quality millet varieties
popularized and planted in this region.

Key Words: Northern Xinjiang; Millet; Varieties (lines); Trait; Comprehensive evaluation
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A3B1 5637.85 hGH 585.97 fghiEFGH 55.23 bedefABCD 19.22 cdefgBCD
A3B2 6 564.10 bedBCD 667.57 abAB 56.98 abcdAB 18.03 gD

A3B3 6 224.15 cdefgCDEFG 562.17 hijGH 56.39 abedeABC 18.54 efgBCD
A3B4 6 385.50 cdefBCDEF 658.97abe ABC 50.84 hE 22.44 aA

A3B5 6 389.95 cdeBCDEF 628.97 bedeBCDE 54.24 cdefgBCDE 20.98 abed ABC
A3B6 7254.55 aA 681.37 aA 51.78 ghDE 20.86 abedABCD

FE RSV R AR S TR R 2R R ES 8 L (P<0.01) , AR/NG FREFOR 2 F HG0H 48 X (P<0.05). % 3.
41,
x3 AEABEMEAE 14 SFERMBEEZNZM

R 778 /(kg/hm?) FEEL /(TS Thm?) TR /g TR /CRE / D)
Al 6 045.08 bB 597.40 bB 55.76 aAB 20.84 aA

A2 6 227.38 abAB 610.52 abAB 56.58 aA 19.40 bB

A3 6 409.35 aA 630.84 aA 53.94 bB 20.01 abAB

x4 AEKEKENEZKRE 14 SEFERMBREZEHNEIT
Tt AE K- 7 /(kg/hm?) B /(TTA Thm?) TR i /g ok % /Ol / )

Bl 5665.72 cD 569.13 cD 56.94 aA 19.50 aA

B2 6 402.22 abABC 629.51 abcAB 54.58 bB 20.33 aA

B3 6 513.50 abAB 632.82 abcAB 56.70 abAB 19.91 aA

B4 6 092.08 beC 611.66 beBC 54.06 bB 20.53 aA

B5 6 118.65 heBC 584.73 beCD 55.59 bAB 19.86 aA

B6 6 571.27 aA 649.66 aA 54.69 abAB 20.34 aA
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#5 BRERKAE 14 SEFHESH
ib KR i /(kg/hm?) FhFBA /(G hm?) HECRL S AR /(OT /hm?) ZVAES /(T hm?)
AlB1 5627.65 757.09 0 4 870.56
A1B2 6517.15 757.09 337.50 542256
A1B3 6 438.70 757.09 600.00 5081.61
AlB4 5927.65 757.09 528.75 4641.81
A1B5 5899.80 757.09 581.25 4561.46
A1B6 6 159.55 757.09 47625 492621
A2B1 5581.65 873.58 0 4708.07
A2B2 6 125.40 873.58 337.50 4914.32
A2B3 6 877.65 873.58 600.00 5404.07
A2B4 5963.10 873.58 528.75 4560.77
A2B5 6316.20 873.58 581.25 4861.37
A2B6 6 649.70 873.58 47625 5299.87
A3B1 5637.85 990.00 0 4 647.85
A3B2 6564.10 990.00 337.50 5236.60
A3B3 6224.15 990.00 600.00 4 634.15
A3B4 6 385.50 990.00 528.75 4 866.75
A3B5 6 389.95 990.00 581.25 4 818.70
A3B6 725455 990.00 47625 5788.30

3 itits

B RORY, AR, 7 i FASL T AR AR

FERZE R A = i A v, Flvr 285 B % K 7™ i
A R % B R R B R R TR T
A4 v 1, A 65 /I 5 T A 1 R SRR
B RE LR Ty R AT VR T e 7= 528, A5
T, = K& 14 5 ) 5 BEFE 2 B A3 s hn
AS[F) % BE AL R IE] P 5 R I A3>A2>A1,A3 5 A2
AbH 2 R HA G2 B AR S T AL A2
5 Al ZRAEA%FE . Wi, AR50
T,z K% 14 SIS REFN RN 255 T bk /hm’,
X5 XWRLAE A 5T 25 RO A A [l (AT Ty K2
TR S5 B Ky 180 J7 ~ 210 JiHk /hm?) , {H 58500
V5 S5 IRAUE T 485 SR ], AT BB i 1 o A ) 43 BE
FPIT LIRS ASTR] , R AR 2 AR — 30, TR,
AR TR A P 0 e A e R, T A A Y
IR KA | A SR A A R R Stk — K

JERL i F St A8 55 S VR i ) 4 v 2 DDA
K, FERE AT VeI I A KRR A, S NS
IR, A2 B AR 20 R T 3 Ao ot S i, AT 2 &)

TR T B AR AN [t A 7K SF-[8] 25 57 A e 24
TR IO AN [v] it IS Acb L g i 1y AS URK , B6 Ab 3T 7=
ey, T B1.B4 Ml BS 4bFE, 5 B2.B3
A 25 S OR HAA et S, 1 B o R 7 e HE
PR B6.B2 B3 AR & AT HUAY . AR 2 A AT
b P R A O 2 A S A3B6, FLUKJE A2B3, i
ZR LGB WA TR ERTE ,A3B6 4
Gesigs e, i 5 788.30 JC /hm?, A2B3 B384 N
5404.07 G /hm?, %8 A3B6 1% 384.23 IC /hm%, It 4%
RIEAMET , m KA 14 SAEFMEEE 255 T7kE /hm?,
JEAEKF- R 105 keg/hm? R + R FAE 1 200 kg/hm?
i R, AP IR

SR

(1] 2250, 5 SO, O 0E, 4. 5 | R RACHE MR R 2 AN R4 1
B SR R R R VFIE[). AR R 2 4:,2008,31(1):
6-11.

(2] B, £ 7,204 25 R 58 BE TR R T A
PRI, ST RO 2 2 AR (1A SRR 1), 2018,
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33(3):225-231.

B e S AR, 5. AR R 2 B X K T B
T B s R )] VEPI4%,2020(1):110-116.

[4] F B2 M E LS. RS E T AR G K
FERCFT ST 2225V EY~4417,2022,42(6):719-724.
%J\J@ﬁfA B IR, AN [t A A S o AR R 52 7 £ 0 2, 1 o

JEZIH[T]. HEVE 5 #3%.2008,28(4):38-39.

[6][94? ﬁ% P i R SO I N T K I o 1) i O
Z2 LR G 117 PR T S ], ARl 2 AR,
2009,25(4):18-21.

7] 3 EOMR IR 22 A PN B AN TR 2 B AL BRG] I B 1 R
7 ZEBE BRSSP it B L R[], L RUR 3 412.2018,24
(20):58-59.

91X WABR T SRk, 55, P % 1 5 it A xR 7
SRR B R s )], T EFNE,2018(1):65-67.
[10] FWEHE 5K 50 B0k, 55 AN [F) %6 Rt 8 X SR R 22
507 =i A SR 2 )], kAl B 24,2009,48(12):

2959-2961.

[LL] B RS T 2 e, 5. AN [ 8 P R e o) PR
25 5 RURURERL 7 B R[], FP R 27 38 4172,2024,40
(13):13-17.

(2] e Ik, B2 L 55 S [RD it IS 8 T i I 38 28 %
o BOR R 7], K3 54 2R 4%,2024,41
(4):47-51.

(31 EENLE  Je A, AN R AE K S5t K 22 7= 1t i 52
ey B AEAHRORE[T]. Ll 2R Al R A= 24 4 (AR hiR),2018,

(8] T, 24 8 B 4. NIRIE Ap %  x R 32 10 7=
ORI R, K3 5 AR 2014(1):17-18.

49(5):744-749.

Effects of Different Densities and Fertilization Levels on Yield and Its
Components of Yundamai No.14

QIAO Xiangmei, WANG Zhilong, LIU Lie, WANG Zhiwei, HUANG Tingzhi, CHENG Geng, CHENG Jiasheng
(Institute of Food Crops, Yunnan Academy of Agricultural Sciences / Yunnan Branch of National Wheat Improvement Center,
Kunming 650205, China)

Abstract: In order to explore the effect of different densities and fertilization levels on the yield and its components of Yundamai
No.14, we set up three density gradients (Al: 1.95 million plants/hm?, A2: 2.25 million plants/hm? A3: 2.55 million plants/hm?) and 6
fertilization levels (B1: no fertilization, B2: 150 kg/hm? urea, B3: 3 000 kg/hm? farmyard manure, B4: 75 kg/hm? urea + 1 800 kg/hm?
farmyard manure, B5: 45 kg/hm? urea + 2 400 kg/hm? farmyard manure, B6: 105 kg/hm? urea + 1 200 kg/hm? farmyard manure), and
determined the yield and component factors during maturity. The results showed that planting density, fertilization level, and their
interaction had highly significant effects on the yield, spike number per unit area and the thousand-grain weight of Yundamai No.14.
The yield and spike number per unit area increased with the increase of density, and grains per spike were insensitive to fertilization
treatment. The optimal combination for yield under different density and fertilization treatments was A3B6, followed by A2B3, with no
significant difference between the two. The combination with the highest economic benefit was also A3B6, followed by A1B2.
Therefore, under the experimental conditions, Yundamai No.14 achieved optimal yield and economic benefits when cultivated at a
planting density of 2.55 million plants per hectare, combined with a fertilization level of 105 kg/hm? urea and 1 200 kg/hm? farmyard
manure.

Key Words: Yundamai No.14; Density; Fertilization level; Yield; Yield components

e e

AF| e NH LK EEGH I E N

ORI 3 R R R A B ) T BRI A 2 AR AR, S B TG | AR T A A R 2%
WS ECT AL, SR VRS e R FA e SCRIRS DR S 2 1, AR T E Ao 2 AR R OB ) < [ 9
IR0 7 B — R A TR HE DRAEE rp SO RIS P A2 30 1) S - 15 0 e R o
ATV 555 MR8 TG 7350 SR8 4 B o A8 5 VR P 2 -S54 TS I A 023 38—
PELS AT o A AR g A IR B 2 , 35 55 4R BB TR B o BT RISk LAAS Pl 2 0
TEBDRIET AT,

(R G IR ) A G BT

G U U SO O
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Barley and Cereal Sciences
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PR AT : damkx1984

VLA T e 1A%, FR P B2 2 2 Bour B I 0 i A T S ORI AR ™ B SE IR [J/O L] R A2 S A8 JER)27,2025,42(2):
48-54(2025-03-10). https://doi.org/10.14069/j.cnki.32-1769/5.2025.02.008.

PRI LT o e ik v I D0 g s FH - P TR AR ;= e R 5

S\ I NS S == | IR v75n R S QTR (TR LI /AR /R S (| P/ Tvi
(1R E L2 EAESEE G, INER Frrg 25010052 INRGLOEEBE , 11 7R BFRE 2501005 3. 1 7R A A (3 ) FRA A,
WIZR Ik 25120054, 5 7RO B A B2 A LR W77 27206155, BRIR ELARMP AR R JR) , LLZR R4k 274600]

FEEE P FH AT 4 25 (CMC-NH)FE k32000 R RN F T LLAR S JB T el et FH 498, M eoxt H3K 43 (L 38 3R RUK R
PRSI, FEE T B AR 2R 1 B RS, KRB VEAURIEY) , CMC-NH, Ji 5158 0.75 150 kehm(43-5IFRiE A
C0.C1.C2)3 /M3, M E AR 85K TR | R 43 KRS i S A . 255832 W . 5 Co AL, il CMC-NH,
Xof A K RT3 T B RS 0 5t P CMC—NH, A3 25 R AIK T 3 4l AU A A U5 it L IX R CMC-NH, Ab 3
B 1 fe KRS E R ORI T it CMC-NH, B89 3538 ik R =1, C1 A C2 A4 538N T 11.80% .7.60%
It it F CMC-NH,, RE4R i B3k i Hr A FH 3395 R ISR R Ik R =t . 5 FR B RS FIABEALES , 5 CMC-NH, VE i

e FH Sk BRI AR P 75 kg/hm?
KRR R R LT 2 2 B s i v T 5 38R s KA o
HESES:S511

i 8 T el A A LR AP R T R R T
] R IR T T R 05 v B b o e A A 1
S e IR R 2 By v T Al 0 T S AT 4 2,
B, FE B ST R A A TR I H i R R =R
BLEAATRE T At SROE T W RS
“ERT S S BRI DR B A 22 T A 2y
MU R R R, 2022 4, LA [ 443 1A]
A A 5 T 2 SN 8 T, DX S 43 SR e T
JBE T 7K H B s el RS, a0 b 7 R 3k T <A
BN AT BTV R, MRS 8T U, K IR
FEAE , AT LA K AR R AR A K . 00 H X ek A
K GEHE, FEWE AR 322k F AR R A G | B
3 o HH ] TR , JEE K H 16.05 hm™, 8K,

Wk H 1 :2024-12-06; 12 5] H 1 : 2025-02-08 .
FEETH  INARB R B A TFE(2024L2GCQY007) ; I ZR A RH Y
s M BIETRE SR T T A2(2024TSGC0841,2023TSGC0432)
B T S & TR (2024SHNS001 ) ; 890 3 S8 A 25 7%
7K MBS T AR ARAR MR (SDMLZY2203-01) ; LI R4S
Ak B2 B Al B4 ) BT 1T (04200214442005)
FEE TS ANVE(1988—) , Y i+, TR2VF , R EMF 2 &
FEIEWFSE . Email: sunheyan@shandong.cn,
*EEVER R ZI0(1992—), 5 14, BBRAISE A, 22 A=
5L, Email: saasliuhongyuan@163.com; Bk 1&(1979—),
I 1 1 e D B B VN @ 2B = LR
Email: chenfeng7902@163.com,

SERFRERD: A

XEHS:1673-6486-20240119

T AR TH i A7 A SR M ARG AE R, X
Xf AR RE AR H AP,

CA DT, 3R RR) AT AR i 3£ ok
TRACRE ST Blaf R4S R IRy &, in2E W)
B¢ ] LI 1o ehe AR 4 SEERAE I B AN AR W9 kA
R e AL s o A LR S Y RO AE
WSR3 BRI, i w] DAt i - S SR A O FE AL,
SEEUAE AR PRI 4 BB, 5 LA e K 7 A
R BRI B SRR E B R A
A7 WS 28, (L TR] et 1 2 — 5 XU , A A= 9 7
TEd i A REAF R G R T5 e, AR T
e TREI A LTS Y AL IR AN F SR
BTG Y, X S 75 Gy al e s R LR R B
PR MR R A BERARA ) 8 5 XA
e RAEA T N TR BAT AN 1 14 32 2
Wz —. HURNMHIR R IBOKF S LT
B A B TR A RO, HAR K BCRAGE R IR, T+
X I RIKGRAE AR ARl BE LB Y
J3t, 32E T b 1 A SRR 2 o

R ILLT A R IR MG T HE R 0 T LS
AW E REA ST T B AN 55 % T oK B etk
PR AR, BA B RS A5 AR I AR K
PEAERE R, SR PR 2y £ AT 48 A5 AU 12 N
JAR, TR P IR LTAE R I BHR AR AL W S b
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e, R BAT SR IZ FIICER 15 5 XU A
SR BN TR R R AT DUA RGE S SR B T
QMR AR, BRI S 4 X BRI
SR K Sy IR A [l ik R DU
7, ARl il PR PP BT e B A R YE A ek
RAEAT, w3 90y pH (L FIA 2085 5 i, AT 32
Fe KA (EL H AR T ST HE SR B T
LSk R AT FE R . BT i, AT S0R R Y Sk
EFUER By LSRR, 23 A X T O
it - 98EK 43 (97 43 DA KOK A 7 i 5, LU
I AR AR A A

1 #M#ERE

1.1 KA

TR IE HA T LLAS 2 N T 8 3k T s < A
FF(116°29' 32"E .36°42' 39" N) , J& B 1A K ili 25 X
S, WESH, TRZEHIE, 2022 VR
14.7 °C, 4ERFEKE 911.5 mm, 454540 % 18 B
63% ,4F: H BEEIEL 2 480.2 h . 12056 Hb, 4498 J5i b hy JEmD
WA+, EHEEAPE M BT pH {H 7.98, A & &
(A%, T 1A )0.69 g/kg 2 & i 0.56 gk 4
PR AL 5.80 o/kg A AT i 5.96 melke FHARH
it 6.90 mg/kg ., HALBE i 16.30 mg/kg AL EH
£t 0407 mg/kg A HLIT & Bt 9.60 kg, HL G %
0.72 mS/em,
1.2 {5kt

AR F AT 4 22 5 (CMC-NH,) b 5T EE Tk
e RERE AL, pH (N 675 W EY kRG22
6 5, ML A A FR A mlFR i,
1.3 Akt

e H A AT AL, & B CMC-NH, i
JHEAE 75 ~ 150 kg/hm? B 5 - 338 38 43 K 436 145
SRS P, ASBIF S Y H IR G 3L 158 0(C0) |
75(C1) 150 kg/hm?(C2)3 AN 4b PR, £ 440 B 4
3o /INRFIAE N 4 mx 10 m, /)NX 8] F H I3 8] b,
[F) S8 P A 57 56 L 2022 4F 6 F] 28 H %&b, 31T
2 H — AR A IR (N P05 K0 BN 15
15 : 15)1 000 ke/hm? FEIFENE o it A S A AE 2 oA ik
VS K P A CMC-NH,. 6 F 29 H/KFF#%&F, %
FAN T 24877 20, #EFhiE: 10 kg/667 m?, 17 25 em.,
1.4 SRR R RS ™

ST 20248 H4H8H24H9HAG6H,

9 A 30 HA 11 A 16 HJHIELZH 2 X (TDR
350, 3 EDME 585 K m A 4 ORI
[FIERAE 0 ~ 20 em 42 £ 4F I E HIES R (BT
FERIAE ) A CEHERDT L ke ) 48 ok
FCRETHEINE ) B AS R (AA3 JEh A A0 E ) |
A A (AA3 J sl 43 A A ) | 3 A8l CEH Bt e
EPIE ) R (A EETHRINE ) A LR
(R FRAEIE ) X pH A (EHE pH 12 ) o
fE 11 7 16 H, BANXE 1 m?, 3 WEE  HE TR
i, I,
1.5 Bdlasb 554

BARAL PR Excel 2016 5 Origin 8.5 B, A
BN Z5H (ANOVA) #Ef7 FRE, KA
Pearson 571 HT & A8 PREYFHICHE

2 BR55H

2.1 CMC-NH, X} 385 /K 5 il s

M1 AT UL, 45 b 38 B K AR AR Ak i 3
— 3, 7E 10 A A Z Hi A A 3 3 oK (R R4y
B, T RDIRZAL T 30% LA F, I B #ikEAR . MR 1
AL, 45 A P 4 HEF- 35 S oK R 22 RS R
o HEIETT 2022 4EFEACTERE AT A (B SR IR - 1
IR ER H A S R G E MR W9k ), 42
HEREIK R 970.7 mm,7—10 H /KN 856.9 mm,
i AERR KB 88.28%, Hivb .7 AyKEKE N
286.9 mm,8 H {3 FE/K K 400.5 mm,9 F oK &
0 mm, 10 F{3REKEN 169.5 mm. 9 177 AR
K AE TR AR 7T, A S K R Ak T AR K
i 10 A4y AR R K R  (H IS KR IS
B, EEE R O S A R e 2 . iAok
F, P AE H S K R, it
CMC-NH, X} 38 EoK i nm 1 JC B AR
2.2 CMC-NH, X -3 1 R 52

HE 2 AT IR Y, A0 PR 4l 5 Rk (AR b
ERIEA 3, AR 1 SR 5 S KR
AL TE R ISR R s (10 A E
HIZH) , &AL L3 H ARG 2405 T 0.6 mS/em, T
1E S KRB (10 A PR Z )5 ), &40
T3 SRS, (AR AN e SR R
AL H IO, HAS AL -2 SR 2 70
Gt (R 1),

I
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50 = C0
45 |
40 |
I
] 35 |
K
\?é
<ﬁa 30 |
%,
25 |
20 » ;:
15 1 1 1 1 1
07-30 08-20 09-10 10-01 10-22 11-12
HHI(H -H)
BkeEmtE 5 8 H4H 8 H24H9A6H 9 A3 HAI1LA16H, F2H
B 1 2022 f£ CMC-NH, 3 Fi&Efs H Tk SR o8 0
F1 SRBTEFHESKENFEFHBEER
Ly ErKE 1% H 3% /(mS/em)
Co 38.15+2.60 a 0.85+0.14a
Cl 37.83+2.22a 0.80 £0.13 a
c2 3841+3.39a 0.85+0.17 a
1 RPN 5 AR R/ NG PR R A BRI 22 RG22 (P> 0.05) . &2 Al
2.00
_ —m— C0
175 k —o—C(l
i —— (2
1.50 |
=125 |
<
)
£
= 1.00 -
o
w075 |
0.50 |
025 L
0 1 1 1 1 1
07-30 08-20 09-10 10-01 10-22 11-12
HHI(H -H)

2 2022 f£ CMC-NH, 3} #7i&E%E H Tt B S R0
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2.3 CMC-NH, % 3855 05 i FUK AR 1t i 52 i)

&2 al 0L, MIASTF Co AbBR, it FHAK &
CMC-NH, AbHE (C1 AbFE) BERRT HEER S
i, IR A 4.40%; i ] CMC-NH, Ab 38 i3 SRR T
TS R, C1 O C2 AR Co Ay T R R
8.82% .10.29%; Jiti FH CMC—NH, X} 13844 0 i 2%
PESZI 5 it CMC-NH, b3 8 25 FEAIK T I Ak
B & &, C1 Al C2 A BREE CO 4 B BE AR 10.58% |
28.84%; Jifi ] CMC-NH, X -3 308 e . 2 s

M) 5 it CMC—NH, X 3855 A R B Rk, C1
ARFR R SN T RS B A, 3k 39.38%, 1111 C2
A FR I R T IR S A S A 1K 84.57% i
CMC-NH, Zb ¥ 5 BRI T LS A & &, C1 Al
C2 RbBRAEE CO 43 HIFEAR 43.88% .47.14%., &l 3 7]
W, i CMC-NH, REG% {2 #F /K f ™ i 3 i , 5
CO AEFEAAEE , C1 A C2 AbFRAY /K AT = R SR T
11.80% .7.60%, []i},C1 Al C2 AbFH 2 ] p= e 22 57
WHA G2 E L (E 3),

®2 BABEFEHEABRHETEFRSSE

fhsm RS/ EXe R HEEEE R BAWEE R BRSESE/ MSASR/
(g/kg) (g/kg) (g/ke) (mg/kg) (g/kg) (mg/kg) (mg/kg)

CO 091 £0.02 a 0.68 £0.02 a 10.83+0.15a 26.18+0.50 a 0.09 +£0.01 a 5.51£0.10b 1470 £ 0.44 a

C1 0.87£0.01 b 0.62+0.01b 11.05+0.16a 23.41+0.25b 0.08 £0.01 a 7.68 £0.25a 8.25+0.46b

C2 0.89 +£0.01 ab 0.61 £0.02 b 11.10£0.09a 18.63+0.50c  0.10+0.01 a 0.85+0.08 ¢ 7.77+0.51b

VE : AV 5 AR NG R RR A B E] 22 S A g L (P< 0.05).

6000

5000 ¢

-

4000 |

3000

rrig /(kg/hm?)

2000

1000 |

/

P

Cco

Cl c2

R EARF/NG PR A B8] 22 F G G245 L (P< 0.05)
B3 CMC-NH, 3tkfEr= 20800

2.4 CMC-NH, jiti 55 - 3B Ab v o KK A =t
FAIAR S

M 3 [ LLFE H ,CMC-NH, Jiti i 5 + 14
B AR EES AR S A R R BN,
TP A B B IEAC, KM CMC-NH,

REAS 2R 3 il | Bl A B R A
B KRS AR RS A S R
B E ARSE , R WA 1 22 5 2 2R Tl 4
RS S RAR
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&3 CMC-NH,iEFES5 Lifsso KA EREXME (RRFEXRY)

ey A A Ay & A aR BN
ARG E -0.356 1 0.411 -0.279 0.243 0.688°  -0.206 0.598  -0.160 0205  -0.700°
EXI -0.834 1 -0.729°  0.800°  -0.031 0.276 0.924° -0068  -0328  —0.800
i s 0.678" 1 -0.618 0.003  -0271  -0.782 0.028  -0.180 0.630
T 0.261 1 0386  -0.764" 0.142 0.327 0.391 -0.453
B -0.982" 1 0.764" 0.809° -0.126  -0.244  -0482
A O -0.667" 1 0264  -0238  -0.173 0.140
THAA S = -0.889" 1 -0.037  -0.066  -0.881"
HHKHABUM L 0131 1 0.090  -0.039
HARR 0.175 1 -0.700
Pk 0.606 1

o TR BEMHXR(P<0.05),

3 itig
SRR, A Wit F CMC-NH, 7] L3 5 3
PRAKAE AR ARG 25 R i CMC-NH, X 1
o KT I R, [R] B CMC-NH, b P 1%
A AT B A R 00 4 RS 1 HE K B A N
PG, FEATREG H , VIR R 5 I - 498 1 K 1) S
%, FOBREH -85 KR 10 A FAZ AR
T FEBORE, X380 CMC-NH, R AEFE 0 R HEH:
KiES, SEELAB LYK RZER AR
1E 10 A FA)JE , BARFE R FE K (B AT RE R T8
125 A HH A SRR A A BEORL, LB 8K, KA R EE
THER FERESPGE T B, BM#E CMC-NH, A5
SRR K BE T, e AFE TR PP (R K 03k o Ik
Hh, CMC-NH, 75 -3 PAAAEK oW B ARk, IFH
HA—EMREN, 24 CMC-NH, 78 3Kk 431
B AR BE 7 R T R B8 7 st T - 48 7K 436 000 3 L
SR B P G, 3%t 0] BB U2 A% A BE 4 3 K &
2 S AR A B A Y R R
CMC—NH, 731 5 FH B 4 J 2K, &6 F CMC-NH,
S 3 AR N LBRA A FE Tl — 5T
i SR S UK R A G,
5 BT RO R ARG, B AR SR
MEESEZ P, AR5, it FHCMC-NH, 3
WA B e SR H A A B2 ARk I G
B SR, 3 5 i AR — 2, DAY R B
THOK A E R AR, it CMC-NH, 7] DL

RN 3 T X — 25 A LA SRR F AT
A Z 0 e aT DO B0, (R, 25 S ANFSY 1
KR ARSI, K ARG S AE 3 KRR
FEFEI (10 A _HAIZHT) B K o 25T g
5 T CMC-NH, Xf H 48 R 1 3E mfEH, e
LKA T LR KK A S 5, 2 - 1T
Y B2 KA W RZ I B K, {75 CMC-NH, 3% in
TR PR SR A B T ME LA AR B
MAE 10 H H ) 2 )5 T 68t ok R AR K 5 1 3%
OB RER R TR, 23 CMC-NH, b 38
EX IR L R 2 R G E

T AR R o e (0, L - SRR PR IE
B )22, 3R T B0H 5 AT H - S E A a A
o O B IR 22 — 2229 it ] CMC-NH, 7] DLE 3#38
TR AG P, 3 AT g5 Hx 39 5% 40 WSO 88
B K. JeritFoE B, R BLLE 4E A RERT LK T
Xop e IR K e W B, B T GK 70% LA E 22005 38
BB CMC-NH, REGZHY i Xt £ S ms i 0 Wk
B, 3K 140% ~ 460% 2, A3 56 78 ISR S 1l
CMC-NH, 4b 3 + 355 53 7 1 & 3, CMC-NH, 4b 3!
R e AR TR SRR R R R
FHIE, CMC-NH, A REE S A B AEEIE 2L, ik
TR SRR X 252 4, NI K R AR
PR, MRS FORRE A2 0y AT 4 =
XL A BT R B SCR | RIS 30 d A 2L i 2R
TR A )M 67.11%H155.74% , B 5 - R B
SR ZF b A 38 F CMC-NH, BEW%
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Effects of Carboxymethyl Cellulose Ammonium on Soil Properties and
Rice Yield in Newly Created Paddy Fields in Lower Yellow River

SUN Heyan', WEI Yu', TANG Xiaochuan®, YANG Zhijun*, ZHANG Liru®, JIANG Mingsong?,
CHEN Feng? LIU Hongyuan?
[1. Shandong Provincial Territorial Spatial Ecological Restoration Center, Jinan 250100, China; 2. Shandong Academy of Agricultural
Sciences, Jinan 250100, China; 3. Shandong Land Group (Yucheng) Co., Ltd., Yucheng 251200, China; 4. Jining Lvjian Agricultural
Technology Co., Ltd., Jining 272061, China; Juancheng Agricultural and Rural Bureau, Juancheng 274600, China]

Abstract: The effects of ammonium carboxymethyl cellulose (CMC-NH,) as a soil conditioner on soil moisture, electrical conductivity,
nutrients and rice yield in Yucheng paddy field in Shandong Province were analyzed. A field experiment was conducted in Cuili
Village, Fangsi Town, Yucheng City, Shandong Province. Rice was used as the test crop, and the CMC-NH, application rate was 0, 75
and 150 kg/hm? (labeled as CO, C1 and C2), respectively. Soil water content, electrical conductivity, soil nutrients and rice yield under
different treatments were determined. The correlation between CMC-NH, application amount and soil physicochemical properties and
rice yield was also analyzed. The results showed that the application of CMC-NH, had no significant effect on soil water content and
electrical conductivity compared with C0. The contents of total nitrogen, total phosphorus, available phosphorus and nitrate nitrogen in
soil were significantly reduced by the application of CMC-NH, treatment, which indicated that CMC-NH, treatment could promote the
absorption and utilization of soil nutrients on the whole. The application of CMC-NH, significantly increased rice yield, and C1 and C2
treatments increased by 11.80% and 7.60%, respectively. In conclusion, the application of CMC-NH, could improve the utilization rate
of soil nutrients and increase rice yield in newly cultivated paddy field. It could be used as a soil amendment for newly cultivated
paddy field. The recommended application amount was 75 kg/hm?

Key Words: Ammonium carboxymethyl cellulose; Newly cultivated paddy field; Soil nutrient; Rice yield

(L% 14 )

Occurrence Regularity and Control of Major Diseases and Pests of
Ratooning Rice in Southern Henan Province

ZHAO Haiying, ZHONG Sizhi, LIU Xiangchen, FENG Daging, YU Guilong, GU Mengxuan, LI Gexing,
LYU Wei, FU Qiang
(Xinyang Academy of Agricultural Sciences, Xinyang 464000, China)

Abstract: In recent years,the secondary diseases and pests has caused serious threats to ratooning rice in southern Henan Province. In
the paper, the occurrence regularity of major diseases and pests of ratooning rice in southern Henan Province was summarized
including rice seedling blight, rice sheath blight, rice blast, lissorhoptrus oryzophilus, chilo supperssalis walker and cnaphalocrocis
medinalis guenee. Each county or district has varying degrees of occurrence. Especially rice seedling blight has become the main
obstacle restricting the development of ratooning rice in southern Henan Province. The occurrence degree is extremely mild or
almost non-existent in sesamia inferens walker, rice planthopper, fusarium fujikuroi Nirenberg and rice false smut. The comprehensive
green prevention and control measures were proposed to strengthen agricultural control, attache importance to physical control,
strengthen biological control and use chemical control, in order to provide technical support for ratooning rice in southern Henan
Province.

Key Words: Southern Henan Province; Ratooning rice; Occurrence regularity; Control suggestions
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(1. YLIRA8 W /K St o (vl , VI /K 22340052, VL4 T DX HE B A M BF2ABF 58 BT, T 22 223000
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FEZ e KRB ARG A P, B0 /K B A A R e fre ARt AT it , AR T RO SR AN a3t , e e AE A 3 I P14
PBIEUAE . ATFFE LA T AFEIE(CK) H MR (CF ) FIIE 5 MEIC (FF )X KR8 el e W isEne . 45 5228, FF 4b3
KRR AR SR R e = - BT CK ARHR, AU CF A P22 R G X [FE FF ARSI A
HH CF BT 12.29% , B AR AR , 25 iti iomik 6 601 JG /hm?, 5 CF AMBREEIL 406 G /hm?, Ty iEAEAL B

BB BRSO RSE Y Al T EACAS Y, b 1 HEARRR SR, SEBL T AR RO T AR H AR

SRR TGN s /KR 5 AR I s 28 Bk
HES %S 8511

WK BALFITIREACER,  Hi A I R Ui
i Wz Ul 2 RS X AR 35 1421 °C L AR REK
980 mm, TCFEM 210 d ZoA5 , JEIE R 50 1L, T AR
[l 2 38 FKFEFPA . 4 BRI 8.67 J7 hm?, HL
HK RERPAE T ARGE 5.33 5 hm?, SRV B 4L
JERERA = e KRR K B AR e, I
PR PR O X e 4 BT B Y, e
REAE SRy B T4 7= f () S B il , AN Ab T 1358
FROTPELA LR X e AR AR AR IR B A ) T G
YERI®, BRI, i34 P X Ve 75 IR i T fid
ANEETH A SR T E H it e AR R B G A
i B, AL GRS — AR T
YEY ™= 5 AR B B R 0 B HE S A5 B it R B
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T IAEETG Y - HER AL AR — R4 [l il it e
BRI —FP 3T BRI AE Y 75 M0 A A0 4 1
T REEE AR, 3 2k B2 8 20l B AR ) P o A
FHAR NS, 4 T RERR R, R B A = 1
B E0E 10, CA MR, O AR AR A
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TR ASURIKAE R XA I e 7 R I 8 e A
HPEZH (119910 E.33°46' N)FEAT , 7,56 i1 A HH b 3
P IE A sl E ], AR AR . T
TENEY) /NG S5 5 298 500 ke/667 m?. 56 H
TRy S b A HLE S (BT 8, T R
2541 gkg AA T 1.46 gkg AR 25.74 mgkg.
MR i 137.00 mg/kg, SR T 2 827.52 me/ke,.
B 0.64 mg/kg, 13 pH {EHl 7.99,
1.2 RKEEH R

PR AE S FP R TERS 40, X ShFIRR RS PR
R Sy e ey o R RS N 71 ol 0 e o=
J9 148.6 d, P2k 650 kg/667 m?,

AR P TR ER (N BT 504 46% ,
H 2 700 JG /t) G BERRES (P05 T 04K 12% , $ it

1 250 oo /t) &AL B (K0 Jit i 43 5 60% , Ay
4725 JG It) LA Je Z2Fh 5 5 JIE[18-12-10(N \P,05.K,0
Ji BB AL, T D A BB 3125 JT /.,
30% &L AT 2 500 JT /v, 30-0-5 &2 & B B
2 625 JG /t . 15-15-15 Z A R4 2 800 JC Ao
1.3 Kt

R 3 MNMEHEE: (D ARHEAELLFE(CK) ;5 (2) 7
B AL AL ERL (CF ) , it AT 2 B /K ELK AR AR P i
NEBRCHR 2 25 S0 5 (3)BE A i NEALFR(FF) , e
Jit IR 5 Ak s e /K B0 = e it B e R R el ik 1
VERAE WEFER A (N) VB (P,0s) VB (K.0) B A IE L
BOE . Hrp, CF PR AL et IER A, FF 4k
P F 56 0E I T MRS e AR . 2540 HE
PIIENE J7 58 Ko F5 o s an e 1 R .

F1 XA E

- 0 & /(kg/hm?)
Qbyg JHENERE
N P,0; K,O
CK AHEAE 0 0 0
CF FEAE . 18-12-10 EANE 450.00 kg/hm?; BTN : 30%EIE 300.00 kg/hm?; 273.00  88.50 90.00

ST EENE :30-0-5 E AL 225.00 ke/hm?; Z2FEAE : 15-15-15 EGHE 225.00 ke/hm?

FF  JEAE:46%JK 2 204.75 kg/hm?, 12%i3 BEFRES 437.40 kg/hm?, 60% 5 LA 63.00 kg/hm?; &

268.50  52.50 75.00

FHE 1 46% R 2% 175.50 kg/hm?; ZEFEAL : 46% R 2 204.75 kg/hm?, 60% AL ET 63.00 kg/hm?

2 18-12-10 A BB F R IZAER B N P05 K0 3500351 18% .12% . 10% 5 30-0-5 &4 HEF /R ZAER H N P,05. K0 JF
HATEY IR 30%.0.5%;15-15-15 2 A HEFERIZIEEH N P,05 K0 JFRA53 N 15%.

1.4 HEER

YR NY/T 497—2002¢ AEARI 0 5 7 FH ) 36
FARFUAR VBRI M e 7E NE 7 4 5) AP Y
R, M2 -2 5 R R g6/ N X, BN/
XN 66.7 m?,/INX 2 [B] 3 & 50 em Ll 4 , i
TR R G, b7 1N TR E KA 388 . 1R
B4 WREYFESE . S YCR e RS, T
2024 4 6 H 22 H 58 BN A K AL BAE Y
7 A5 H A TR, 7 A 15 H A Tt 5> B
NE,8 J1 25 H N Tt RENE . & ARH/INXCR S —
FIAKAME IR, T 10 F 22 H ke, X630 ]
FEAREY SAYMRAMT 7 A 22 HEBRE &
ERERE ;8 A 10 H RAES ;9 A 25 H A4
FECEUEE R R E R E
1.5 PEs H 55k 1

KB I B3 /N X BEAL R A 5 BRFR T

A A A EORLER A SR TR A A
B, 25 /XA TRCER , 43 0 kR RS FF =, LA
TS A 7 5
FEARFE TR HBOR G T4 0.75 ke, FEFTF
0.5 kg TLIM 2 KFARL BAEFF IO AL B BRSR 4. MR
AW BRI NY/T 2419—2013 (R REA A & Bl
E AERAGE) HATIE, AR R NY/T
2421—2013 (HEAR B S S0 E FHEsT b k) ot
ATISE , 480 4 B NY/T 2420—2013 ek 24
PIE KA CETHE )P TINE . IR
RS ORAE L, AT
SIS il O
SR = TR
Feoy BRI = o it x AL
kb 7Ry B

I = — D
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IRIGEIE 2 Excel 2019 #1705 31 )5 , % H
DPS 7.5 Geit AT B R 07 2500 Hr . AR PRI
F 227K Duncan’s 28 IR 7501 150
BB 4 WA B IIE « ARIEZESROR

2 HBREHH

21 N[t A BT KRR f S HOAR) b PR 2R 5]

2% 2 AT, ZERR i im T, C it A Ak 2R
(FF) PR R 15.05 em, B R T AMEAEALFE(CK)
B 13.69 cm, 1M & Lt AL AL FE(CF) R 14.37 em, 5
FF fl CK Z R BG4 8 . ARSI 4R~
H, CF AbFRA 3SR = , o4 354.02 J7 78 /hm?, i

FET CKAbH(262.01 7R /hm?) ; Aid, FF ACFEF)
B ROHEE(344.02 T FE /hm®) L F BT, R Rk
F| CF ZbFRA K-, BRI AT B, CF AL PR ARk
FORE] 125.81 K/ B, B ST CK(106.43 %7 / F).
FELESER T , CF AL BRI 25525 K 89.09% , BH I 1=
F CK 4bH1(83.21%) , i FF AbFH(88.12% )5 CF 22
SIS X B A3 e B TR 22 S 40
Gt Lo R R R Y, CF AR ™
i, 155 9.72 tvhm?, 38 CK AbFRIY 7% 64.7% ; FF
AEFRA IR A RN 9.59 thm?, A8 CK A PRI IE Ky
62.5%. WARITE ,CF b HRAS v i i NE B 5 5 48
TOKAEF R, M FF AL FEE oA A it A e e i A
BTl R R B R A ) I Y T

x2 AREIGEELEIKFE 2K ERZIT

fhsm K/ AR/ %y / GEIR T / PR/
cm (J7 7 /hm?) Chr /F8) % g (t/hm?)

CK 13.69 +0.38 b 26201+ 7.21b 106.43 + 4.43b 83.21+1.32b 2540+ 1.16 a 5.90+0.51b

CF 14.37 £ 0.76 ab 354.02+ 8.72a 125.81 £ 14.00 a 89.09 £ 0.65 a 24.55+1.00 a 9.72+0.87 a

FF 15.05+046 a 344.02 + 14.00 a 12376 £ 3.36ab  88.12+0.44 a 25.56 +£0.67 a 9.59+0.62 a

VE : A5 AR NG B3R A B A 22 5 BAT 5E 4 B L (P< 0.05).

2.2 N[t AR A BT AR S5 s 7 i B 8 B Ak 1Y
A

AT P A A BT KA i B 2 5 3R (3 3),
FE B VPR AN [R] i N 5 2R A0 /K A A 355 v 1) S s 2R
RIS o B 5, SEBR™ 7, FF AR PR AR
PR 8 778 kg/hm?, 8¢ CF 4L FH(8 874 kg/hm?) Y™
1.08% , ¥4 75T CK ZLFHY 4 646 ke/hm?, X K] FF
A FRRE AP KRR AR R 5, HACR 5 CF 438

AH2Y  FERSFT =8 7 1, FF AEFE 2 10 950 kg/hm?,
KT CF AbFEAY 11 033 ke/hm?, ¥ T CK AbFRAY
5792 keg/hm?, #k— 20 R B FF Ak FEAE 7K Fif 8% 1K 4R
YRR L. LT R4 7 I, FF Ab 3
I F N . FF PR IR A
2722 JG /hm? KT CF AbFEAY 3 377 JC /hm?, BoR H
FEREAEA BER FF AL BRERRAE LUEAIR A AR S04 =
87 i, TITREARR 1 B 7 A JIERHBEA

* 3 AEAEEFTHFERTEE

e by i /(kg/hm?) FAE / AR /(TG M) GV R | GRS -
ki AT (JC /hm?) HEA HoAth L hm?) (JC /)
CK 4 646 5792 12078 0 13 500 -1422 — 0.89 0.45
CF 8874 11033 23072 3377 13 500 6195 — 1.37 0.45
FF 8778 10950 22823 2722 13 500 6 601 406 1.41 0.44

T KRS KN 16% 5 AR KRR A% 4 2.6 IC /kg.

FEFAEJT 1, FF AR = E R 22 823 JC /hm?,
5 CFARER 23 072 JC /hm?® AHIT, $48F CK A FEY
12 078 JG /hm?, X ZRH R4S CF ANFRAYNE AL BLAF
w, APE A BT, BT AHEARR CK ik
M, T T A AR L FF AR T A R

6 601 JC /hm?, W57 T CF ALFEAY 6 195 JC /hm?, .t
BT CK AR FRAY —1 422 JC /hm?, CF AL FR /R T %
Rt A AE 2255 1 i85 3, B Ty it ME A 3 i B0 At ES
HFEIEE 406 JC /hm?s 7L R W] FF LB
FEREEE R 141,48 F CF ARBRAY 1.37, H T CK
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AEPRFY) 0.89, KB FF ALBEEA B S AT H T,
R T B S BRI B ARG IE . &5 R 8L
D71, 3 AL ERAY 22 SN BRI 0.45, R Ab
PRAEL PR S Z A e . 25 BT
W, FF AR FRAE KRR S b= i K 28 U 0 25 I3
PR S , TR AR M B A F2 1l R A 22 5 85 4 1)
At HA R R CF AFRAE ™ 5 g
{5 FF AP 1 480 i MERE AR S B T A A sk A
LV RIS, 2By R AR A K Rk B4 B b LA 4
SRIHET T T o
2.3 R[]t A A B KR 27 40 W A 5

2% 4 AT ANt AR AR FREZ R T /KRG B 97 43
LR ECREE . KPR & R, FF A
R VAR R (RE S, TR S5
10.31.2.39.2.99 g/kg, ¥J41T CK #l CF ZbFZ [A],
S H T Tt AR X R R 2 B R AR R TR YR A
Z T, CK A 2R & s, R 10.52 gkg,
AR S mEEAR, 437010 2.31.2.85 okg, X
B FEATE ST , AR AP  CF Ab3
AR 8 S T i, 0l 2.44 3.02 g/ke, (H Y
FF S REFAK. MWRIRS 50, FF AP 4
A SRS SRS 6.81.1.08.22.85 gke, 5

CF 4b 31 (6.86.1.11.23.01 g/kg)HH i, B T CK
AbFH(4.95.0.88.18.61 glkg) . X KMt RESHETT K
FEAE T 2o i, TR HOR AR AR R R
R R IAh, B35 R R T R,
FF Hl CF A FEY S5% 0 RFURHET . FF AR A
F54y BN 47433 kg/hm® (A 165.07 ke/hm?,
32.81 kg/hm?® B 276.45 ke/hm?) , 5 CF Ab3H (53743
FRE 479.96 ke/hm?) 2= 53R 5 /N, R & 7EA B
PEAFNFEA M)y TR BA L. A2 T, CK 4b
FRAY R FR4y BAHER 214.39 kg/hm?, e T iR 4b
P REE T i I X 54 RREAE HEE . T
T 1A, FF AL ER AT R RS AT 7 4 oA 8.78
10.95 thm?, 5 CF Zb3E CFFRLFNFEFF 7 & 3 5 4
8.87.11.03 t/hm?) 2= 4 /IN fH 5 T CK AbH CFf AL
FFEFF 7 843 0 g 4.65.5.79 t/hm?), X —25 H 5%
B, it A A PR AR % B B 2 R K RS R R AR e . A
FEPRIEBORTE  FF AL FRAOA . B pg e skts
5 BN 54.83% .63.95% 9.49% , 5 CF 4b 3¢
(54.24% .63.87%H1 9.55% )it , HIMET CK AL B
(63.03% .67.80%F1 10.94% )., iXF=H , KRETEFEH>
HERAS BT, FRA RS R PR AR

R4 BAEEKBHFHSEKRPEFSHSERKRIEH

. HRFRD R (gkeg) MM ER (ghke) 2R /(vhm?)  HIR0BFE /(kghm?)  FRWRHSEE /%
e N p K N p K R R N P K N p K
CK 1052 231 285 495 088 1861 465 579 7754 1583 121.02 63.03 67.80 10.94
CF 1011 244 302 686 1.11 2301 887 11.03 16540 3390 280.66 5424 63.87 9.5
FF 1031 239 299 681 1.08 2285 878 1095 16507 3281 27645 5483 6395 9.49
3 itig KBRS R ), B R IE A8 T 5543 1

RARBFFEZRI , B 7 1t AE B A A RE 8 16k /L it
HEDCBCRIE AL S5, B AL R AR | i vl i i
S B LGS LU RIBEAE I AL, 48 VR Y 7
FZFFR R AT R, BT AL L (FF) 78
IR 7 R A PR AR T AL S Ak B
(CF), HEFICGE L XA TAMI
DX IR Y 572 it 00 4 E 58 TE M ES , 5 A AE O X
IEARHAE NGBS , B IR BB A7 70
AR, L FFARBEAE ™ B T B RRCR B A
PR o [RI, FEAK AR R S N A MR Z R T

Uk Y N A AE S T (R D e € ST
ol 7 X AT REAEAEAL et HE J5 b I 20 P A id
LG, S EBER D FFRCRIET , AT 6™
IR , 30 T REREARAE i . A BRI, U
i 22 R H S A 0 R AR E I pTiE e
P U BEST N BE 5 i A o ) A, AR £
SR T3 AR 0 A0 40 e A AN o 2 L AR
it ], DATITAS S8 e HEARHAR PSR , RS 5 70T
B, KB ENED R F M, B4, O e i
AEHE P AL AL SR, B 1 KAE ™, 78
ABFFE R, FF AR AR CE AR BR™2 1.08% , HH:
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s, PR IAE) 1.41, 5T CF AN 1.37, &
TEakzE R 6 601 G /hm?, XA, R CF ZbHiAE ™
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b it A B SRS , A5 R AR T A 7 A, DT S 3R
THE R X —45 505 R i 7T
— 3, 2B B T HC it BB AR B T2 B g A BT
PEARCE T W S b, @R XT FF A CF Ak
PRI B NSO RS B HL A R 3, FF Ab 2R
FE KR FF L FIRE A H 0 280l 5 R LA o L IR T
CF Ab3, (HHFRAM R L RET A =75 R o
[FlE, FF AL PRS2 b4, e T AL B
FEUAE IR 9% , 3 1 ok /it AR U B A1 1 57 B A A
IRBETG Y TS e AR . X R, L 7 NE AN BB AE
Bt K R i i Al ST B AR RRE R A , 38 R Rl
S ST ESSA o/ L N S -

SRIM A GAFAE—E M RIBRYE . 1 iR
W, (NOh 1A AT RER BB 8 4 SR [R) S 4%
D SRR I Rt HE B KRR . R, RSk
F 5T AT 2 JEAE AN ) A 03 AN [R] - B g o H o
PEA T AR B[] (4308, LA U I it A 432 325 1 A
FaoE . Hak A A p KRS T AR
YIATC 5 B RCR G e = 2 0 % L . AR I
AT AR ZR RIVEI R BC it Ty %8, DAV
ThAEZFMEY B RN FHACR, HESh L7 it AR AR A
A A=A VZ N o S8R BT REAE AR A
HATS AT — PR, R AR a2 B AN AR A
T O5 . UL, BN AR BRI AR S HE, LUE
HEBC s AR ARAE WK B R = s 2 N -

4 #Hig

A 3 7K EL K RE E it AE AR 1 556 e B, i
Tt HE AL B (FF )75 7= i M 2 553526 7 T 2B 5+ FF
b A S Bk R P R 8 778 ke/hm?, 2B A g% I8
6 601 JG /hm?, FEHEECR 141, AT 5 Bt AR Ak 2
(CF)HY 1.37, BT iR AR A BEA RUHE = 28 T A%
i JRHEEHR 2%, i HAT s s 38Tt R )
SN PAN
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CHIT BRI AR AR ML B0 5E i) RIEE
Fl B ARER , YEH R IR 500 HEEA RUKEE 6 5
SCAAE BRI R i 24 58 21 A, 2006—2009 4T
28 Z Al L I AT BARR R R, 2010 4EH: Fs Fa e LR
W, &5 052DM3-8-8,2011 4EZ: i A FH M|
WS K A2 3 i 2R LA, 2012—2013 4E S in K H

A P X IR L 2014 AE S0 25 44 R A 37
mn AP XIS | 2 44 IR ZE 10 5. 2015 4Rt =
A B BRAEY) SRS SR RS A
2015016 %5, 2020 At b AR ATFRAE FEEARAEY)
mAEAD, BICg S GDP KFE (HHL) (2020)
530006, HAEEZWE 1 i,

2005 43 A I 500 x RKE 6 =

2005 4 4 J ;] G55 052

2006 - 4 J i, 45 052DM

2007 4 4 H Fi BEPEST RS RR , 18 BRAPES 3 B, 45 052DM3

2008 4 4 H F{ BEPEST B BR, 9 BRAPES 8 R, 45 052DM3-8

2009 4 4 H Fi BEPESTBSRR, 12 BRePES 8 B, 45 052DM3-8-8
2010 4 4 J Fi PR ZATGE L 5 052DM3-8-8

2011 4 i}ﬁnkﬁ%d\l\l WP A2 s % HEGIS, it R 4 5 052DM3-8-8
2012—2013 4 %ﬁﬂgfﬂﬂ‘l‘lﬁﬁﬁﬁﬁiﬁiﬁgﬁ, At Fh RS 052DM3-8-8

2014 4 »‘;hu;ﬁﬁﬁﬂ%@ﬁ%%ﬁzﬁiﬂﬁ, AR R 10 5
2015 4 ﬁﬁi%ﬁﬂlﬁa‘i%%?ﬁ%%ﬁ%ﬁ,%%zﬁ%:ﬁﬁg&:% 2015016 %
2020 4F: i

WO AT AR AN AL, B0 S . GPD K3 (AR ) (2020)530006

E1 RAZE10SEERILE

2 RXZE 10 SmMHEERFiE

RURZZ 10 52 4 Je K3 B, Wi 57,
B S & PR, i H R (A, 2R i
SN SR O SN A=Y S SN U R LA - 5
PRI o, BT S FPRLE A RIRTE . RUK
F10 ST W 161 d, Bk 72.5 em, A RSN
56.3 T4~ 1667 m?, A 77.4% , K 6.7 em, AL
$20.6 ki / Bl Z592% 94.5% , T-hi i & 48.1 g, #k
RIS BRSSP R, R 2
AL PB4 B R MR

3 RXZ10SFEERRARFEWHERS

31 WARRERE
KK 10 2F 20102011 4FEZ 0 B 0475

KA Hhh &R LGRS, 77 B 513.7 kg/667 m?, 35 %+
AR IR 500 3477 10.5%, FEES 1 4. K 10 54
B 143 d, BN BRI 5 d, KR 66 om, SEAS R
20.75 Ttk /667 n?, Fi i Z2BERCH 98.30 T4 /667 m?,
HREBCN 59.68 T 1667 m?, AR 60.7% , fHik:
£016.9 ki /B, TR 52.0 g0
3.2 RHEM b X e

t2e 1 a5, KUK 10 5F 2011—2013 4 2 4F
JE SN ARHRN K A X IR, 70 R A
= WRIE BRI TR 6 1 s S

2011—2012 4E KK 2 10 5 () F 34 7= 1 R
485.08 kg/667 m?, B X HEEE L 500 347 9.98%, J&H 45
2 0 HEFEF 100.0% 0 UK 10 S F4 4B 1
161 d, HEXFAEIR 20 1 d, S8R 75.00 em, FEAS 5%
F17.51 Jikk /667 m?, 5 2 2L B8 73.62 11~ 1667 m2,
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HRAEECH 57.38 T /667 m?, FUAEZ 77.93% 44.06 g,

RiEL 19.78 i / B, TR 44.21 ¢

2012—2013 4F R K 2% 10 5 (4 F 5 7= 1
542.95 kg/667 m*, HO0 HUZE 500 157 10.49% , &
552 7L AR N R 83.3%, RUKFE 10 B4
B 155 d, EXFREGR 2 1 d, SF 3 Rk = 81.87 em,
FEARRCA 17.31 J7#k 1667 m?, fix i 25 BE R A
77.65 T34~ 1667 m?, FRAEECH 65.11 T /667 m?,
AR 75.63% , HURIE 20.26 ki / B, TR E

KK FE 10 5 2 4F 12 4 SR = &
514.01 ke/667 n?, FEiRBGEF 1 07, B0 BEEEL 500 $8 7
10.25% 3577 0.3, B RUFIE 91.7%. AKZE 10 S
SEREEATEECH 17.41 Ttk 1667 m?, fiim ZRBERUCH
75.64 T~ 1667 m?, A XHAEECH 61.24 T1HE /667 m?, B
T 76.78% , FESRIER 20.02 % / B, Tk
44.14 g HFWTF N 158 d, Fxf BER A 1 d, H1F]
RIF 7RG BURTER, R BTN

F1 XKEMNMMRFRERAKE 10 SFESFTERZHER

- P/ B e e/ FEAHHL/ W RER Y ARG BESORRL TR
(ke/667 m*) M4 /% TH /M cm (Jitk 1667 m*)  (Ji4~ 1667 m*)  (Jifd /667 m?)  CRi/F)  Jikt /g

2011— RKF 10 % 485.08 9.98 161 75.00 17.51 73.62 57.38 19.78 4421

2012 4%/ 500(CK)  441.08 — 160 59.00 17.09 88.36 63.80 19.78 37.00

2012— RKF 10 5 542.95 10.49 155 81.87 17.31 77.65 65.11 20.26 44.06

2013 %M 500(CK)  491.38 — 154 65.10 16.76 97.64 64.45 18.32 4121

_ RKZE 10 5 514.01 10.25 158 78.44 17.41 75.64 61.24 20.02 4414

L BRI S00(CK)  466.23 — 157 62.05 16.93 93.00 64.12 19.05 39.10
3.3 A A X AL EE W 143 ~ 188 d, Xy 161 d, LR 2 d,

H 3R 2 AT, RUKRZZ 10 5T 2013—2014 4R
SN2 A8 WGP 22 b X, R s A R
ERtA e N dIINCLEDN STy AR/
P ) HHYL 9 A T 9 MRS KK EE 10 578
FEE N 481.1 kg/667 m?, HEAL JEES 2 4, X IR IR
500 17 4.99 307 L3 B N 5 88 99, [ F 1R
AR TS S R e TR . RURZEZ 10 %

BB s BR 5 72.5 em, bR AR B 2R BERL
73.7 TTA 1667 m?, A 5HEER 56.3 11 /667 m?, BN AH
R T6.4% , AR E K 6.7 em, SMURIEL 21.3 K/ T,
SORIER 20.6 KL/ L G593 96.7% , TR 48.1 go
RURZ 10 SRS PrEITE b IEtE b &5 iR
PER , HEZEA PN BT

x2 ZHEMMRBIKBARZ 10 SFESEERZHR

W PSR PR/ TR S Mmoo EAEE BORZEEER ARG/ BRI TR
(kg/667 m*)  XTHEHE /% HHI/d em (TR /667 m?) (54~ 1667 m?)  (JiHE /667 m?) (hL/FE) & /g

RKFE 10 5 602.2 9.5 174 83.2 14.0 89.1 729 23.0 46.0

e BEI 500(CK) 550.2 — 174 73.9 14.0 77.2 81.8 24.5 429
O RREI0E 493.6 -57 155 86.2 132 69.5 64.4 26.0 49.2
e &I 500(CK) 523.5 — 158 742 124 67.3 91.9 26.7 50.7
RK#E 10 5 4474 34 151 66.9 16.9 72.6 59.2 17.9 66.9

o BEI 500(CK) 432.8 — 153 57.3 14.9 74.8 83.0 20.9 57.3
RKFE 10 5 339.8 16.3 149 62.6 14.4 61.6 409 23.0 39.5

o BEI 500(CK) 202.1 — 150 58.7 13.8 56.6 66.4 23.9 44.8
- RKFE 10 5 552.2 5.1 161 74.2 8.7 65.8 60.6 225 48.1
st &I 500(CK) 5252 — 163 61.4 8.6 712 91.8 25.4 46.4
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W A PR/ PR S Mmoo EAEE BORZEEER ARG/ BRI TR
(kg/667 m*)  XTHEHE /% HH/d em  (JTRR /667 m?)  (JiA~ 1667 m*)  (Jifh /667 m?) Chi/FR) Jitd /g

KRZE 10 5 373.3 3.4 143 80.0 183 97.7 54.8 21.3 42.5

&I 500(CK) 360.9 — 147 70.6 16.6 923 56.1 23.4 414
e RKFE 10 & 586.7 3.0 149 63.0 22.8 107.0 713 17.9 477
i &1 500(CK) 569.7 — 155 61.2 193 1104 722 21.7 46.7
. RKZE 10 5 615.6 8.3 175 79.4 12.9 51.6 437 18.4 472
v BEI 500(CK) 568.3 — 178 735 13.2 50.7 84.7 242 44.6
o RREI0S 319.1 5.0 188 56.9 8.4 485 332 215 455
i &I 500(CK) 304.0 — 190 50.3 10.0 50.6 68.4 23.6 46.1
. RKZE 10 5 481.1 49 161 72.5 14.4 73.7 56.3 21.3 48.1
L &I 500(CK) 458.5 — 163 64.6 13.6 72.3 77.4 23.8 46.8

4 RKZF 10 SRESH

B S R B T B 5 B R B R s
2014 4E 7 A 23 H—8 A 21 HXFRKZE 10 S H#:
W25 B IR Je 28 W1k 0% , B EE R 0% , 7K 43 5
N 10.8%, THIFTR N 44.4 ¢,3 d KRR
99.0%,5 d K ZHEF N 99.0% , & H BN
10.4% , 103 %~ 98.7% , 58| GB/T 7416—2008 Mt
T RAZ Y B GAR U 5 1T AL 22 2 (A R 45 5 s
T KA R 80N 5.3%, 12 YN 79.1% , B
1k J1°h 255 WK, 2335 5] QB/T 1686—2008 ML iF A&
ZEVI R

5 RKZE 10 SHiEHA

5.1 SRR

FEHIMGRN 1 ~2 d, 5 F T4 S S R Fh T
PR TP, MRS H 11 A Lha)igsh,
BHKEZ — M 9 HIEZE 10 A LAy 1500
TR N I 2/ A O N V] O
52 A
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12 kg/667 m?, A HBAE 16 J1 ~ 20 JiHk /667 m?;
B BRI 12 ~ 15 kg/667 m?, LA FE0LE 2077 ~
25 Ji bk 1667 m?.,
5.3 Bl

it 55 A FENE 2 000 ke/667 m? FEJIEAE, JRZ

15 ~ 20 kg/667 m* 45 30 ~ 40 kg/667 m* YEFIAL ; 53
BE 2.5 MHBHERE 10 ~ 15 kg/667 m?; FIfE o bf KA
FHANIE 3 BEAE , P 30 (3555 2R ) Pl it R
F 5~ 8kg/667 m?; ARSI YK ZE A RT3
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A G IR AR E 10 ke/667 m?,
5.4  HIEEIE

R RES RV R AP RE TR AN RE ROK
FH B] 53 F AT e Bl 36 A | S4B AR AR B Bl 58 24
IR N TR B US| WS S DR A | It
R A R T L B R A R 2 A
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6 RXZ%E 10 SERMERERE Bi=

K ZE 10 SIE—AE N AE F1 T T P 5 1
MELP K22 B Al 3 LR 5 B AR 1200 ~ 2 400 m
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Breeding and Cultivation Techniques of High—yield and High—quality
Barley Variety Fengdamai No.10

CAI Qiuhua, LIU Fan, CHEN Yanchun, LI Guogiang, WANG Yan, ZHANG Rui, YIN Mingfang
(Dali Bai Autonomous Prefecture Agricultural Science Extension Research Institute, Dali 671005, China)

Abstract: Fengdamai No.10 is a new malting barley variety bred by Dali Bai Autonomous Prefecture Agricultural Science Extension
Research Institute. It is a hybrid combination of the main variety Aisi 500 in Yunnan Province as the maternal parent and the
Fengdamai No.6 bred by the introduction of the French barley AT-1 system as the paternal parent, and then was selected by Pedigree
breeding method. It has the characteristics of high and stable yield, high quality, disease resistance and wide adaptability. In 2015, it
passed the identification of non-main crop varieties in Yunnan Province, and the identification number was Yunzhong Identification
N0.2015016. In 2020, it was registered by the Ministry of Agriculture and Rural Affairs as a non-major crop variety with the
registration number of GPD Barley (Highland Barley) (2020) 530006. In this study, Fengdamai No0.10 was introduced in detail from the
aspects of breeding process, variety characteristics and field cultivation techniques, so as to closely combine the breeding results with
the actual production, and provide scientific basis for the application and promotion of the variety.

Key Words: Fengdamai No.10; Breeding; Characteristics; Cultivation techniques
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Study on Calibration of Rice Formula Fertilization
Effect in Lianshui County

CHEN Min', WANG Zheng? FENG Suming', WU Lantian®, WANG Hongbao?
(1. Cultivated Land Quality Protection Station of Lianshui County, Jiangsu Province, Lianshui 223400, China; 2. Jiangsu Xuhuai Area
Huaiyin Institute of Agricultural Sciences, Huai’an 223000, China; 3. Rural Work Bureau of Zhumai Street, Lianshui County,
Lianshui 223402, China)

Abstract: This study aimed to optimize rice cultivation management, validate the accuracy of local formula fertilization, determine
optimal fertilization rates, improve fertilization effect and economic benefits, and provide scientific evidence for promoting formula
fertilization technology. We conducted a comparative analysis of the effects of no fertilization (CK), conventional fertilization (CF),
and formula fertilization (FF) on rice yield, economic benefits and nutrient uptake. The results showed that FF treatment significantly
outperformed CK in panicle length, effective panicle number, seed setting rate, and theoretical yield, while showing no significant
difference compared to CF treatment. Furthermore, the total nutrient application of FF treatment was reduced by 12.29% compared
with CF, which significantly reduced fertilizer input costs, achieving the highest economic benefit of 6 601 CNY/hm? with an increase
of 406 CNY/hm? compared to CF. The formula fertilization approach promoted more balanced uptake of nitrogen, phosphorus and
potassium, optimized fertilizer application structure, reduced nutrient leaching, and achieved the dual objectives of stable yield
improvement and cost-effectiveness.

Key Words: Formula fertilization; Rice; Fertilizer effect calibration; Economic benefit
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Breeding of New Wheat Variety Huaimai 52 with High and Stable Yield

ZHOU Yangmei, GU Zhengzhong, WANG Anbang, YANG Zibo, DU Yingying, ZHANG Yong
(Jiangsu Xuhuai Area Huaiyin Institute of Agricultural Sciences, Huai'an 223001, China)

Abstract: Huaimai 52 is a new wheat variety bred through conventional hybridization by Jiangsu Xuhuai Area Huaiyin Institute of
Agricultural Sciences, using Handan 6172, Huaimai 96076 and Yannong 19 as parents. It was approved the National Crop Variety
Approval Committee in 2021 (Guoshenmai: 20210038). The results show that Huaimai 52 is a new semi-winter and moderately
early-maturing wheat variety, with a plant height of about 80 cm and high yield potential. It participated in the regional trials in the
southern part of the Huanghuai River region from 2017 to 2019. The average yields were 476.2 kg/667 m? and 575.4 kg/667 m?
respectively in these years. Compared with the control variety Zhoumai 18, the yields increased by 5.03% and 5.08% respectively.
Compared with the control variety Yanzhan 4110, the yields increased by 9.35% and 13.20% respectively, and the differences are all
highly statistically significant. In the production test from 2019 to 2020, the average yield was 587.3 kg/667 m? which was 5.16%
higher than that of the control variety Zhoumai 18 and 7.00% higher than that of the control variety Huaimai 40, and the rate of
yield-increasing points was 100.0%.

Key Words: Huaimai 52; Yield; Plant height; New variety breeding
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2020 4 /J\lzfzttiﬁgﬁ,iitﬂi%%%% T 10424
2021 4 FE M iﬁli%ﬁ PR R 2
2022 4 FEHHON i%-:l‘?é% S B AR T 2 AR
2023 4 bri ) uﬁlﬁ%%%
2024 4 HEAT UG E F SR i Fh s

B1 RS SmEa

a T HE 3 540
b G 3 5 RS 5
cHEEG 3 SR
dHER R 3 R

B2 REMISHRE
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3 RERISFERN

T 2021 — 2022 4F , FE H oM @& 2 B
(101°29'25"E.30°29' 19" N, ##4% 3 500 m) prEH
(100°46' 32" E.31°18' 5" N, ¥##k 3 070 m) . H #r &
(100°4’ 45" £.31°35" 35" N, #§4k 3 400 m) & H A4
FRFNE )T BRI R B RS A 3 5 2R
(3R 1)o 2021.2022 4EJE8HE 3 SR 805100
3 554.40.3 469.80 kg/hm?(236.96.231.32 kg/667 n’,
£ 1), HXTRESFEER 15551 6.01% .
6.13% . FEHKE 3 5 2 EZ SR 3w
3 512.10 kg/hm?, LU AT BB HE 1 5157 6.07%.

4 REFISHERIA

VU148 Ak B 2 B AR R 9 BIF 52 BT T 2022
2023 AFEELE 2 AER R AR 3 S HEAT T HUR MRS E
(F£2). BEEHE 3 STEARRAER IR P oAk
T NSRBI, AELAEAN TR A 00 8 25 5 2 8 9 A1
R FTIEAAAE BRI ZE 5, AR 1 STEARTR AR
% ] — 93 T I HTIE A AR, 2 A dh Bl X At
Ttk 22 55 n] BEJE A AR B U 22 5 5 R Y
I, FERETHR 3 528 SE e A B Iy 26 A5 |
BB PR 00 4 KA P R 0 R L SR B0
(kA2 3h 7

xX1 RSEISE2HEHRBTE
g FEFRE 1 5(CK) EERE3 S
T\
0 g DIEEBL NP B N NSRS PR H CK
o m? ke (kg/667 m?) m? ke (kg/667 m?) %
pIEE2N= 30.0 11.65 220.12 30.0 12.37 233.59 6.12
B 30.0 12.03 227.35 30.0 12.74 240.72 5.88
2021
H R 30.0 11.81 223.09 30.0 12.52 236.56 6.04
Sy 30.0 11.83 223.52 30.0 12.54 236.96 6.01
B e 30.0 11.34 214.31 30.0 12.05 227.70 6.25
R 30.0 11.68 220.69 30.0 12.38 233.87 5.97
2022
H#HE 30.0 11.58 218.84 30.0 12.30 232.39 6.19
Sy 30.0 11.53 217.95 30.0 12.24 231.32 6.13
X2 HEEISHIIBE1 ShEEERE
A A4y SR W% piNe FSae] R
e 2022 fRr ki k7 k7 I
HERH 3 5 N N . .
2023 k71 2EN Hp k7 2k
2022 k71 ki Hp f=Ei [
JIIERE 15 N o . N
2023 L aE = Fp Rk = e

R S LU T AR HERAT - NY/T 3060.8—2016{ K32 d R 1 % sE B AR HIUAR 56 8 R4y - B4 859% ) \NY/T 3060.2—2016
(K32 R HLG T S B F AR AR 45 2 B4y« BL VB NY/T 3060.3—2016¢ K32 it 4 e H AR BFE 45 3 34y i B
973 ) JNY/T 3060.1—2016¢ K 2 i Ao 4 B B AR BIURR 26 1 35343 : L4800 ) JNY/T 3060.6—20164 K 32 dh A buim it 4 8 B AR KL

T 555 6 B BTN ) o

5 RERISHIBERARER

5.0 GEERE X

FEHEHE 3 S 1E BAENEL 2 500 ~4 000 m, JoFH
W1 > 140 d HAZAIR > 1800 °C b + 51 +
DX I i

5.2 JitifiE SR

521 A, TSR SNE R R AR — A
NN . RAARERAVERS b F RS #0A HLIE 15 000 ~
30 000 kg/hm? JRZE 50 kg/hm® BERR — 4% 150 kg/hm?,

522 #&Fh, BIAEVEMINOGR S AT ERILIERE 1
o TE 4 A B Ry ERT ARG R 3R R
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3~5cm, {EFPE 15 kg/hm?, RS, AT 7E R RRG
3 AR T 2 UREE I, DAfa P IR o
53 KoriEH
TEHE LI 3
T VR

S5 i35, AR 40 3K Stk

543 AUEPRA. FXE AR AR, TR
SRS R AR K2R BRI L D SR

Tk R S5 2579 A TR IR o
SE k.

54 PHREERE

UG DL S 32 25 Bl 4R I s ), Sk 3k 2 B
BRI, B 2 R T R A
541 HEPIG. TR 3—5 MR T
PR EEXTRTHERE SR S%MEMK LR 750.0 mI/hm?;
Bt R 4 B SR 75 9% 4 Tk [ K A O )
22.5 o/hm?’; FEXTRAEEAE, R 5%WERE 53 Hioks
187.5 g/hm? H-J: I Bh AR A Wit ; £ X RfilLSE,
K 75% — G IE R FT 43 BIORE R 225.0 o/hm® HE4T
bR
5.4.2 EBR PGS EH 6% MEE 3% 4K
ik FH BRI \2.5% 0% TR \25%WE HL - 1% - FE R . JRIA -
W « R F SERh AR PRI B VA 15 B AR SO B ERG . &
SURT I E B0 R, T R AR T E P
vy i L NN BN Y P T 3 2R 7 NS 7

(1] PO % v R A AR ol e Loy A
2£,1988,21(2):25-31.

[2] SRR ER U~ B85 PURCH BRIl K e BR 234r(J).
PO RH%,2011,33(1) :1-3.

(3] TF505. FRRUL Rty ol 7 A B R A [0, SR B Ak
VA5 B.,2022(4):11-12.

[4] WU J G,LI Z Y,WANG ] P.et al. Effects of laccase and
cellulase on saccharification of barley malt[J]. Heliyon,2022,8
(9):e10744.

[5] bR A A AR Ut REUER A% TR vh S SRR - BB 52
PERRLIN. A% i i i 5 %2 42,2020(2):82-89.

[6] PURUSHOTHAM P,HO R,YU L,et al. Mechanism of mixed—
linkage glucan biosynthesis by barley cellulose synthase—like
CslF6 (1,3;1,4)- B—glucan synthase|[J]. Science Advances,2022,
8(45):eadd1596.

ST R A B

New Purple Glutinous Highland Barley Variety Kangqingnuo No.3

ZHAN Ruiling’, TU Yang? ZHANG Ying', LI Jian, Cileduoji®, XIE Shigang®, JJANG Mi*, LIU Tinghui*
(1. Ganzi Tibetan Autonomous Prefecture Institute of Agricultural Sciences, Kangding 626000, China; 2. Crop Research Institute,
Sichuan Academy of Agricultural Sciences, Chengdu 610000, China; 3. Agriculture, Animal Husbandry, Rural and Science &
Technology Bureau of Luhuo County, Luhuo 626500, China)

Abstract: Kanggingnuo No.3 is a new variety of polygonal, purple, glutinous, grain and spring highland barley bred by conventional
crossbreeding and genealogies, which is based on the maternal parent “Z300”, an excellent line bred by Ganzi Tibetan Autonomous
Prefecture Agricultural Science Research Institute, and the paternal parent “810-845”, a glutinous highland barley bred by Sichuan
Academy of Agricultural Sciences. The stable strain (line) was obtained in 2019, and the plot yield comparative test was carried out in
Chengdu in 2020. The stable strain code-named 10424 was selected. The first cycle multi-point tests were conducted in 2021, and the
second cycle multi-point tests were conducted in 2022. The average yield was 3 512.10 kg/hm?, the nutritional value was high and the
overall resistance to disease was well. In May 2024, it was registered by Sichuan Province as a non-major crop variety with the
registration name of Kanggingnuo No. 3 and the registration number of GPD Barley (Highland Barley) (2024) 510028.

Key Words: Highland barley; Kanggingnuo No.3; Waxy; Purple
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R DZSHA TS 2 1 SRR R BT

W] Wb IR, SR 2R
LI E AR A B EAEPIBTSEIT / TLIR A A )2 B 5 S 3 V95 AL 210014)

R 75K 1 SRIITIER P EBE R AR ST L T 8 S N BEA SRIRNTUT 0726 XA A T4 58 R BRI IL B Y
B TSR N B R A, 2020 AFIEI VTR AR R i 22 5 23 W 5 (AT S 5« R T2 20200008, TR 1 il 5
AR B/ N St T ELAEY TR A2 DRI b R o BB R M AL T ot 0T FOT R o 7E XG0 A A g
iRl R B 6 750 kg/hm?, 75 DX HoP- 2 AL 444 T74 hm?, BERCEL 37.8 KL/ B, RIS 44.0 g, PHUR B ISR S

95, HPUBRBIE N R PURILR 2
KB, TEE | 5 RO/NE EER e ALY
hE ST S512.1

WEE NATAE TS K (9 H 5 3 s AR AR 45 4
PR AN A IETE i A R e B R 1) S RE Y | 3R
TREVRI RO R/ N W AR BR 0
2140 2 S AR PRI B R, S5 AT T R RN A
EARFARMRACR—EOHRY T, E8&
RN = 24 DOUNE N EE AL 6 wive 1LY/ |G S|
1997 4ELIK, EAAES E T 60 ZRA/NE
it TR AR TR YRR (/N A R E A
AR, AR/ N VAT T T8, = A H
5T H PRI 14 5 22 o 5% 2 T R 5 2 i ) 5
SR . B LY AR B | P ALAARR}
FREE A0 AP 2 g S L AE RS (/N2 FR i
B i A TT AR AR B TR T R A R
T, R A2 HE T AT R A B il A 7Y, iR
Ak 1 B A 22 Bl 0T 5 RS I /N 22 AR 2
IR 22 R AU M DX /N2 B 22 T o VTR
P22 XL TR A M lif A 22 X, fE /N TP AE I
BB R A, AN BRI A AR g R BRI 7
/NG BRI A I 38 8 i B KR, B i R
ZE DRI, A K g 3t DXRPAEL /N W R4
ZURE, N AR AR A ZF BAT B i bk . i 2

MERARERD: B

Wk B 1 :2024-12-31; f%E H 1 :2025-04-21,

HETH JURERLFHE B EAUHTR 4% H[CX(19)1001]; TLHA
HAF A3 H (BE2018350) 5 [ KB AL = b H AR R
i H (CARS-03-34) ,

EE N A2E(1971—), 5 Wi 0F90 01, NG NE G T

FF5Y . Email: xmyang@jaas.ac.cn,

XEHE1673-6486-20240128

MATTRE SR EURH 53K, S0ss ] S e B 4G
FY, 3w /N R I 2 RE N T ORE RO R
BEREAEIBETE T N 1999 45 TT4R 51 HE ki /N A2
BEUG , RRL (B DR it AR R EA T 40 A, IR SR/ )N
22 BRI R I FBT S R T AR, 2009 DU
FEPUEUR P HUR B /NE SR T 2 8 SO REAR
01, JRBE I ) SR 3R T 0726 SHACAR M SR A &R
T o B e AT R R, B P PR B P
REEWVERLNE B A T 884 155, F 2020 45
T VLI S R e (AR 2 45« 95 /7 22 20200008 ),
B TILIE R/ N SRS o ARSCA AR T %
AR T At . RREREE LR E R R AR, DL
BT R LR, R /N R N A
PERFMERLES L SR N R R

1 TEZE1SEBEED

2009 55, UBEFFRBEGLE/NE SR 752 8 5
SR ERA BRI T 0726 (M E /N Sk T R, Y £
TRECH 2 n = 42) FHACAR AT, T Y4B P AL
Fro F—F, $ieol B Ry E T 1e 8, Py Mk A, AR
Pevk & PO T IR G Rk € S R B
Yootk , L Z AP R V8 R kL AN TR
kR, Y ARG AR RN Fa 76 Fy BRI A 4k 4k
EPERR BT P O R BV 0 SR AR, A R
HATHRL , 2 E N E G, 2k R T 2012 A RkH%
FlRE b, B8 T o ARTEBUR T — 20k IR Mk 2
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FVRIRIERILFH8A T, o g5 o 6748 MR 745
BRI R, AR a1 5 5T A T-hE
FrH R, T 2013 AERKAE PN BURE R [ I A TR 9K
PEEE R RN IR RN B Rk
R ,2014 FRKHEA TR ER, EHAT
J-162, 2015—2016 HFEEHEA Tah Al LAt Se , 2016 45

BKUASL R A FR T 1 S WS R A R T
S BURTT A e R /N2 Tl A8 00, 2017—2019 4F
S8 WEm /N Az X8 , 2019—2020 475 i
il P A AU A, 2020 4F 12 T
HAE M EZ RS E, EE IR ILE 1,

2009 4EA TH 85 x T 0726

2009—2010 4FJ Fl, Rl

2010—2011 4E Flz AR FURE BV RS T R
2011—2012 4EJi ; VPR EORLEARR , BRRIBOR,

2012—2013 4EJ# Fl4 TEATIE, R 2R Bk e

2013—2014 4EJ# Fl MR, R VR Pk o B E
2014—2015 4£ i Flﬁ YER (EX AT 1-1627)

2015—2016 4E & Fl7 n b B

2016—2019 4 ngFm VLI RS /N A | XU (S T4 157)
2019—2020 4F-J Fl]I AP

2020 4= s R E ( ﬂ?l%%%:ﬁﬁﬁz% 20200008 )

1 TEE 1 SHEFTERE

2 TEE1SHERHE

21 KA

TEE LS HEE PRASM, EF M
208.6 d, HXT IRz 2 20( 21 kN ) 3t 1.8 d; 40
ST BRT SR R 87 em A2 AT, T AR 1
U R RRIE 15 7 BB, FERLAE T 5 B2
LS Ly O A R N LI ALY L G Y
444 J7A Mm?, FERIEL 37.8 ki / BR, TRLT & 44.0 g,
2.2 FPRLE B

ZEVT A /NG XA 2 AEHhAEI 2 , 748 3
1 53475 808 o/L, M & = (Tl 8,
T IR 15.2% , Y 1 il & it 30.8% , WK %K 68.8% , f2
JEIFA] 3.4 min, fe KHLAHPH J7 182 E.U., hififi i 1
44 em? FEEFEEL 69.4(3 1) Ar=ikEe 5 AR Af

KRS VLI = ZR YR IR RIGE , T 56542
1 S Z 0P E i 50.39 ny/g, i35 w10 BE
A A 205 AMRSTE R ICER Fe Zn .Co Cr.Cu,
Mn Ni (-3 5 543 518 78.44.24.64.0.39 .10.57
4.88.41.95.5.67 mg/kg, I = X5 BRI 22 20, 0
H Cu e SxHEIZE S BA g8 L (F 2),
23 HUmGE )M

ZVT AR /INE X SR 56 B 1 6 a8 A ——1T
INE LB BER ) R 58 B YL AR Bl
B A BT BT IR A BRI LRI b DX R
PN BHABFTE IS e, T 537 1 SR PR Em (2 4F
PIETR AN S, EE N 1.5.2.2;2 4 H
SR BRI RTETREr 51k 2.0.0), PSR,
R AR TR R L = RSO L TR I
PUHE 2 (£ 3),
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F1 TEZ1SMXBRMIZE 20 WRFRENER
PN T AE/ MEASE/ RS E/ WK FRERTR / RRRET / BifRmEE s R
AN
o (L) (TFH,%) % % min E.U. em®  F8M
T E 794 16.7 30.0 71.1 2.9 169 43 70.5
2017—2018
%7 20(CK) 799 14.4 31.0 56.5 4.0 224 50 46.0
T E 823 13.6 31.7 66.4 3.8 196 45 68.2
2018—2019
%3 20(CK) 810 13.1 294 534 26 235 49 51.7
i TEE1S 808 15.2 30.8 68.8 3.4 182 44 69.4
A %3 20(CK) 804 13.8 30.2 55.0 33 230 50 48.8
k2 FEF1EIMBRMGEE 0 WEFTENT RTERNER
o HER Na K Mg P Fe Zn Co Cr Cu Mn Ni AY
ZF* T = O B o A= 1 - o O B <o 1+ s O o 1+ Ao 1 5 1 5 Ty < 5
(pgfg)  (mgkg) (mghkg) (mgkg) (mgkg) (mgkg) (mgkg) (mghkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg)
TEE 1S 5039a 953a 305253a1032.74a 3112.70a 7844 a 24.64a 039a 1057a 488a 4195a 567a 00la
%7 20(CK) 14.06b 905a 29786la 99457a 2956.0la 77.73a 23.57a 036a 926a 3.86b 3344a 495a 005a
R R CE SRR A, RSB S AR F/NE TR R E R EA S E X (P<0.05),
FR3 TEZ1SMMBRMIZE 20 WAL EER
Ay 2R IRBEN g iy EME BEMREER AT R3S TR 2
FHHE B MR S HS R HR HS R
2017—2018
3 20(CK) MR MS HS R MR MS HR
FHHE B MR HS HS MS MR HS HR
2018—2019
%7 20(CK) MR MS HS S MS HS HR
TEE1S MR HS HS MS MR HS R
i Y
3 20(CK) MR MS HS S MS HS HR

T : (H)R 278 ()P0 MR R0 MS 7R HIg; (H)S 2m (RD/G

24 FEEEH

TEEE 1 BT 2014—2015 4B HE A K ]
PR 5 955.0 kg/hm?, X BE G A % 11(41
B /NAZ BT 4.7%, 2015—2016 4EBE SN £ S
PRI , 2R3 7 52 5 932.5 ke/hm?, HoXf R
WA 22 20 WGP 27% . 2016—2017 4R JE SN0
VLR UERE /N RT3 , 3% b A - 35 77 o
7 497.0 keg/hm?, Fb X B S R 22 20 397 1.3% .
2017—2019 ST I8 W r/INEZ KA T, 1%

s 2 AR BESE R PR 6 760.5 ke/hm?, o XT HE & A
¥ 20 W 3.7% . 2019—2020 4F FF 200 4= 7
IR, 6 AR A 2 e XS BE 3 P2 3% 0 FhOF 2 7 i
7 447.5 kg/hm?, X BB 47 & 20 19 3.9%
(F4). 2021—2023 4, JTHRZRM B L5 1A SR
WWAME T %2 1 5, 7 m s 7000 kg/hm?, DL E
BRI ERY], THEE 1 S BRI,
B B R I R R

R4 TEERNSTERA

AERE R AN -7 /(kg/hm?) B3 20 477 1%
2015—2016 T BN 2 R A 59325 2.7
2016—2017 TLHRAE WERE /INAE R i 7497.0 1.3
2017—2019 VLIRS HERE /N DX i 6 760.5 37
2019—2020 TEH B A IR 74475 3.9
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3 TEF1 SEEMERBEFERAES FEMIEELEE ., WEEERREAEER

TG | Sl EATL IR & XA, KL
A X R A 13 AT LS RIS RV . S
1) FEZARRIEBARBIE LT 4 A~
3.1 &R

TEE1SREMEMM, EEFE LR N
10 H 25 H—11 A 10 H , 7E 10 8] 7 48 1 748
BRST I, AR FEre,

3.2 AR MRS

TR | 5O SR, B P, WA
TE— o BRI Aty b 4 BN B b BT i . 24K
% 6 750 kg/hm?® DA b 077 i, — M 2K s EGA
420 J7 ~ 480 Ji A~ /hm?, FERIEL 36 ~ 40 K / FE, kL
Jitt 43 ~ 45 g, A EEAET DL 225 T RE /hm? 24
NEL, BA B 600 T~ 750 T3 Bk /hm?, i 0
1050 J7 ~ 1 200 Ji#k /hm?, 7EH I 7™ H SR 7% ) 1%
BT, EEHE YA
33 JEKiz%E

HRAE T 5822 1 5 RS, e IE b I 3 4% e e
FERE it G4 T 2R, AR R KOk, 3RS
B, — RS 6 750 ke/hm? DL F AR T4l
N 210 ~ 240 kg/hm? . P,05 75 kg/hm? K,0 150 kg/hm?,
NEAs iz 55 2Qda 3 v AR A AT A o5 70% (3515 22
B 30%. H[E1VA RECE, B 1k B 7 IS5
3.4 HREER

16 H Y0 T 5 C iy &R s R F #1710
SRR AR FH [R] 2 B ST e FHBR B 4K 1 B
BB , T AL BB TG AR L ORI AR .
IINAZ BCA AT 24%BERK THERE 6 kg/hm?® X 7K 450 ~
750 kg/hm?® W25 BIiG o /N22 FUBY R AR , AT ] 20%
[ 300 ~ 450 g/hm? 5% i 5 BE 375 ml/hm? XF 7K
450 ~ 750 ke/hm? W55 836 . /N AR 6, AT
SRAZ452 1050 ~ 1 200 mL/hm? B G « I EE 750 ~
900 mL/hm? X 7K 450 ~ 600 ke/hm? M55 25 B 16 7% 25975
1~2K.

4 NEERE

HONEE ST R KNS PR R s
W5 RARBUAA LT, LA S8R BESE Z R0 AR
AU, BN IR T e i 2
b, PR /N2 i Al B & -5 7 AR T, %o T

SCo AHBCTR LY IR GRS 1y, TR 22 X
RA/NE R RS IRAR A 2 PR BRI (/N b
JRORRS (B Bk, 308 2o o 5 1) i A i A B, b At
REELAS , 5 SR GTARELIG R (/N BB ] |
Al A T AR BT . TR 1 S HAFT
SIS SR P TN AR A IS YN LA D
RGN, —J7 Al LU T e A5 75 5,
XA ARl ol , T8 F Fh—Fh
RNyl e i A R AL A 5 55—
JITn, AT 52 15 2R A i 2 s 7 A e
T ARCH BIE R, IR R 2P /N
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Breeding and Characteristics of New Wheat Variety Ningzimai No. 1
with Purple Grain

YANG Xueming, YAO Jinbao, ZHOU Miaoping
(Institute of Food Crops, Jiangsu Academy of Agricultural Sciences / Jiangsu Provincial Key Laboratory of Agrobiology,
Nanjing 210014, China)

Abstract: Ningzimai No.1 is a hard purple-grained spring wheat variety developed by Institute of Food Crops, Jiangsu Academy of
Agricultural Sciences using the pedigree breeding method. Ningzimai No.1 was derived from the cross of Ningmai No.8/Ning 0726,
and the maternal parent Ning 0726 is a purple-grained wheat germplasm. It was approved by Jiangsu Crop Variety Approval
Committee in 2020 and is the first approved colour-grained wheat variety in Jiangsu Province, suitable for planting in the southern
wheat region of Huai River. Ningzimai No. 1 is middle to early maturing, and rich in anthocyanins and essential trace mineral elements
for the human body. It’s yield exceeded 6 750 kg/hm? in regional test and production trial of Jiangsu Province, with 4.4 million spikes
per hectare, 37.8 grains per spike, and 44.0 g of 1 000-grain weight. Ningzimai No.1 is moderately resistant to Fusarium head blight
and stripe rust, moderately susceptible to yellow mosaic virus, and resistant to pre-harvest sprouting.

Key Words: Ningzimai No.1; Colored wheat; Anthocyanins; Fusarium head blight; Pre-harvest sprouting
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