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Detection Methods and Preventive Measures for Major
Pollutants in Wheat

WANG Huifang*, LIU Jun’, QU Bei? JIAN Juntao®, ZHANG Jinxia“, LI Jinfeng*, WANG Shimiao*
(1. Jiaozuo Academy of Agriculture and Forestry Sciences, Jiaozuo 454000, China; 2. Jiaozuo Product Quality Inspection and Testing
Center, Jiaozuo 454000, China; 3. Nanyang Academy of Agricultural Sciences, Nanyang 473000, China; 4. Xinxiang Academy of
Agricultural Sciences, Xinxiang 453000, China)

Abstract: Wheat, as the main staple food in China, is affected by various factors during its growth, development, later storage and
processing. Pesticide residues, heavy metals, and fungal toxins, as the main pollutants in wheat, pose significant risks to wheat quality
and have become the main limiting factors for the healthy development of the wheat industry. In order to reduce the impact of
pollutants on wheat quality, the author outlined the detection methods for the main pollutants in wheat and analyzed the causes of the
main pollutants in wheat. Comprehensive preventive measures were proposed, including variety selection, seed coating, use of large
and medium-sized efficient pesticides, selection of appropriate processing methods, and improvement of storage conditions, in order to
provide reference for the prevention of major pollutants in wheat.

Key Words: Wheat; Pollutant; Detection; Prevention
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AbF PR fem Rk 226 fem TN fem 224 FARRN TR Jom?
I 255.12b 19.0 a 3.15a 98.74 a 1572 a 6290.3 b
CO, KB 270.02 a 19.0 a 3.19a 88.50 b 1578 a 66198 a
AR /% 5.84 0 1.27 -10.37 0.38 5.24
WV AR/ NS R R R Z S BA S48 L (P<0.05), N[,
70 — B WLV B CO, /KA TR Ik
60 |-
50 -
moo40 -
a
<
5 30
20
10 |
0 = o = kA 2 A
07-05 07-12 07-19 07-26 08-02 08-09
BE(H - B)

B 1 BETEEEX SPAD EzxEEL
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2.3 Jiits CO, AR WO B T VE FORFEAStR 1
A

MF 4 ATLIE T CO, KIE AL FS /Y &
RATREL B 2 = T RUHEE , H 5% B
A K 16.36% .8.26% , FAKFEA TBOANFEHLIA
FITREAR, A3 AR 1.53% . 1.31%, B AREG 124
S, B CO, /KIS FORTEI AR R I
FIE AT
2.4 it COL KT RO IR T VE FOK 7™ 1 B h 1
PSR A

F 5 Al AL, T CO, 7K I AL PR S i flkr
BB R AT B R R R, A K
14.58% \1.30% 21.94% , E 05 i A3 I FARR , FAR

0.83% U AR BG4 X, Ui FE T it CO, /KB TR
(AL, AT AR 8 4 o R oK 5O 7 i
2.5 Tt CO, 7KV RO IR T T TE K b i 5 i
BT R i ROK B SRR I R AR
TER I FORFPRL P B E S, o G4y
TR AT FK s B 2 F K kU,
FAHE LR & A, B R E TR E. W3R
6 FLIFE Y, it CO, AKIERAL G i T KRB %
J 0 Jo e A3 S IR SR A A B B, A B
8.85% .27.78% , i i CO, KIFWA FIT EAKEA
EANEHT TR ZI AL, AT LABGE: £ KRR PSR
I E RN, VER T i AR FE I T B A
VBTG CO, KB VER TE A e E T

F4 BETHEERRBE CO, KR REKEMERRI

Qb B EATEC/ (A7 188 AR/ CR 1 47) T4 Jem FK /mm TR fem
BRI 1828 a 31.48b 19.38 b 53.35a 237a
CO, /KW 18.00 a 36.63 a 20.98 a 52.65a 238 a
HAWE 1% -1.53 16.36 8.26 -1.31 0.42

R5 RTHEEKREECO KBRERTERMEEFRA

Qb p TR /Chz / ) FEEC /(TTA Thm?) BRI /g Sl 8 /(kg/hm?)

RV R 575.45b 9.98 a 33.66 a 16524.0 b

CO, /KB 659.34 a 10.11 a 33.38a 20149.5a

AR /% 14.58 1.30 -0.83 21.94

R 6 HHE CO, /KA E N HEEXIFHNEF AT
L HABTTE T/ (g/ke) Re s e o4 /(elke ) TEN A/ (g/ke)

W HLVE R 75.7b 18.0b 696.0 a
CO, KW 82.4 a 23.0a 710.0 a
A /% 8.85 27.78 2.01

3 itk

31 e

CO, ZEYCEVERM R, R E BE5Y
AR R AR R R B FE CO VR TR 45 F T,
FA) 18 6 2K 7™ PR 11 7 A o R DR B 4 A [
JEE T, DB R CO, AT FOR = R i, [
1 SN ek v/ S| AN S 1B i i8R 5 NN E I 2 KN
T ARUE R KRB R R, ARSI R Tt CO,
TR AT LI FOKRAE B HRAR 7 i B 1) —

A ZEAE T (B TR 26 PE AN ), H R R AR
FERAE CO, R TR A E TR EA—2 £
WFFE R, KR CO R THR Z5AF T AEAE IR
FPRL AR . AR CO, WREE T LSRR
NG G5 G A (7 T A A I RSO =£1 N
T R SR IE N T A G X 1 AR
VEMIRE IR A R R T, AT ORISR0
FERRS, KA A SRR CO, T R
B, PR R R B CO, XA e R i S A
I, 75 255 SR AR IR I A2, HK, A
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I SOR BT 88 A ] XA TS, b B T 2
SRR, A RE A5 B e [ £ A DX o T ok
A KR i i R SR AR
32 4

A % AN [ A 7 IR . CO, /KPR Y
KA MR 7 K AN E S o B, AR LR
EEEHE AN EF I I COy KRR
MU BEREAS 46 e B N IR E SRR bR, (A
HRHT 7 d, fedER2G FORRIRR R ZEHL 2T
JIr s, BEAL = B AR, BEWTTR I CO, /KIS AT LA
PEAERA A, RIS s AE AR DT IR BE Ty 5 7 i S
PR (AR gl RS REORLEI ) 38 A A A7 B At 2k
VERT, K7 it AREARPEARAR I, 7] — ol []— 2%
JEAT RO 22 AR, 7 BB, TR K
([N R BN AN AN i TR | Y i T SR
Tt CO, 7K BUR TR BRI IR R B o HLRE Bk
4, HATRE P s FORKPRLER 15T IR & A
HLHE LA AT B w30, B IR At CO, KV AT A1 T
FORAFRLER SRR (R I AL, Al A ok
FERLER F1JSOMUIR T 7 dh I o

S K

(1] e, e 2, R 2, 558 0 5 RUNE RS S PPl X R oK

(Zea mays L)BEIAIGA AL BRFEAR A2 0[], A2 7524402,2008,
28(2):661-668.

2] B4k SRR LA R AR K R e
A= )], A A IR 22 H,2011,20(6):1037-1041
[31 4% K3 kT8, Tk B, 45 AR it - 38R 5 el R A5

B Rl 54K ,2019,39(24):108-111.

[418K 0 BB X B T2 5. Tl — AR U T ARAE Y
37 R B CIRHEBRAR]. IR 5 153.2017.35(4):1-4.

[5] ALBERTON O,KUYPER T W, SUMMERBELL R C. Dark
septate root endophytic fungi increase growth of Scots pine
seedlings under elevated CO, through enhanced nitrogen use
efficiency|J]. Plant and Soil,2010,328(1):459-470.

(6] MRt A R AR S B T A
A 1R G AT R AL R AR AR ,2013,36(2):
83-90.

(719N B R A 52,588, CO, e FH st okt Fok
HERERPE S IRT]. EOKRFF#,2009,17(2):81-85.

[8] ¥ AT, B A — IV A /K B 2022227446675 [P}
2022-10-16.

[9] CONG Y X,ZHAO M,DONG Z Q.et al. The plant growth
regulation effects of ethylene—gibberellins mixture on dry
matter accumulation and chemical regulation of stem shapes
of maize in Northeast Chinal[J]. Maize Science,2009,17(5):85-
89.

[10] ¥ fl. S ALRRAR XA AP A K B ORI Al
Bl 5% £5,2017(3):16-17.

Effect of CO, Aqueous Solution on Agronomic Traits and Grain
Nutritional Quality of Maize Under Mulched Drip Irrigation

HAN Pin, WANG Shengyi, WANG Xiaojuan, BAO Fangjun, XUE Jinling, YANG Jiakang
[Xinjiang Tianye (Group) Co., Ltd., Shihezi 832000, China]

Abstract: In this experiment, MC670 was used as the variety material, and the effects of CO, solution on agronomic traits, yield and
grain nutritional quality of maize at different growth stages were studied through the key technology of CO, solution device under the
conditions of mulched drip irrigation. The results showed that during the whole growing period, compared with conventional irrigation,
CO, aqueous solution could shorten the growth process of maize under mulched drip irrigation, advance the growth period by 7 d, and
promote early maturing. The plant height, stem diameter and SPAD value of maize were increased, which promoted the growth of
maize plant. The yield, row grain number and panicle length increased by 21.94%, 16.36%, 8.26%, respectively, indicating that CO,
aqueous solution had a significant effect on increasing yield. Compared with conventional irrigation, the contents of protein and fat in
corn grains increased by 8.85% and 27.78%, respectively, indicating that CO, dripping was conducive to the accumulation of protein
and fat in corn grains, and could improve the yield and nutritional quality of corn grains.

Key Words: Rice; Drip irrigation under mulch film; Growth characteristics; Yield; Quality
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AP NI, A SR A R R bR AT EUR A L EEJ/O L) KA 5 JERH24,2024,41(4):18-23. hutpsi//doi.org/10.
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7 2¢ T AT R b N R S

SIS Mt v, R L eKaE g Y BRI 2 A ORI 2 akEEE 2, 30 16 2 Aot 2 S 2 XA A
(1. ELE KRR SH AR R, LAt 100193 ;2. AT TR BEAFFE AT, N5l 1T 028015;
3. BRI B AR HL, NS EE AR 028200)

FEE O SRR L MR R S, R FVEY) LIS F AR A IE RSB ik, FPR T 3552 LA AU - 8 b7
5IE EOMERE AT 25 AR SR AL AR X i 5 A A R U R y = 10352 Inx+58.085, HIEA RS 1—7
BAGFRKIR A >58.>22~58,>85~22.>3.5~85,>12~3.5,>0.5~12,<0.5mgkg, Y4HFETF B 1—7 % W
HEFIFHR 15% ~ 35% . BHArr=He 0.90 ~ 3.75 vhm?® B, 85 1—7 %% H 3 A0E Bt 4090 0.4 ~ 38.8 ~ 75,12 ~ 113,15 ~ 150,
19 ~ 188,23 ~ 225 kg/hm?; BENEFI FIZR 35% 30% .25% 20% . 15% 138 L i 2 3 R R 9 0 ~ 96,0 ~ 1130 ~ 135.0 ~ 1690 ~
225 kg/hm?; HAR 5 0.90,1.50,2.25.3.00.,3.75 t/hm? (W35 ECHHE S0 2008 0 ~ 54.0 ~ 90,0 ~ 135.0 ~ 180.,0 ~ 225 kg/hm?,

KA TP FRAZ I N A S s BRI RR ; it T
FE 43S :S153.6;8517

FRFF IR T E A E B B R IR AR,
FE NEGERESE 2 ARG R, FRE TR A
FL60 AT7 hm?, ;=g 50 Ti 4% t (R THRE Wi, (i
RS 21, BB R4 m™ WL SRR AT R
SE G REET R IERE . AR A, MELL ST SR A A e
H A 5 it IS 3 &, AN{UE RS A | I8 S B AR IR 22 7™
BRI, O H R R R AR A S
NG TS Y ST AT B A . R, Bl
e A AL e+ E

o VA — b 220 3R A - AR
TG IE Z B BN R B A 1 457 oy 2 i

SRR E R R 4 FPRA ke, Rk
B4 PRERCT PG s R U6 FH (R, P& L O il
SR B AN A A R LU o, RERT 2R, LT
FEANRFIAE ) bk AR TLAE S — YR ge e, 3%
A3 VAl - b D) 220k UL S R B, AR
BT , 25 5 BRAFE , U5 T H R0, nT 58 5k B ; e st
EREAR SN, eRE AR AL, RS2 B[] R 2 8] A 2501w
DABRE , 5 K HA S o 8 AR, 52

ek H 1 :2024-05-20; 1 [1] H 1 :2024-08-06.,
HAWH FEIAAL AR BRI H (CARS-34)
VEF TR SRR (2002— ) , Zr, 3 SN FRHCEE R E S -+ it HE A
%Y. Email: binglin.guo@foxmail.com,
I AEEE AN (1965—), 5 L, BB , RN B
FWED KRB Y . Email: sunhongren@cau.edu.cn,

SCERAREAD: A

XEHS 1673-6486-20240051

iy — IR IE R BRI SR 1 e e,
RIS AT BT 8 T SRR E R BN AL
RN RN L 2R R 5 5 A R 4 & i
PR DG AR L, N R IR - IR S
KOE REE T B R ROE RERYT, 1357
A3 BRAE AR L 5 R 25 ()38 VS K, B ] 444
PR B D), RS AT, BRI — 200 37 9 R
Ayt S5 FE 9 g A 0 e S 1 9 T A
WEDT 05 5 Bl s SR R IE ST AR Y 37 43 g
PRIEFEMEIE RGN TR K, WERAREMA
J1 W A A,

Wi 3 35 1 R AE W) L 355 43 =F SR bR 4 i
MR GEWFSE 05 0 0 80 4F, L% & N LA
XS FVEYIEE ST T 4 A 1 L35 4 F BLAS bR T
TR RGN, TR EEY) L3557 45 F BE bR iRt AR
REWIEART 20 HH4D 80 AEARE- (HET X FE (B
FE M A DLARGE , DL Z 3R IR I it AT 2 A5 8K
ToHarIK . AR RPNt T BA T 2013 4E4)
BT LA TR A — b ) 22 a2 3
T4y F AR R 7 7R RO o 4 Ak
U AR £ 3857 43 2 SIS bR R AR R ST
U R S A S IR T ISR A
PRI 22 /IME DI R85 B2 A AIG | 75 B K Y 4
TR RN R FHAR AR R
ST B, SR FHZB %, PN A BA RGP A
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TR CHRE PR AR VB T ORE HR
e MR Z2 A 14 1 3R 0~ B b A it
NERGE . R0k BT YE R =5 R, L
PR PRE L RGEWTTEZ BT . T ST
e [ 57 22 M - HE At R 58, SR AN AT A B
(R IT IR T R SR A A R B
AITE B R T IE

1 #M#ERE

K F OIS E A Ak ey R E IR
BB AR X 7 1 S H A S R R, B
RAGEANTT « D8R E G BT AR X SR 42 1
4 [ A b AR BT R 6 14 A 56 STk 5
2)H Uit il b FE 7 Sl AR A N - AT A
SRR 3) R A (1) 15855 2 Bl Ak B AR o
PR 5 4) BT A AR T e 5 SR B A AR X
FEa MR . IR AR O R R TR " 9 52232
it Bt SR T, R RS R R IRE AN
AR T /MEY R A SR RIS . -8R0
FEFEAREAEAL R GRS 55 R &, 1 HAA R
TR = RAEY 5 0 KA T A R 7 s A48 A
SRS, R MR B S5 0 LA

R_p:Y.p% Ypo (1)
R BB AL BEAR XS 5 Yo B Y 4300 hy il
Bl A 3 7 g A Bl b B

P I T T R SR e b
AR HT MR G B Y
BRR AL BEARX P R R 10% A0 5E 100941 M
5 = B GR  tI 2R Ak B R T BRI R
ZFHFEER S A A N — 2 R F R
1) 3 L Bt T e e I . e T e
JEAN [R) = RG] 1 S it A PR v AR DA — 5
SRS B W R A RN S AT LS ; Y
SR e RGN I A RAR AR S B R
J7 A T BG5S A 2R A B X ) R 2K
fBL, 41 100% .90% 80% , 1% A T2z Sl Ak $HAH %) 7=
5 A R S U AR RN R S B g )
JIEXoT I ) - S A AR R o

R IR V-l — b 71 2208008 A 5K e,
TR IRFTE BRI A s DR E 2N
I AR 1“2 A TR 7 i R Al 5 R

Iy EEFE R R BEES RO O AR A
FEI (13055 114 57 S0, S5 BAN ] == R g 1) - 49835 Bt A
N EETE

Fr=Y xP,x(1-Rp)+ Eps (2)
K Fp Y P R B Ep 43 iR FF A TE Ot it
H bR i B 28 % 77 il 2% W AC o L S Ak 3 A
xif 7 i AR R R R

F AR A iRl e ] 38 46 X6 55 232 7 o 5 i)
B Qg mdth X 35 55 57 KO- B e 5 e
FHFE . AR TR [ IR 22 YA i AR = S Bk o0, e
54 H AR =&, 458 0.90,1.50.2.25.3.00,
3.75 t/hm?, 7K AR BRSO RERLR] R A TR A
i), QAR AT it AR R SR /D, B AR %
—MRTE 15% LT s T + A — bR A
W25, Tt B AR 19 22, Bl ME R 0] &35 50% L
b MRIETR EFEE KB BRI, B E 5 DRI
FIFHZ, 23 W8 15% .20% 25% 30%F1 35%. LASC
BRI G A T HREZERGHIE LXK
WL, W R E IR R AT R R R
(P,0s) A 15 kefte 5 5752 Bbnr=mmi R llics (H
P i BN 28 U 7 B i R 2 ) KRk
13.50.22.50.33.75 ,45.00.56.25 kg/hm?,

2 HBR55H

2.1 FEFEL I A o SR s

AR TR TF R AT G 2R 1 T HFE A2 it ik
IO SCHR B 27 FSR HidR 1981—1990 4 1 5527,
1991—2000 4F 3 j5 29 2001—2010 4 3 & 232
2011—2020 4F 17 553 2021—2023 4F 3 f5 1052,
)i 3 24 %[24,27—43,45,48—52], SRR 2 %[44,46], itk 57
WIS 1Y FRIESE S I RS AY 10 A A
20 AR THEELTIIX 20 A iR Ak 3t 2k i A
14 ~ 225 kg/hm?,
2.2 FR[EFEAZ Gl A FHAR XS 7 S A R o
e dEIER ¥

X (3)FE 1 Fs , FE22 W A FRA G 5 5
AR R A B R T RRR E TR KA

y =10.352 Inx+58.085(r=0.640 9,n =45,P <
0.01), (3)
Aoy b Bl A BRAH X PR (38.79% ~ 94.79% ) ;
x N AR TR (1.3 ~ 25.8 mg/kg) .
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100
L ]
. .t ) I
e o B _.T PR -
* * P 7
80 e .7 L . . .
S e -
g 70 A
£ .
T 6 * .
E L ]
S 7=10.352 Inx+58.085
) : R=0.410 7
30
0 5 10 s . . .

LA R /(mg/kg)
1 REFZRBELEENTE5 T EEABRESHEEFXR

2.3 FEFEL AT

T [ FRAZ B A FRAR X 7 & 10% .20% 30% .
40% .50% 60% . 70% 80% 90% 95% FI 100% FIr %}
N7 F) - A A5OR BT E 4 BUHR YR A 0.01.,0.03.,0.07
0.17.0.46.1.20.3.20.8.30,21.80,35.40,57.30 mg/kg.
1 MIE Y B SMESR S TR R E IR LA
B BRAE R
2.4 FRIFEFEAE B

2 WREFFEE HHE#EE . Hin™ 5 0.90 ~

3.75 t/hm® BEIEFI 2R 15% ~ 35% , 4354 30 3= B
G 1—7 ek, 55 1—7 S 3 E BUMERE 43 1)
7 0.4 ~38.8 ~75.12 ~113.15 ~150.19 ~ 188,
23 ~ 225 kg/hm?; BEAEFIFH 2 35% .30% .25% .20%
1 159 1138 Bl 8 kY LR IR 0 ~ 96,0 ~ 113,
0 ~135.0 ~169.0 ~225 ke/hm?;  H 7 77 f 0.90.
1.50.2.25.3.00,3.75 t/hm® )38 ‘it 5 2 Y0 143 1) 0
0~54.0~90.0~135.0~ 180.0 ~ 225 kg/hm’,

®1 HEFZTEAUEIFERIER

HR] 1 G R R /%) 7(<50)  6(>50~60) 5(>60~70)

4(>70~80) 3(>80~90) 2(>90~100) 1(>100)

[ S——
T S/ <0.5 >0.5~1.2
(mg/kg)

>12~35

>35~85 >85~220 >22.0~58.0 >58.0

i R MR o

*®2 HEFZATHERTEMRAFARER TARERES BN EREEHE

ELTe S HERE R (P,05)/(ke/hm?)
(t/hm?) 5T H 6% 5% 54 9 34 52 % 1%
35 23 19 15 12 8 4 0
30 27 23 18 14 9 5 0
0.90 25 32 27 22 16 11 6 0
20 41 34 27 20 14 7 0
15 54 45 36 27 18 9 0
35 39 32 26 19 13 7 0
30 45 38 30 23 15 8 0
1.50 25 54 45 36 27 18 9 0
20 68 56 45 34 23 11 0
15 90 75 60 45 30 15 0

T



KREGHLERF 2024 4E 41 E a4l
(%4£)
Hbr e / Tt (P,05)/(ke/hm?)
BENCAI =R /%
(t/hm?) 557 %% 556 4% 559 54 5345 2% 514
35 58 48 39 29 19 10 0
30 68 56 45 34 23 11 0
2.25 25 81 68 54 41 27 14 0
20 101 84 68 51 34 17 0
15 135 113 90 68 45 23 0
35 77 64 51 39 26 13 0
30 90 75 60 45 30 15 0
3.00 25 108 90 72 54 36 18 0
20 135 113 90 68 45 23 0
15 180 150 120 90 60 30 0
35 9 80 64 48 32 16 0
30 113 94 75 56 38 19 0
375 25 135 113 90 68 45 23 0
20 169 141 113 84 56 28 0
15 225 188 150 113 75 38 0
3 itig O T RN . WARFIWAE , 13T

3.1 SCHERIE BRI R AR

K WL I B AL T T R R Ak
AR i 5 R A B A ER R A, B )
R AT A T SR R B BB o SRRFE XS
SRR 0 A A T R R G W 5E R AT R A 2
RS AR AR SCRRIES T3 RN A3 9%, REAS B
5 B R4, I R R A 9 O vk ——n 7
AU , B SCER— R A AR AR T [ )3 43 By
B, S 2t 7™ i 2 A AR A 508, R T [l U
EFEAR G I KA
3.2 A REEA R

+ B8R 4y F R R IE AR A Bray® I3 [E A 4
BRI E S VR R A T X 7 i
353 o A R R FEACEEL R 20 A4
DL b o WRORFNE R E FEAL R AT 8 A, A
WS AS B1H 5 R REAE G 45, W R AR EL
SKBASRAR 2 Bl g B, DR e B0l
KT R A B A B 0 SR 2 IR A 5T
3.3 [EIHJ A G R AP E R 3L

FHOC R BT E RECH R, T 7 R e 26 .
FH ]I AS AT 4 (R R 3 2 3 A G RN e &

518 W il 28 Ak B X 7 [ U 5 R A A G R B
8 =0.2, SR E H A 0.25 ~ 0.70, PeiE R AE
0.5 LT, AHIFSE B4 [ml I J7 R A OC R ECh
0.640 9,378 ZE0CN 0.410 7, AR 7 HACHRAR
34 FREFEE A0 AR

T E = R AR e Zg g o022 T Lo i
ST AR ARV A Sl b FRAE T i 909 BT T
N A BRI A 12 ~ 35 me/kg, ARSI
WFFELE RN 22 me/kg, AbTFH IR, BN T .
3.5 FREFEALE Eo

AHEFE 5| 5722 T B 50 i i il 1o 14 ~
225 kg/hm**72 AR, 2 BAR ™ i1 0.90 ~
3.75 thm® BEAE R 15% ~ 35%0F, 55 1—7 2+
) YE B ) 0.4 ~ 38.8 ~75.12 ~ 113,
15 ~ 150,19 ~ 188,23 ~ 225 kg/hm?. ASHFFE 45 5+ 43
£2/ 3l WAN VA2 & o2l U K i 1 £00) Y =

T [ 55 22 B A FRAR X = S A A R
BB B 7 AR R -y = 10.352 Inx+58.085., Fk
[ 5552 T3 B A 1—T7 BABFRUKUCH > 58.0.
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>22.0~58.0,>85~220,>35~85,>12~35,

>0.5 ~1.2, <0.5 mgke, %4 Hbr/™ & 0.90 ~
3.75 t/hm?> BEAE R 15% ~ 35% 34 300w ik
G 1—7 SR, 55 1—7 9% -3 003 Bt 40 )
0.4 ~38.8 ~75.12 ~113.15 ~150.19 ~ 188,
23 ~ 225 ke/hm?; BENEF R 35% 30% .25% .20%
1 159 1) 33 “BL il i 2 3 [ I 0 ~ 96,0 ~ 113,
0 ~135.0 ~169.0 ~225 ke/hm?;  H b5 7 5 0.90.,
1.50.2.25.3.00.3.75 t/hm? F4 15 ‘it i 2 9 Bl 43 1) o0
0~54.0~90.0~135.0~180.0 ~ 225 kg/hm?,
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Abundance-deficiency Index of Soil Available Phosphorus and Modeling of
Appropriate Phosphorus Fertilizer Application Rates for Buckwheat in China

GUO Binglin!, SUN Hongren', WANG Xianguo', ZHANG Yunlong', WANG Zhenguo? Baiyilatu?,
ZHANG Guihua? WEN Feng?, JIN Xiaoguang?, BAO Xuelian? LIU Weichun?
(1. College of Grassland Science and Technology, China Agricultural University, Beijing 100193, China; 2. Tongliao Agricultural and
Animal Husbandry Science Research Institute, Tongliao 028015, China; 3. Hure Banner Agricultural Technology Promotion Center,
Hure 028200, China)

Abstract: In order to established a recommended P application system based on soil testing in China, a new study method for crop fertilizer
recommendation based on abundance-deficiency index (ADI) of soil nutrients was used to study the ADI of soil available P (SAP) and
appropriate P application rates (APAR) for buckwheat in China. The results showed that the concentration of SAP and the relative yield of
buckwheat without P fertilizer treatment in China was y= 10.352 Inx+58.085. The ADI of SAP for buckwheat in China for the 1st to 7th level
were > 58, >22~58, >85~22, >35~85, >1.2~3.5, >0.5~1.2 and < 0.5 mg/kg, respectively. When the target yield (TY) of
buckwheat was 0.9~3.75 t/hm?, the P fertilizer use efficiency (PFUE) was 15%~35%, and the SAP abundance-deficiency level (ADL) was
from 1st to 7th, the APAR for ADL from 1st to 7th were 0, 4~38, 8~75, 12~113, 15~150, 19~188 and 23~225 kg/hm, respectively. The
APAR for PFUE of 35%, 30%, 25%, 20% and 15% were 0~96, 0~113, 0~135, 0~169 and 0~225 kg/hm?, respectively. The APAR for TY of
0.90, 1.50, 2.25, 3.00 and 3.75 t/hm?* were 0~54, 0~90, 0~135, 0~180 and 0~225 kg/hm?, respectively.

Key Words: China; Buckwheat; Soil testing and fertilizer recommendation; Available phosphorus; Abundance-deficiency index;
Fertilizer application rate
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(CK), R ATEME &R 18 kg/667 m? 2544, bbA 5 FhE (45) BE it FA X RERE 9108 7= KK A5 5 . 25 53, “f " 2%
FBIRIE A B RIBIRIC DU G R IR NE it FH RCR BT, R 9108 7743 J1l ik 680.73,674.89 .663.65 kg/667 m?, 1t CK
ARG E 17.10%.16.09% .14.16%, H CK 4 HI3%1k 148.17.120.33.92.71 IT /667 m?,
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RIERRMT D o T AR 28 (325 BB AE /K R
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YEB A At = (1983— ), Lo Bk, SR 20, = ENFAG A 5
FEEARMET WY Email: 271570347@qq.com,
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F1AREE: “DUR BB BIR AL (N (P05 K0 JF i 405
351K 30% 6% 12%) ; F2 Kb “SH A" ZRABIR
HE (N P,0s. K0 ST 8003 9K 33% 5% 12% ) ;
F3 A0 B “fERTE B BIRIL (N (P05 K0 JFiE 5k
3N 26% 12% 16% ) ; F4 ZhHEL . R 43 “ S T BE " 2%
BBIRIE(N P05 K0 53805510 18% .10%
12%); F5 Ab3 030 " BB (N P05 K0 JiT 5t
AYE R 25% 10% 16% ) ; BE R IR Z (N &=
ITER 46.4% ), BENE R it BEEREG (P05 JiT i 434K
12.5%) , #IE R AL (K0 Bt 4340 57% ), 341
TR AR RE B 03 A B2 w4

P A B RE 9108, Hi47 VLRI A BR A H
Pept o ame A T S AR A S
(119°26' 51" E.32°56' 37"N), +3EEMNEE+ A
BLBT & i (Tt 40 50, T [F))36.3 ke, & A & &t
2.0 g/kg, B S B 8.0 me/kg, SR & 158.1 m/ke,
R/ N WD) 5 EHE T (8 o A R ML
RALF R, 2023 45 J1 25 HIEA .6 H 13 HALEN
URHENERE AR, Bl 20 d, ARAFHIAS AT 30 em FRIE
12 em, #3F 585 R 1.85 F17X /667 m?, B/ 4 1,14
FEARH 7.4 TTHE 1667 m?,
1.2 it

IR RN R FEHLIX 53, 1% 6 MAb 3R, 4%
A FEAEAE P AC e W6 2, 3 B 26 & 18 ke/667 m?,
P,05 7.2 kg/667 m* KCl 14.8 kg/667 m*, KeEEAL AR
(e o 7 0 3, B IR AR | BERE Y 5 R
5050 FEEERARN 1 diEA, 2BEE TR
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HE(P,05) B E (K0 ) 3 3 JE F 4 A8 A E (REAE , £
4 M)A . W 3 IRER XA 3 333 m?,
A8 AKX, NXPUSEBEA BRI T, BN Z [8]

SR 40 em LI FHEBRREIRALE , LIS/ NX 2
] AEAL A AR EL R o BEAE SR PN Bt AE 7 A
IBAEARE IR S SRR S o, BERR B -

&1 AEEHEER

Ab 3 sl L p i FOHB 1% N P05 K0 44K TR
CK AR Han 45 15%.15% .15% T AR B A B2 ]
F1 U ZRIE 48 30% 6% .12% TLIRDURAO B AT R W
F2 it ZREIL 50 33% .5% .12% VLIRS BEOET R LR TR ARAT FR 2
F3 e} RN 54 26%.12% .16% FERTACEHGE ) A PR H]
F4 HARGIREE  ZRIE 40 18%.10% .12% VLI A AL HE A A BR 2 )
F5 DL FEREAE 51 25% 10% 16% RO L T AR PR F
*F2 EZNBEMERE
FHHE /(kg/667 m?)
AbEE
()R e WA e PRZ

CK 0 48.0 0 12.6 235

F1 60.0 0 28.8 12.6 0

F2 54.5 0 35.8 13.8 0

3 60.0 0 0 8.6 5.2

F4 72.0 0 0 10.3 11.0

F5 72.0 0 0 5.4 0

1.3 RHEH 1.5 MESH &N

PUR I KRS RIS RR, 3 BEI ORIk 2 7
ARG BEIm S AR 1 A ZEBERGR B T
FEEL) 80%HET , FF A HE K H , 4 24 s 41T &
PRI R , T 5 WK 5 ~ 7 d KiK.
1.4 HERR

2 DX A X b R TR A 7 S — St R
Biive o BEARHT 1 JRITERR FLH) T 2% 100 mL/667 m?
B85, 2023 457 A 22 H Bl 249% Wk i i
40 mL/667 m*+40% — IR 50 o/667 m*+16% H 4 - Efi
HUE, 20 g/667 m*+25%WE I 20 o/667 m* B if 8 A
g R L PIAE " R % T A I 309% K H
IERIE 30 ¢/667 m*+20% FEJE % 100 ¢/667 m*+57%
WEHIZE 5 ¢/667 m* iAo FEHG e

151 ZEEESE. BN KRRIER 2 SIS, B
i 10 7OE B SRR 7 d &8 1IR3
JakE 10d A& 1K,

152 FEEE o IR AT BN 50 78 TR
FEH, B 5 R A AR AR B 45 92%, L1000 K
SCRREAR (RO R, BE 3 Wk TR,
MRS HS = i, B & /N X HIE 50 7, i
7 2R AR B R A S b e

2 HBRE5HH

2.1 () BHEXFIRE 9108 ZEBESh A IR
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S (455 BB Sh RO T, X 25 B8 5 745 5 it R[] o
BT I 2R 0 L FLOAb PR R EE R N £
ik 37.57 Ji Kk 1667 m?, H ¥k N F2 4b R, 3k
36.48 1 ¥k /667 m*>, CK By & W B f b AL N
34.27 JiHR 1667 m?, A FIAR 2 ) 2L BE AR 48 8
RI N2 (OB IR T CKo B F3 b3
Bl £, ik 26.52 T3 R /667 m?, F 2K HE R R 1
151,15 74.75% LR R AT B RAE SRR T, 5
BRIERE SR EFR A, REA SR MK 2L BE Al AR
D TR B R A
2.2 ZR(HE)BNEXS R RE 9108 7 & By 5 )

t# 4 T LUE AR TRIZE (35) BRAE X R A 9108
PR RN 5 AN (1) RRIE AL B = 357
T CK, HIRTE 0.73% ~ 17.10% ., F3 A FRAY -5 i

1, 15 680.73 kg/667 m?, tb CK 14 17.10% ; Fo vk
F2 Zb 3R, 77 &3k 674.89 kg/667 m?, L CK 1
16.09% ; CK Zb3 = Hr ik, {h 581.34 ke/667 m?,
5 F1.F2.F3 2032 R Bagiit2e s o iR
Gz (¥ ) BRIE S A RE IR KRB AN B I IR0
4B e IR SE KRR R, A R

M IKRE 7 f A8 B R RO R, 13 A 30 B 5
%, 3k 26.52 J7 F# 1667 m?, CK 4b P F# %5 5t /b, AT
22.58 T HH /667 m*, IKFERERIELLL F2 b P 5, 35
112.80 %7 / f8, F5 AbFRBER AR /D, 0 104.22 47 / B
IKFERLE SR L, FILLF2 Ab B &, 4303k 96.45% |
96.26% ,F5 REFRZESLARATAR AN 92.95% . KA T-Hi
JiiE Lk F5 . CK Zb 34w, 435k 27.52.27.25 ¢, F3
b PR o it e I, A 26.02 g

#®3 AEREAAETEE 9108 ZEDHE

e FEAT 1 SYBEN P/ AL / B ZRBERREA /
(Jitk 1667 m?) (kR /667 m»)  (Jikk/667m?)  (Tikk /667 m?)  (JTHE /667 m?) %
CK 74 31.12 34.27 24.38 22.58 65.89
Fl 74 31.21 37.57 28.33 25.38 67.55
F2 74 31.69 36.48 28.87 25.42 69.68
F3 74 32.11 35.48 29.12 26.52 74.75
F4 74 3221 35.38 27.45 24.12 68.17
F5 74 30.35 34.52 25.34 23.41 67.82
*4 AEEFI4LE TEE 9108 FERF=2HMK
e %L/ FERIEL/ SR TR i / RS i / SehRFEhRE . H CK Y
(77 /667 m?) Chr /) % g (kg/667 m?) (kg/667 m?) %
CK 22.58 108.34 93.54 27.25 623.56 581.34 cB

Fl 25.38 110.12 96.45 26.32 709.49 663.65 abA 14.16
F2 25.42 112.80 96.26 26.25 724.54 674.89 abA 16.09
F3 26.52 110.84 95.78 26.02 732.58 680.73 abA 17.10
F4 24.12 110.65 94.82 25.79 652.65 603.42 beA 3.80
F5 23.41 104.22 92.95 27.52 624.09 585.56 cA 0.73

T PG AR NG FREROR AR BEE] 22 A GE it i (P < 0.05),

2.3 Ge(£E)RNEXRIRE 9108 AR5 4 A 5 ) eI I o i O IN N R B2 1 N E A O

2 5 " LUE L FLF2 F3 . F4 2 (3% BRI ik
FREGFARE . PAEIE T CK, F5 AFRR R 5 A
/NTF CKo G () BIE A 7y, — R L i 5 IR
{5 1000 ~2200 JG /t, &P FRARLEE S CK AL

92.71.,120.33,148.17 JC /667 m?, 1] F4 . F5 Kb BRF)5L
25 CK 205170 42.11 .62.74 JT 1667 m% M=% 1t
AILIE H F2 F3 (7= b F CK AR BE, F1 AR B =
5 CK AHIA], T F4 . F5 AbFRA -4 AR T CK.
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P VA 7/ JRA /(O /667 m?) ey RS CKA
(kg/667 m*)  (JU/kg) (JEL/667m?)  REk} T R% MEA (JC /667 m*)  (JT /667 m*)
CK  581.34 2.60 1511.48 22020  280.00 345.00 8542 177 657.28 —
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F4 603.42 2.60 1568.89 32872 280.00 34500  953.72  1.65 615.17 -42.11
F5 580.56 2.60 1509.46 289.92  280.00 345.00 91492 165 594.54 -62.74

3 e EING
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8.0 i , il AR 7 PR H: AR A ey, — Xt A K T AR 4
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A" BBIRNL 0 O R IE AL I 47 L CK
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Effects of Slow (Controlled) Release Fertilizers on Rice
Yield and Benefit

NI Yanyun, WU Jingya, WANG Fei
(Agriculture and Rural Affairs Bureau of Gaoyou City, Jiangsu Province, Gaoyou 225600, China)

Abstract: Slow (controlled) release fertilizer, as a new type of fertilizer that is slowly released according to crop nutrient requirements,
has a cost saving and efficiency enhancing effect on rice production. Six treatments were set up in this experiment, including slow
(controlled) release fertilizers of Hanfeng, Maosen, Zhushang, LvJuneng and Xinlianxin and Zhongdong compound fertilizer (CK).
Under the same nitrogen application rate of 18 kg/667 m?, the effects of 5 types of slow (controlled) release fertilizers on yield and
benefit of Nangeng 9108 were compared. The results showed that among them, the slow (controlled) release fertilizers of Zhushang,
Maosheng, and Hanfeng had better application effects, and the yield of Nangeng 9108 were 680.73, 674.89 and 663.65 kg/667 m?
respectively, increasing by 17.10%, 16.09%, and 14.16% compared to CK, and increasing income by 148.17, 120.33, and
92.71 yuan/667 m? compared to CK.

Key Words: Slow (controlled) release fertilizer; Nangeng 9108; Yield; Benefit
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and identification of different types of, A.roxburghii, by Spectrochimica Acta Part A:Molecular and Biomolecular
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Infrared Spectroscopy Analysis of Barley and Wheat Seeds

LIU Jie
(Wuhu University, Wuhu 241000, China)

Abstract: It is of great significance for seed production and food safety to study the main chemical components of barley and wheat
seeds by infrared spectroscopy. Fourier transform infrared spectroscopy (FT-IR) showed that the original spectra of barley seeds were
similar to those of wheat seeds, and the absorption peak intensity and shape of the second derivative spectra (SD-IR) were different in
the range of 1 800~800 cm?, indicating that barley and wheat seeds were different in lipid, protein and carbohydrate substances.
Two-dimensional correlation infrared spectroscopy (2D-IR) showed that the position and intensity of auto-peaks in the range of
1 160~800 cm™ and 1 600~1 160 cm™ were different between barley seeds and wheat seeds, which further indicated that there were
differences in the composition of barley and wheat seeds. The results show that infrared spectroscopy can effectively study the main
components of barley and wheat seeds.

Key Words: Barley seed; Wheat seed; FT-IR; SD-IR; 2D-IR
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Improvement of Rice Yield and Soil Phosphorus and Potassium Fertility
by Green Manure Rape Returning

SHENG Xuewen? TAO Yueyue!, XU Jian®, WU Zhenggui?, WANG Haihou*, SUN Hua®
(1. Jiangsu Taihu Area Institute of Agricultural Sciences / National Soil Quality Observation and Experimental Station in Xiangcheng,
Suzhou 215155, China; 2. Suzhou Agricultural Technology Extension Center, Suzhou 215006, China; 3. Taicang Donglin Cooperative
Farm, Taicang 215400, China)

Abstract: To evaluate the effects of rape at final-flowering stage as green manure on rice yield, the concentration of soil and water
nutrients, a two-year field experiment was carried out in the typical paddy field of the Taihu region. The effect of different rape-rice
cultivation system (green manure rape-rice and forage rape-rice) on the grain yield, yield components, the concentration of soil total
nitrogen, available phosphorus and potassium in the top soil as well as the total concentration of nitrogen and phosphorus of surface water
in paddy field was studied. The results showed that the yield of rice with the return of green rape was increased by 6.1%~15.2% compared
to the CK treatment. In the 1st experimental year, the number of effective panicles was significantly increased by 20.0%, the rate of panicle
formation was obviously increased by 14.7%, and the filled grains per panicle were enhanced by 13.1% (P <0.05). No significant difference
was found on the percentage of filled grains and 1000-grains weight. After two consecutive years with rape returning, no significant
difference was found on soil total nitrogen concentration, but the available phosphorus and potassium content in the top soil were
significantly increased by 31.6% and 27.8%, respectively (P <0.05). The total nitrogen and phosphorus concentration of farm surface water
from transplanting stage to tillering stage were enhanced by 36.3% and 53.7%, respectively (P <0.05). Therefore, green manure rape
returning can maintain rice yield as well as supplement of soil phosphorus and potassium nutrients. However, appropriate returning
technique of green rape should be improved at the same time to reduce the pollution risk in the farmland, which can provide effective
environmental protection fertilization techniques such as organic substitution of chemical fertilizers and green prevention and control.

Key Words: Green manure rape-rice rotation system; Rice yield; Soil nutrient; Nutrient of surface water in paddy field; Yield component
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Abstract: In order to verify the preventive effect of different chemical control products on wheat lodging, the 5 chemical control agents of
“Aizhuangfeng”, “Lingyan”, “Zhibolong”, “Bairui” and “Suibanlv” were sprayed on wheat at different stages, and the wheat stem bending
resistance, fresh weight, dry weight and yield were investigated. The results showed that different chemical control agents can reduce the height of
wheat by reduce the length of the first, second, or spike stem internodes, thereby reducing the possibility of wheat lodging. Spraying
“Aizhuangfeng” during the jointing stage, spraying “Lingyan” from the revival period to jointing stage, Spraying “Zhibolong” before jointing
stage can significantly reduce the length of the first internode of wheat. Spraying “Lingyan” during the revival period and jointing stage can also
reduce the length of the second internode. Spraying “Suibanlv” during the breakthrough period can reduce the length of internodes between
panicle and stem. The yield of wheat treated with 5 chemical control agents was significantly higher than that of the control treatment, with an
increase of 7.73%~20.62%. The highest grain yield of wheat treated with “Suibanlv” was 7 593.75 kg/hm? It increased by 20.62% compared to
the control treatment. The main reason for its increase in yield is to increase the number of grains and panicles per unit area. From the perspective
of lodging resistance, spraying “Lingyan” (900 mL/hm?) in the field from the revival period to jointing stage, along with the addition of
2-diethylaminoethyl hexanoate (150 mL/hm?, can effectively reduce wheat plant height and increase wheat lodging resistance. From the
perspective of lodging resistance and yield increase, at the breakthrough stage, spraying “Suibanlv” (1 500 mL/hm?) and 450 L water can increase
wheat spike length and grain number per spike, which can effectively prevent wheat from lodging at maturity and improve wheat yield.

Key Words: Chemical control agent; Bending resistance; Internode length; Lodging resistance; Yield
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H1TO 3 b X T 44 B 8 0 f: B8 5 1 95%, T1 1 T6 2 AN B BF HESE (1) BSOS BH 2 o 5 R BN /NG A K 2 RN FH 24
A FEXT 15 15 22 RN e 7 6 I ek Dl AR B 50% ~ 95% X o b i % e e S i B A5 = 7 95% 19 6 ASAb PR (T2 . T3.T4 . TS . T8
T, 47 T2 AL PR T 32 H B JE st

SRR /N s BRI B Rk s UG A AR I 5 2 ARBRAR:

HESHESS512.1+1 XERFRARAD: A NXERS: 1673-6486-20240022

INFER TR SRR B BN AR AR T, BRSO g — R R T, RERE XA 1 B
B OGHE S IRE BESENNESME RN A WS R R R
CEARE, JLRECE TN N R AL 10% L FIO BRI SRS RbR A K 7 U I I R
77 R E ] N 4, FE L HSR R TR A Jit o WAL B ( pyroxasulfone ) R FUSE B 1 (flufenacet )
R Z BORR, TR AR A F 2R 4ty b RIS BR300 LA 32 OB B PR
F AL R B R S VST ATHIBR S R AV A AL A AT IR T (AT
7R AL B R AR 2 R DO T EIRO92E e G i ke /N 2 2 A MV S0 B
fefadh . A DR A RO SRR 09 g 7 e 22 v 26 0 B B — I R0 1 AL
R AMAXISRFEIRBLL 1155 R TERILE g i R e 52 4 0 22 L 870 1

RET]
PR TR AP IR T RREMERE . SRR R E#(ﬁ'\@?ﬁ}ﬂﬁ?&jﬁﬁﬁ%o ASCRITRFSY 2 BN
R e e Je 37 FH AR R B B 51) 17T 24 i 2% B 8 X L

R 5 3 /822 1A I B R
PR R, B3 75 A 7 b AR/ ; NS MR
S T, LA A 2152 36 WM DX/ 2 0 4
TTZWBREE, 37 IR T B0 FH e FR 24 SO, DO b — A5 B B D/ N 0 2 i

s
By L T AR g T R

e y A1 FH 4TS | Hs 25
JE FREAR T AP AR AR o[RBT R | MEEEE

Wik H 41 :2024-03-05 ;& [51 H 1 : 2024-08-02,
FLETH RFE/INEF AR R LI B0 H (HARS-22-01-75);
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*EEH R f(1972—), 5 04 BT 61, ERNF/NE T
AR HARWISY . Email: hn—zhwei@163.com,
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BRAFEIA ™) o HEHAZLRE B AR (Alopecurus aequalis
Sobol ) . 2k ( Stellaria media) \#}3H7 ( Avena fatual..) |
595 % [Aegilops biuncialis Vis. (Gramineae)], 7 &
( Euphorbia helioscopia L.) \ B2 % 2 ( Veronica serpyllifolia
L.) . W ¥ [ Descurainia sophia (L..) Webb ex Prantl],
3% [Capsella bursa—pastoris (L.) Medik], ## ¥
(Sorghum halepense) . EEE (Lamium amplexicaule
L.), Z B 775 1 o iy G2 el DX AR (O 24 1 s o F
BETRERE) TG R AT ST 4 Co%
&,
1.2 5t

U6 T 2022 4F 10 H—2023 4 3 [ 4 il
PP BRI FEH (115°46" ~ 116°29'E
33032 ~34°42' N) AT HAEER 1 HidBe e iy
JEBE 9 AL FE(T1.T2.T3.T4.T5.T6 . T7 . T8 . T9)

AN FIFRE CK, TG I B 75 B 24
i FH L, R TS 03 2 R P R BV, VR
1% , o I FEEA TR A8, AT 45 205050 ik &
(A 45U BE P29, LAAS 1 25300 BT /KA 28 11 ) B
BRI, LA 41% 58008 R e V7 SR VEXT RE 24 50] . 2455500
CK ZbPEYE 3 IREA, Heit 30 /I X /MR 58
Bk 2 m, AR 4 m?, /N XEIG 1 me $EFPATFHZER
(N)200 kg/hm?, B AE (P,05)150 kg/hm?, £ B (K,0)
120 kg/hm? fEFEAE 1 RPERGA IR T IR FRLB AL, T
2022 4E 10 H 15 HRAA TGk e X1 /N2 fin
TRELHAERN , /NEFTIE 20 em BREE 2 em, 3£ 11 17,
TE/NAEA TR TE] 12 em 38 FB P 43 50 FivRs 23 6 5t ol
LAT 1 ANZREL A, B T SR 200 BRZZEERDF-,
T 2023 4£ 2 A 26 H/NE R I TR FH s g
2l W2 JE B H SR SR A A B A KR

F1 2MHFHLEFE

IR 47 AEPRFIE /(g ad/hm?)
N A 125(T1).250(T2) .500(T3) .1 000(T4).2 000(T5)
FRUE B 184.5(T6) .369(T7).738(T8) .1 476(T9)

T < A 24 70 b B i 12 IR 250 G e s 4 R B

1.3 DEm EH Kok

2023 423 H 2 H (45 4 d, B K )9 : 00—
11 : 00 IEHL10 5K 3256 J7 [n] A A G — iy /N2
h, 8 LI-6200 {5 48 2O 54 (35 [E LI-COR)
E/NE A R EE ;3 2 H R SPAD-502
MR AR 1 e /N2 R SPAD B, I 5 X
SEXE,3 A 19 HAFRJE 21 )5 2 Wil e /N2 i
F SPAD {833 19 H R Delta 23 #] (¥ [ ) 4 7=
) SUNSCAN 7 J2 53 # &2 48 (SUNSCAN Canopy
Analysis System )l 7 /N2 566 A7 20Uk 56 (IPAR) il
T AR ZL(LAL)

2023 43 H 19 H U 504> 2 5 f /N AR AR
PR ST SR L RO /N2 ke v, 1153 6 o et PR
R i

XF HE B J A5t (B 25 )— Ab R
X HE A A (B ) o

S5E ik R0 2 =

i FE T IR H AR 1 01 e ) AR i B
BN 5 G, AR AU (4444, >95% ) ;
U (+4+,75% ~ 95%); HERBUR (++,50% ~
T4% ) AR (+,25% ~49% ) T 25 (-, <25% )
5 MY

1.4 HdEanbr
5 Excel 2007 #E47 504l A BEFIVE R, F
SPSS 25.0 #4158 11T

2 HBR55H

2.1 ARFEAEIEXT N A R

FH 2% 2 AT, AN )R 500 B P o % /N2 e e i
MG ZEM R AL MR CO, WY
SUMAETE 2 5o T1.T5.T6 . T8 /T AbFE T Ay I F 4
FeA R G AR HG T F L, i T1.T6
AE PR T R e 7 A2 PRI T X R
AL T A FRE IR K, B0 R38N 20.04% 5 T6
AEFRYR 22, 5t BRI 9.13% . 9 /N AbIHZE s ok 2R 3
T XF B H e B 22 S L ge i L, RBH
T6>T1>T2>T3>T7>T4>T8>T9 > TS5 . SFLGEF
9 ANAEEEH DL T1 ANFE i K, x2S e st it
s X, HAY 8 M FE X R S B iR S H.
PURT X, T1.T2.T3.T6 A3 IEE CO, k5
X RE 22 S LG T2 L, T4 T5 . T7 . T8 . T9 Ab 3!
xS SRS R L KDLl T9 48 T A
B R, BN BEBE AN 20.36% , T1 AL 3R e/, 886
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BEFEAR 2.83% AT RRAR, T1 F1 T6 AT/ N F i)
HOCE R R RS IL S E R S T H
flbmE 2 b PR, BfIlE] CO, MR EENAH S . 7] DL, T1.T6 4k

T ot P A9 5 ) b Ak B A R /N A i
EHRESIHY AMTIRIDEET IR,

N,
=

7N
Fw,

®2 AELEINEREGFIERRND

b FEAHR [umol/(m?-s)]  ZEBEHAE [mmol/(m?s)] SILFE [mol/(m?+s)]  Jfa[A] CO, ¥ /(pmol/mol )
T1 18.15a 343b 0.39 a 25226 ¢
T2 15.04 ¢ 3.40b 0.33b 283.77 abe
T3 1423 cd 3.21 be 0.32b 292.48 ab
T4 14.04 cd 2.90 cde 0.22 cd 308.44 a
TS 13.55d 249 f 0.19d 308.45 a
T6 1650 b 3.52b 0.34b 282.24 abe
T7 1491 c 3.15 bed 0.24 c 286.45 a
T8 1223 2.81 def 0.22 cd 308.16 a
T9 10.60 2.61 ef 0.18 d 31247 a
CK 15.12 ¢ 3.93a 0.40 a 259.62 he

T SRR AR/ ING PR 2R B R 22 5 R A Gt B L P<0.05). % 3 [,

2.2 AR HEXF/NE M F SPAD {E RS20
I 1 AT RLVE Y, ZEBR R 4 d )5, A3 A
XJ RETE] A AR (8] (R /NAZ i e SPAD (EEEAR—E,
S TG S, R BEBT BRE RN i R
SPAD {EHZ AN BB . (HFEE B RIS 55, 7ERR

BRI 21 d J5,T1 AR FRAYG SPAD {H & 3% & T Xt
B AR REIAE TN 14.60% , T2—T9 AL FE SPAD {f 5 %f
W22 R Iege 5 o AT L, it FHBR FER R fs Ason) i
AEFRARNT G T/ NAZ I e SPAD {E, . T1 AP 5 5:
TR Rehs W Be s/ N i SPAD (1),

m3Ji2H " 3H19H
70 a ab
L I ?Eb ab ab ii) ab ab b b
) = I I I

a a a a a a a a :[ a ]:
a
<
o
x

T1 T2 T3 T4 T5 T6 T7 T8 T9 CK

Ab

Pl ) — H A [R) /N P R RR A B IR] 22 AT e 7 B L (P< 0.05)

1

2.3 LRSS /INE LA 1 IPAR {05200

Il 2 AT LU Y AS [ Bk 75 R L e 45 2 %o
JNFE M T AR B (LA A A4 205 5 (TPAR ) 15 1
M, T1ARFER LATAES R, T2 AbFE R k2, 30kt
B3 BT 37.64% .25.48% ;T b TF (A 1%, 8
XFHERRAR 52.47% , S5xF 22 S B G004 L. IPAR

AR EBITINEN B SPAD ERIE N

(28 AL FLE 5 LAT 25480, T1 AL BEF IPAR fH K,
T2 RZ, ZFB AN 18.37% 14.51%, 5
X 22 S L GE T S, FBHIZAL BT B R
Jite FF B 0% & 5 /1N 22 AR X 7 508 S i ARk e
J1o T9 ZLFEF , IPAR B AK , X HEFEAIK 42.06% ,
& BH X ok 5500 10 it D 6 /N 22 A RO 5 R
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S A T RIVE T o BT DL, T1 T2 A B Al RR B 5) ite
G B A4 F)T/N# LAT F1 IPAR #9380, 1 T8.T9

4.0
35
3.0
2.5

ARFRR FIBR RS Z AR

cd

——

T3 T4

T5
Ab 3

T6 T7 T8 T9 CK

AR/NG FHREFORA BRI 22 F G G453 L (P< 0.05)
2 AREAET/IE LAl #1 IPAR EHZE RELE

2.4 AS[FIAb IR/ INAZ R e R O o ) S )

P % 3 AT, AN]SR R0 5700 b R G /N2 ke e A
fief TR 22 SR AR . RN IR it 25 R TE 125
250 g a.i./hm? B (T1 F1 T2) X /NE A K 5 B WA %
Ml 5 245740 > 250 g a.i/hm? B, U025 H B AR
T3.T4.T5 b3 Ak S 306 25 518 5.8% .15.5% |
22.4%, TR 0N 8.1% 17.7% .24.2%
FEIR G IR B A TR R AR R R L /N bk a2
B 7 AR FRE BE 4 - JUE R T6 . T7 . T8 . T9 iX
4 AREIINFE R S AR 253 A B 14.9% .22.7% |
45.9% \63.3% , /INFZ B J5T i ) 40 i R 53 ) ik F)
4.8% .29.0% .46.8% .66.1%. HEWM%L, 245)5 4 d, &7
HAN WS B R R s IS B S
21.d, ZHGH My BSOS EE AR K & E R
ARV EZ 2R PR B . R, e
TN /INFE i R 2 4 LR e o 0 — S
2.5 A[FIAb T 22 R AL BRACR

A2 4 20, A BR)S 21 d, AN [R) A F TR | B¢

2 FEIE BRI I R BRI T 95% o BN FE N
125 gai/hm*(T1)REFEXF RGN | 52 55 50 RRIRES Y ik
R ISGRE] 75% ~ 95%, X1 BTN,
B B RGEF 50% ~74% , TR EIME 125 g ai/hm?
(T1)FIFUSE Y 184.5 g a.i/hm>(T6) X B He 47 11 fief
Jo R B AR 25% AT, T B PR B A 2 A
BiiiR Sy ez ., (R MERE G T6 AbHRXNT LY
IR B VT 2 R P AR B 75% ~ 95%
PRI L 250 g ai/hm*(T2) FIFRBERLIE 369 ¢ a.i/hm’
(T7)ANHL T, WP ULy 235 5 AR FE iR %
B SRR PRI B ALY, 8 T B A R T 95%,
LT b e e R B ST e X A 27 R N Y 2 o A
O, PR X515 22 O T it B A8 75% ~ 95%;
T 7E ¢ 7 ) i (T3—T5 . T8—T9 ) 4 B F , K&
Y HE S A, 3 2 Folr B e )% At % 1 £ IO
B AIR 75% ~95% , Forb , BRI EL MK 1 000(T4) |
2 000 g a.i./hm*('T5 ) FIFFUEE R L 1 476 g a.i/hm*(T9)
X T 4 B 5 B A4 R T 95% o
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R 3 TELEI/NERSNEREN I

Ab 3 B fem BRI /% i o3t /g fief JoT EE A AR /1%
T1 36.5+03a 0f 6.9+03a 0f
T2 356+0.1b 1.7£04f 6.0+0.2 be 32+£25¢
T3 341+04c¢ 58+x15e 57+02¢ 8.1+x4.2f
T4 30.6£0.2d 155+£0.7d 5.1+0.1d 17709
T5 28.1+03f 224+10¢ 47+0.1e 242 +0.6d
T6 30.8+0.3d 149+1.2d 5.9+0.4 be 48+09¢
T7 280x1.1e 227+44 ¢ 44+02e 200+38¢
T8 19.6+0.7 ¢ 459+25hb 33+£02f 46.8+55hb
T9 13.3+0.7h 63.3+2.7a 21+0.1¢g 66.1 £0.3a
CK 36.2+0.6 a — 6.2+0.1b —
F 4 FEIBREFSENFERIEER
R T1 T2 T3 T4 TS T6 T7 T8 T9 CK
YEYE - o+ 4+ o+ 4+ o+ o+ o+ o+ -
EZIR o+ o+ o+ o+ o+ +++ S o+ o+ -
e . . . . . . . 4+ . -
TE ++ . 4t A A Ea— . ST A -
i . . . . . 4+ . 4+ . -
REIRE 4t A A A A ST A ST A -
ok . . . . . 4+ . 4+ . -
E=d e . R . R - . - . -
e R A A A A ST A ST A -
Wy - =+ =+ A A - + =+ A -
TE bttt BETTREBTR > 95% 5 +++ : BEBTEE BT AL 75% ~ 95% 5 ++: BEFTEE BRI 50% ~ T4% 5+ : BE IR BT AL 25% ~ 49% 5 — : B 5T by
B < 25%:
R BT G R FIZE S AN A A5 R 7 T1 071
TNZE M R EOGG A B E  T X R SPAD B
B E R O S RY AR IEE R R E IR W2y 21 d SRR E & X IR I R S W) A 55
Py 5t e, iR R s R EHS A G A AR TS5 E N — 20, T RE R0 IR AL B2 B A A 4K

PERES, (HAYIMCA BRI H 26 R K0
CO, SFEANAIREE A A Bst e Rt S 2 M I R LR G
P, BRI SEREIRAT Y 48% P T R 40% —F -
FMWEIR \72.2% 2,4-D T BE I 75% A0k [ 4 FhBR &
TIPS REAR Sz M PR HeAZ it J SPAD fHL, Al
R AL A CO, R K ZE I R, Bk e
AR, NS N R 2 700 ~ 3 000 ¢/hm?
BF, XP/NAE A A R I MR R A 2, Y
FHHR A F] 3 300 g/hm? A RES B E FEAR/NZ 1T R

=74
o

57N 4 25 35 0 TS i /N2 I R e B i 3 A
SPAD Y45 B HilE] CO, MRS ZEIE MR SAL T
KT XTI A S X I R G242 L, 5
NBFREERI 8, PR [ 2 B A A 2 5 3
CPINGZE CO, WRBE RS AL T A FI 52
M, AR 21T, T1 AR BRSO E A R A 21 d J5
SPAD fH = X R, — 7 THI 2 PR Ry B3 2 351 K Jor— 3R
Gan s A NS VAN /S w1 A R A B 1
THEINFEA I E SRR, AR BB 0 TR S 4

—44 -



REZSGHIPE

2024 4F  H41% 4

AN, MR R O RE R R R AR SR XA
U5 53— 5T, NS e R e LA R A
B FNLREAT G BRECHIE I —RAll 2570], XNz
P 1 STEN PSS S i L7 3l GUEs N /) SISk =R=) =) =PI RE|
B, SEE A TR A R R A,
I AU A A RS P , i R S, e
REJI4E T o JIAh, TomaEA W R IIBR BT
JEE XA 1A A A R A T e v B A B 0,
ARIGAAE T T1 AL A HRFE bR T X, wT
RB IR L T HBRFLRIARAER S0/ N 22 A K s s
il , IS REfE— e R A R G,

TP e )22 SR A 5 A0 AR B AR B A i B
PR, AR R PR S RE AL E S A
WAL EAVE . )2 S50 06 E A s T
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J ) 22008 (B N7 BT AR B R R R
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TA PREH . ASFALEET (BRI /NEE TAT AR
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S, B B B R SRS 2 1 1T FH (R 2R PR
BT T PR A, Y T 22 H BR A 2y
P, RN R T A = M BE RS R A R B
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o AaE , Hofth 5 44 A R AR B &, (H oA Ak
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BT 2 A, TR, e AR A i T6
DB /N o e R I A I 2R 5050 R 14.9% 11
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FEWRARELIE/NEZ b, L, % BRI /N
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M) , 5C7E B I 22 FH R T 2% R AR R B 4 4 ol PR A
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Effect of Post—emergence Closed Herbicide Spraying on Wheat Growth
and Weed Control

MENG Zili, ZHU Qian, NI Xuefeng, WANG Qi, LYU Xialei, YAN Xiangquan, ZHU Wei
(Shanggiu Academy of Agriculture and Forestry Sciences, Shangqiu 476000, China)

Abstract: To investigate the effects of post-emergence spraying of closed herbicides on wheat growth and weeds, Zhoumai 22 was used
as the experimental material. Nine spraying treatments were set up including pyroxasulfone doses of 125 (T1), 250 (T2), 500 (T3),
1 000 (T4) and 2 000 (T5), and flufenacet doses of 184.5 (T6), 369 (T7), 738 (T8), and 1 476 (T9) (g a.i./hm?), and one blank control.
The effects of different herbicides on wheat photosynthetic characteristics, chlorophyll SPAD values, photosynthetically active
radiation (IPAR), leaf area index (LAI) and fresh weight, and the chemical control effect of pyroxasulfone on weeds were studied. The
results showed that the net photosynthetic rate of leaves under T1 and T6 treatments was higher than that of the control, and the
transpiration rate of all 9 treatments was lower than that of the control. The values of T6 and T1 treatments were larger, and the
stomatal conductance was highest under T1 treatment. The intercellular CO, concentration was highest under T9 treatment, and the
value was lowest under T1 treatment. There was a statistically significant difference between T1 treatment and control after 11 days of
herbicide application. Under T1, T2, T3, T6 and T7 treatments, wheat IPAR and LAI were higher than those of the control, with the
highest values under T1 treatment, which increased by 18.37% and 37.77% respectively, followed by T2 treatment. There was no
significant effect on wheat plant height and fresh weight at doses of 125 and 250 g a.i./hm? (T1 and T2) of pyroxasulfone. When the
dose is greater than 250 g a.i./hm? inhibitory symptoms will occur, and the height and fresh weight of wheat plants will be inhibited by
different doses of flufenacet. It can be seen that T1 and T2 treatments have little effect on the growth and development of wheat. The
control effects of T4, T5 and T9 treatments on the fresh weight of the tested weeds were all higher than 95%, while the control effects of
T1 and T6 treatments on wild oats were not significant. Considering the safety of wheat growth and the cost of medication, among the six
treatments (T2, T3, T4, T5, T8 and T9) with a fresh weight control effect of > 50% to 95% on Aegilops tauschii and wild oats, and a fresh
weight control effect of over 95% on other tested weeds, T2 treatment is recommended for post-emergence spraying in wheat fields.

Key Words: Wheat; Herbicide; Photosynthetic characteristic; Photosynthetically active radiation; Weed; Chemical control effect
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AN e I BN ia 8t R 28t S AR VAR5 e

AEEE i W IR R BT B
(BT AR 25 B, U1 B 636000)

FEZ AT b X R PR NEHT I , A 1 A [ A o st 8 5 B 5] o 3ol B0 DAL 225 kg/hm?® 525 JIE A %o
HR(CK) , 2353 2 2 (it + 3Bt (A ) S ERAi R (B )], AL B A3 4 AOKF o G52 RERW] KA i bk G iR (4552
AR R AL FRMRCEEER R B IEASC R R TRLBU R B B IEASER R B By By By AR FE T, K RN ]

AT, B, AT K P fe i, M 4 882.4 kg/hm?, 8¢ CK & 1477 166.0% ; 24 B LT 7E 450,600 kg/hm? B, 7= 53
PR A, LB, A, L By 5, BT 600 keg/hm? BRI S, B2 S AR B B b X K2 TR SR iR e .

KB K A ;i it ; B i
HE 5 EKE.S512.3

R — At BRI Z 19 N K MITE A P T
F LRI NP K 9 L R R A 7= 20
FIF B AP AN R, — R LABAE (WAL A HLIEAE 2
HE, AE I B AT, F AL B AR, 45 B AT
B TS AR IR AR . SR T IE S LR it
FE 5 2ot FES 2 Xk K g 7 i B 5 Wi AT KR A
FEP, A BRI IE P A O P LK
JE BE A1) K 5 PRE e 5 05 3R PRI M R 2 A
i SKBT RS TR I B P il ARk
PR, R A i, T B AT R, 7ERUIEH]
RO, R AL AR AL A 2 5 HEH]
i, AEORZE R BT AR R B BRI R
RE 2 MR F R LU X, 2 b XM AR 224 ) 32
TR i SN R R E P X 2
i B RAE 2021 4 B i TR AR 5 e |
PERIAE h H A AO B A BE VB R R SRl I 8
T R APARR TR T PPl DRI AR R 3R A5 7 1Y
AT B AT I FEA R A FH e B it A i 52 %o
REE 7= AR, 5160 B s X R AR
R T B R BB

Wk H 1 : 2024-04-01; &[] H 1§ : 2024-08-12,,
YEF RN A (1998—) , & Wit BB 20, 2N FAEY
FEEWFIE . Email: 542708002@qq.com,
MRS O BE(1982—), L Wit BIFFSE A, EEENF D4
B AEPH ST o Email: hulixw@163.com

SCERARAEAD : A

XEHS :1673-6486-20240038

1 MR57FZ%

1.1 R

T 2022 4F 11 A & 2023 4F 5 AFEE T
ELH XK 7 S B = B A (106°597 E.31°50" N,
423 m) AT, HIENE TS, EAR ARE L AL
T (i 4r 3k, TR D 15.6 g/ke, B AL &
90 mg/kg, A W % 8.9 mykg, HE AL S
140 mg/kg, pH {H 8.0,
1.2 HE A Fh

T8 =, BRI B BT,
KZE , Hh
1.3 Kt

TR R AL LT, it I P Rt I ik
F 1R, 3WEE ,/DXEH 10m*(5mx2m),
I 0.40 m, RAEE 20, MRS A TR & &
ZEA PP B T [B) 1 A /D IR A, B0
XAERI R 131.5 g0 MM FHEBER 2 G (N P05,
KO it 8040 15%) .
1.4 WEmH S5k

BCASIE , Ah BT /N DX ARSI S Bk
7o BRRREE T, /N FERFZBORRETS d
IR 25 i, SR A S s HRURE 1L, /N DX B AL 22 B
5 RUBURE BRI SUS AR KRS SRR R R 5T
FEIRAAE L 10 MRIGER MM RRFEET T2 N Fh
A7 AR 3 d, B FRIEI 3 50 A T R RN
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PRE: AT BETT R BRETCE BRI M- 1w 2 BT P IE h TE

FE(em) o

PR« R A AR T (2R AN B9 B (em ) o

FEURIEL : 10 FEAYV- 34 R s SR 5L

TR0 1 KT RFRE B AL EORE 1 000 7 FR BT
i (g), L2 m A 22 A KT HAFE M 3% R
HE. WKTF 3%, WIFF 55 L 1000 FFR BT, DLFIT

BESIA = BEIL/INIER T2/ NEEEL x 100% .

SRR = BURRA RO BRI/ PR A S R x
100%
L5 Bt nk

$045 FH Excel 2010 4031, FH SPSS 26.0 #£47 i
FHEIMT

&1 lEEAENEREE

b E AEkHE A 2 /(kg/hm?) TNt iz %

CK 225 Fjii 225 kg/hm?

A, 450 Fifs 225 kg/hm?, 3 BB A 225 ke/hm?

B, 450 3Tt 450 kg/hm?

A, 600 Fjifii 225 ke/hm?, 3 MHHIE T 375 kg/hm?

B, 600 Fjifi 600 kg/hm?

As 750 Fjifi 225 kg/hm? kg/hm?, 3 4138 525 kg/hm?
B, 750 FLiti 750 kg/hm?

A, 900 Fifs 225 kg/hm?, 3 BB 675 ke/hm?

B, 900 3Tt 900 kg/hm?

2 BEBREN 51.5% 122.6% 122.8% , Bl b 55 5% B8 43 1] 42 &

2.1 A[EEAE XM 8 5y f 3 EEER A

HH 2 2 AT, SRR A 225 ke/hm? S A0S 1
3 BB R IEE R B, K& R e nE
AR A A (A T B e DL AL Ab BRI RS
FEA A . N 3 908.6 ke/hm?, A, Kb BRFE R Z N
3 885.3 kg/hm?, A NEALFEKE-R Ay Ay As Ay BT,
PO B I 2 AR R 67.5% .100.4% . 113.1%
111.8% , BAA7 Thi FRR B B2 1) 2 B 4R R 25.6%
96.2% .85.9% . 123.8% , T br Hi 45 %iF BE 43 1l 42 55
13.8% .21.5% .25.4% 21.0% , HIJLL A, 238 A FE%L
FRERLEC S X B A 22 IS 3 AL AL Ay A
Ab B8 7 T T B 22 SR TR G R

e B S ot ] P, 32 7 i R R B
B, DS AR B, KR i,
4 882.4 kg/hm?’; B; " 5IKZ, }y 4 175.4 kg/hm?, K&
Bt AZKF-24 B B, Bs By B, 85 CK 377 385351 Ry
42.9% .75.8% .127.6% .166.2% , [%: B, AL BRAY P~ 10 5
X2 F IO A AR A 5 ) i ) 22
S ES 2 X (P<0.05), FEAEIEAKTEH B,.
B,.B;. By A0 R A RSO0 B4y 1) S R R 47.1%

16.6% .20.4% .34.8% .40.3% , H:h AV B, &b iy
A0 BT 25 S e g2 S FENEE A K
B, .B,. By B, A 3 1) TR o it 0 BB 25 | R4 it
2.2 [l AE 0 H 8 S Al Z MR R )

F 2 3 Al FEAEE A 225 ke/hm® A5 78
3 A BB L AERL R ARG, K MR N
P I ENEALFRACE R A Ay Ay Ay IS, BRI R0 E
A0 S R 14.7% 31.2% .37.3% .40.1% , o L)
A KPR EIRR, R 78.2 em; BEAC3) B B G
16.0% .22.7% .26.7% .22.7%( P < 0.05 ) ; PARK 2L BEXL
AN B BN 1.2.1.5.2.4 1.8 /> iR 4
S RGN 17.7.22.0.23.0.36.6 T 53 5. (P< 0.05).
AEE A, R 45 SR B0 BE IS S5 1 i 8.1 T 4 s, (H
A A A PR CK ZRAEGEH

i S N ith FH £ R, R Rk R B G  BLRR R
BERL . ZEIRIB RN FEIEEA KA B,
B,.Bs B, B, A % B 43 1) 4 25 BN 13.6%
21.5% .42.3% .51.4% , HoH, DL B, KPR kK & fems
h 84.5 em s B A 43 1) B 15 9.3% .20.0%
25.3% .32.0% (P < 0.05); B,.B,.B;.B, b FH £t 8tk
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SEEERC T B4 BT 0.5.1.5.1.9.2.7 4, Horpr,
U B, b BARRZEBER SR RE 22 RS R E
%R ) 43 ) 4 2 15.1.19.9.31.8.29.8 H 4

F(P<0.05), FEAEFHN By KB K H2 45 50 g
X B 18 9.0 H 43 5. (P < 0.05),B,.B,.B; Ab#
B CK 2R L5123 L,

®2 AREEEENXESERAMKEZHR0m

AbF 77t /(kg/hm?) 72 1% FEELC/CTTAS Thm?) FERIE /O / ) TRIPT L /g
CK 18342 — 425 18.1d 38.1a
Al 30715 cd 67.5 534 cd 20.6 cd 355a
B, 26213 de 429 625 he 21.1 bed 356a
A, 36752 bed 100.4 834 a 22.0 abe 356a
B, 3224.9 bed 75.8 644 he 21.8 abe 36.8 a
As 3908.6 abc 113.1 790 ab 22.7 abe 364a
B, 4175.4 ab 127.6 946 a 24.4 ab 328a
Ay 3885.3 ahe 111.8 951 a 21.9 abe 355a
B, 48824 a 166.2 947 a 254a 337a

e [FFEAR G AN FRNG FRZoR A BRI 22 A G4 L (P< 0.05), 3 3 [l
* 3 AEBEEXNAEZRZ RN

b5 HieRs Jom B fom RHCEIEEO S LR 1%
CK 558 756 24e 28.1e 85.9 cd
A 64.0d 8.7 be 3.6cd 45.8d 87.0 cd
B, 63.4d 82cd 2.9 de 4324d 84.6d
A, 732¢c 9.2 ab 39¢ 50.1 bed 89.3 bed
B, 67.8d 9.0 be 39¢ 48.0 cd 88.4 bed
As 76.6 he 9.5 ab 4.8 ab 51.1 bed 89.3 bed
B, 79.4 ab 9.4 ab 4.3 abe 59.9 ab 91.7 abe
A 782 he 9.2 ab 42be 64.7 a 94.0 ab
B, 845a 99a 51a 57.9 abc 949 a

23 A[EGEAE RS H g 8 5 KAy il R 2 A
Kok

F 4 PR R Sk R AR R EES TR
VR Y TR AN R R SOERY ST E NN PSS
., R BAKIK A 0.906.0.893.0.830.,0.785 .
0.727.0.669.0.610, 5T it it & IEAH KL R
(0.390%), B 5 HEL R R ZRBESL  BURE R |
SER FRIEOY B R S IE AR MR
RN 0.889.0.879.0.854.0.804.0.690.,0.680, 5 T
S A G R (=0.359) R A< 5 RN Bk
ZRBER S5 0K TR B A 2 IE AR, M
K BBUK I N 0.779.0.742.0.590 ,0.544, 5 T-HiF
R TR (-0.250) 5 IR 5 HEL  HpkEBE

B R A A B A OO R MO R AR IR
4 0.648.,0.639.0.534, 5T ki Ji & 5 7 AH O C R
(-0.094), FHRIEL 5 BR R BERORRE S 2
EAHSEOC R MR ET 52 0.596.0.564, 5 T-Hi
R A R (-0.264) T i 5 B AN B
PRESBERUIY S AHDCOC R . BA S bR B 2
MR IEA O R (0.7187)
24 A[FEHEAEE N RE AT

o2 5 AT, A Al it AR A K is BEAL BER
KEGZ ALK ZFBZKR, 3 T HiBE &
NEALFEF , DL Ay Ab PR K S i 2 BRI A fe i, M
2.5 JG /667 m%, A, 5%, M —62.6 IG 1667 m2., 24 F 1]
— RPN ASERHEREHAE, LA B, ALFRAE 2 55 A K-
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e, 156.3 7T 1667 m?; B, Hivk, K 73.7 T6/667 m?;
B, .B, ¥WWH AN FEE =T M, 55N -115.6 .
-51.0 JC /667 m*, HILA] UL, 254 2 b + 3N 1, it

FHSZ AR 900 ke/hm? £ LR (B, B, 25 56300 25 40 %
L%/ T8

x4 AEBEETAEFERMMEZRIEXME

i 7N 8IS AR ERRE BRI ToRLTUR BREC BARREEEESL
s 1
B 0.906™ 1
ESN 0.893" 0.879" 1
AU 0.669™ 0.804™ 0.745" 1
455 0.610™ 0.690™ 0.600 0.590” 1
TR 0.727" 0.680 0.741" 0.544™ 0.534™ 1
TR 0.390" -0.359 -0.195 -0.250 -0.094 -0.264 1
T 0.785" 0.889" 0.718" 0.779" 0.648" 0.564™ -0.216 1
BARRZEEERL  0.830” 0.854™ 0.817" 0.742" 0.639™ 0.596" -0.190 0.718" 1
2% FIRAE 0.05 7K E A = FRIRAE 0.01 AP W HHE
*5 AEAMEERIEETKENZFHE JG /667 m?
b SE et AT BAATT KT
CK 317.9 60 450 510 -192.1
A, 532.4 120 475 595 -62.6
B, 4544 120 450 570 -115.6
A, 637.0 160 475 635 2.0
B, 559.0 160 450 610 -51.0
As 677.5 200 475 675 2.5
B, 723.7 200 450 650 73.7
A, 673.4 240 475 715 -41.6
B, 846.3 240 450 690 156.3

YR E R4 3.6 TG /keo

3 itk

HEAF AR Tt T 12 2 55 1 o G s 2 DT A
K, FENE R A AR PR KR IR . RERIRE
PR RT3 o AL A , DA I8 B3GR, L ar 4
SEWTFE I, pa AL n] B e AT A (E i AR
B, KA i EHRERY, SRR A
AU AL X /N 7 B IR o O M A - PP ag:
Jit L 0 A 10 4R v /0N A R A 36 3 2 v 7
RO, ARIG R B, A W — A 900 kg/hm?
S NEAE SR HE IR, DR 22 7 5 fie ey, G /MRS ROk,

B TR bR SR MR S ARG, X
Wb B ARl Y 27— T Y R N it 6 14 m
TR ZEBEEER i, A RO B ARAIE, [/ i T 57
S HER TR AR, AR AT AR KRR, TE AR I
U D3 a1 W VA [ e+ ¢ 1) A S X N
VA, CE R A . [RIT, ATHATR SRR A
WImpkrbLi s, e 1 as SR Ik R KA i
ARG E ARG RS 5

AR T KA, I P A, A
SR RS & BERER S, S U T . A
72 400 kg/667 m* K7 RIS T & 13.84 ke/667m?!,
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4 F 30 kg/667m* B AHE (N P05 K0 14 5 & Fb
15 215 0 15)  AREE R, 7 B bl A A 0
BG4 SR EAE 450,600 ke/hm? B,
3 Ik G i — kPR VR A R R,
600 ke/hm? B UIAH B2, AT g2 KR I RHAE T /& R A2
AR AR R P S R R AR I A R
WA Iz NE b A A D BABROHE LI A, A
MBI ET RO, E b X TR TR Z
00 H g 8 S5 | HERMEAI AL TR R T B, S1EAE
FHLG, TR 8 577 A5 T T B, 32 i THE Rl 5 18
TRERA, REHTAEF, B2, KREAFTHE,
T NE /N, AE RS Pivkd i A v o 2 R A e A , AR
OB o o PR B rpds DX A L X, LA AR A PRI
N T AR i, R 5 R RS R 4 e i, 477
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Sk
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Effects of Different Fertilization Levels and Application Methods on
Yield and Agronomic Traits of Barley

YANG liajia, YUE Cheng, MIN Xingxing, XUAN Dengyu, XIE Wan
(Bazhong Academy of Agriculture and Forestry Sciences, Bazhong 636000, China)

Abstract: In order to optimize the fertilization measures for barley cultivation in Bazhong area, the effect of different fertilizer
application rates on the yield of Ganpi No.8 was investigated. The experiment was set up with 225kg/hm? compound fertilizer as the
control (CK), and was divided into 2 types of treatments [basal + topdressing (A) and versus basal alone (B)]. Each type of treatment
was further divided into 4 levels. The results showed that yield was positively correlated with plant height, spike length, spike
formation rate, seed setting rate, number of grains per spike, number of spikes, number of stems per plant, and significantly positively
correlated with thousand-grain weight. Under B,, B,, B; and B, treatments, barley yield increased with the increase of basal fertilizer
application rates, and the barley yield under the B, treatment was the highest, with 4 882.4 kg/hm? which was 166.0% more than that
of the CK. When total fertilization amount was 450 kg/hm? and 600 kg/hm?, the yield of A; was higher than that of B,, A, was higher
than B,, and the opposite was true when it was more than 600 kg/hm? Sufficient amount of basal fertilizer was helpful to increase the
yield of barley.

Key Words: Rice; Drip irrigation under mulch film; Growth characteristics; Yield; Quality
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SRR N ZE RPN ZE 1706 1035 & B ALEFRHRIA

AT M BRAE A SR el 5K 220 A
(FE TR R2ERE, Tr FE 461100)

VA 1706 ZVF B TR AR A BN DT T LLRAE 11 9 EEA (08CA095 N AR EAAL A, B B L 2 AF R AT
T A 5 7 AR /INZE S Rl AL ST b 2l it A0 AR 08CA095 SKBi IR 11 195581 UM Froasi b Stk . 78 )5 1Rk
PR, DAIOCRE R HEA , SR Bk e 2 AP R s Mo ) SRR SRR R VR E 1706 15 2017 ARVF B TRV FY
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RiES.
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NSRS P EENREEDZ —, Tk
B R AR, 2023 4EFEIFKGE R K A I R
P R RIE/ N RERNRF Y 2305.9 77 hm?,
BAN TP R 5 834.3 ke/hm?, B AR 7 [ 2
A/ 78 kg/hm?,2022—2023 45 BE FE 44 /N2 K
T ALK 568.242 T hm?, G =ik 3 812.71 Ji t, B
PETEFR T HEM 6 709.66 ke/hm®, AT UL {n[F 48 /N
FEFPI A G 4 /N R FP ALY 24.64% , B4V HIFR
PR T A EE A, R T R N T
XTEFWEZ e A2 R REIER. FETER
TR E NE B R 22—, /N H AR A A
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TESA R 11.02% , b S SRR S BN
KA.
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ol i FRORIREE R, G 2023 4EZYiba) , £t
PR AR BN R T R 44 S8 /INAZ 277 IX R ST 3
GAE /N R R TR I T, WA R R

M ERAREAS: B

Wk H 1 :2024-03-11; 12 5] H 1 : 2024-07-20,
PR TR 2 ME(1989—) , Lo AL, B FRAF S B2, /N
BRI TAE, Email: 1013901370@qq.com,
*REVEE  HEMH(1975—), &, BIBFE R, FENF/NE BFEE
S AR TAE. Email: tianxw_2000@126.com.

XEHE . 1673-6486-20240025

FEGRE  — B F PO R A /N R, RN
ARG HOR . BRI RL 2B N2 T
PIS7RVEE R R GE 1) 4 DY B AR, BUR S
BATAE. HET, & FBUNE SRR 3187V &
1708”“1F42 1636”55 R4 ihFh . 1542 1706 J2V/FE T
flBH2EBE LLBRATE 11 S B4R (08CA095 A AL A i
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T OBARRVERE,2014—2015 AE TR R L E
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BAE 11 S ] mE B A TR A PR A ik
H, hEORIEC R 13/ 5 9023, BB 11 bk
76 em ZEAT  ZEFPHDH:  ARBURAHE, /NEEHES ) %, 25
SEVELE BRI SR AU EZE . 08CA095 & HIE
LA B BEAE YR O 5 e & i — R, B
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HAHGHAZE 16/ 758 4 5, 2009 FELIERDF 11 K
BEA (L) 08CA095 JACAZLAL o 2009 A4 IR Fy
FIFRAE , 2010 475 2= H R R BT, RRUAA S0E H
R 2, P, e BB AT, 2 25 R TR0
= AR EE LT . 2010 4EBK F, AUFIHE 600 K7, £ 7E
KHBRREFEMENER, BN ILR Rk 82 1.
2011 4FFK Fs AR 82 APk (FH) R . 2012 AFRKFP L
F AR, H sk 36 INBARR(RSE) . 2013 4ERKFR AL Fs 1R,
HIBE 16 TR G0, 2014 FRAE Fs 1L, ik 9 MRS,

2008—2009 4E

|
2009—2010 4E

|
2010—2011 4E

}
2011—2012 4E

}
2012—2013 4E

}
2013—2014 4£

}
2014—2015 4F

|
2015—2016 4¢

|
2016—2017 4E

|
2017—2018 4E

|
2018—2019 4E

}
2019—2020 4E

}

Fs Fs fUHPEE O MRAT AT E A S 14

2015 FFIRATHE AL E IR . 1FFE 1706 A [
J&  FERTA B S5 E MR 25 A MR RIS B B
SN R . 78 2016 455 FLikEs 45 A-dh ek
RHHEZ S 2 60, 3EAH 2 4200 LTS . 2017 48 54 4>
i AR HES 26 3 A, [RAES I pe 4 /NAZ A
FeARBH I B A R 2 5505 . 2017—2018 4
JESIMZIA ARG LB H . 2018—2019 4 S
ITZEER A AR X IR

B 11 x 08CA095(JHZ 16/ 58 45)
Fy FOIRIC KL BRI 600 KA F,
F, B, Uik 82 bREakk. ik F; £R
F, F, AUHiE 36 bk (R SE)

F, F ARPiE 16 MRAT(RSE)

=

HTEM 120 DEEEMBLPRBUG T TEA S HiRE

ity ECIRIS: 45 S dh EERP R HER SR 2 07, #EACES 2 48 4k HE
A IR 54 Adh ORI R HER SR 3 0, 4RSS nAs 1l 1
TR A BT U R BRI B A 2

1T R A QT S IR I AR DX G 5 1 45

T A8 BB RO TR IR 5 A DX 265 2 A AR 7 1 [ I A 7

1 F3E 1706 B RiLE

2 iF3E 1706

2.1 YRR

VFZZ 1706 4t i, 24 F 1 222.0 ~
230.4 d, I X RE SR E AR 207 R 0.2 d.
YT L, W RBOH:, Ak, A R IEE RN
Ufo PBESIHAE AR B LA, PR A AR AT
PR 1P 1706 BRBURA BiE P, R 78.0 ~
82.6 cm, PUEMEEAT o M Fop BT R, BE
5%, BERLF . BRYTEEIE K10, 15T, FURL, AR A
T, M BT, BE%L 35.2 T ~38.5 T 1667 m?,
BERIEL 34.1 ~ 353 KL/ fl, TR 49.5 ~52.0 g

22 HitkRm

2017—2019 FEHFPYEE . 1742 1706 LA
SR, R JER FURY I N SUR | 25 AR B
23 BT

2018.2019 4XF P52 1706 & A il JTHEA 70 5
(£ 1), K5590H 8.5%.9.4% L& 5 (T3) 5
R FEDA N 14.8% 13.7% , 25843 )
610,783 /L, WA & 451 29.2% .26.6%
Wz K 43 5N 56.6% 62.1% , T B [a] 43 51
3.5.4.8 min, 2 & B [8] 5371 24 3.0.4.6 min, fir fifi 1f
BT 5 28.32 em?, 18 & A8 T F Al BH T 43 51 4
118161 E.U., ZE{PE 45 4 127 151 mm, H#%
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2024 4F  HE41% 4

5910 70.4% 70.8% , Fe RBLARFE 143500 123,
176 EU.(F£ 1),

3 FE 1706 FERM
2018—2019 4= BEIn] g 44 /N2 7= b 52 AR B %

W I BT A R IR B A AR A K 4 X (3R 2),
14 S0 1706 B 7= 5 %K 85.7% , - M =

8 611.5 kg/hm?, FLXT HEEH A 207 347 6.70%, JESiR
snRh A ZLRES 4 7 52019—2020 4EEESEIR, 14 A0
SRS S PR 7 957.5 kg/hm?, U IE S
FE R 207 3857 9.18%, JE SR Al C 4LA05E 2 475
2019—2020 4% B A =0, 14 fIE R, H R g
77, SR 7 740.0 kg/hm?,  FEX BESL R 4R 207
B 7.31%, )87 11 SRS 4 40

F1 £ 1706 MEEESIER

—_ K5/ HHAE KE/ BEMEE/ WKE/ RERmE o bAoA/
%  (THE)&®E/M% (L) % % min cm’ E.U.
2018 8.5 14.8 610 292 56.6 3.0 28 123
2019 9.4 13.7 783 26.6 62.1 4.6 32 176
=2 FE1706 FERM
AR R 7o /(kg/hm?) Bext HEKE /9% PRI
2018—2019 T A ATk 4R X B (1 4F) 8611.5 6.70 4/14
2019—2020 I A A /KA X R (2 4F) 7957.5 9.18 2/13
2019—2020 T RE A ATk 20 A PR G 7 740.0 7.31 411
X HR SR RO B A 207 .
4 FE 1706 FIEFARES Va5 = W23 | P A e 2 1) = -4 e 7 L

4.1 FEATHER

H M A AR T T B AT R, b
o £ 1Y e AEK L 2 52 e % R I o S B I O
PRI, 7 B A b I o, P A SG . FERTEEVEPIISCER
J& , BBFSERELATT 4 AN, —2IREL REAMET
25 emo IRBHIANA T DIATHE AL HL)Z 38 0] LUK RS FT
AR D R I R . R RIS AR
- SRR A I A i SEERAE AL , A R T ke
T PEE T, R R, TR . DA,
FHATE 1 80 1 UK Sh At % 5 e A RS P4 4T
WRITIE , FR S - 498, L b T 52, b i P48, oAk
A, M SRR BITR 4 A0 5L

Pl FAb 3 . /N RN FAERE AT A FERN AL B, N
AL REA B 14T | 5P S5 R A i
AT 7 LSO A S & A o FERERET , D RERG
FIR AR 2 ~ 3 d, AT LR BERDFHEHT B3040 HL B
R TR, AEZ W RN BT, AS BB AT BB T K e b
b DR iR R 2 RN B EREAD, B
i 27% ik - 1% - 98 A4 FEEIE R B0E 10%
ML R K G - 500 G - A BRI 700 I 709% it
BRI PERN R B 109098 - 1% - 55 R 7 4b B

FRAERD PP T-2 BB R
4.2 FEIRE

) RS B R R, R IR RN A — 4
B SR R OCHE . 1542 1706 & T rh 7 FhE
EEFEHN 10 ] Edhf), o AR, SR80
PRHER , BRI TR R, B9 K ERE ., Wi
A, — TR AN I A A ; R AR
PG, ARA, H TR BEAR 2R, DN, 40 BE
DR BRI AHTHELUTE BOH

Pt I RN, A DL 270 T ~
330 TPk /hm? RE . X TR LR, FEREHE 1 d, AT
HEOMBEATE 7.5 TTFk hm?, (HREIEAREAELEZT
450 J3#k /hm?,
4.3 Bl

it SRR, — it R ZENE 45 ~ 60 mYhm?, N,
P,0s KO =& BB LA 1 21 : 0.8 HEHY, JREK
180 ~ 225 kg/ hm?, R — %% 300 kg/hm?, Ak A
150 ke/hm?. 7722 1706 L5 i/ INAZ it N Dt ) i
PURHE R 3, BB R Z 120 ~ 150 ke/hm?,
Z 30 N B () AT AR i 22 i 38T, R 55 1 T 4
AR K RS 2 B AE s XPH T AT E 2 IR
B AR TE], PR 1 A
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2024 4F  H41% 4

4.4 VEBE

GRAF IR K, R T Rh, SRR B iy
fille VP42 1706 BAKIEAT RAG LT AT LIRHERE,
{HRTFEFR B A A - RN, X 1E 22 1 ke
KMEHEBGR R T K R T RS S = &, i3
T A RO
4.5 PR HREE

FE/NZE 30 1O R B C R R, B P
WRIRAE 6 CLL L, JRHEFE 10 1 00—16 : 00 MHiji
PR B A e B T AR 22 H AP A R 2
E o AR TRV ZZ H , EEAE/ N 3T I Z i
L) Py Ry SO i s S e i o

FE/NZ 3 A B AL S A U 1 By iR 1A,
WRRE TG R 3, LA PR AR T 5T 1FZE 1706
HHLAR SR R |, R T R R SUR R
REN. 3 AT AIREE SR T N2 B
TR KA, B IUBE 1 ORI E 2R 76 4 A
NI E S A B, BRI R R A S
B7 " Bl 36 PRI S AR A , v R B TR I L, L A
B -

5 &R

SRV TCEIE RS AR AT , MU /N
A2 eI (EUR: , B B34 AR I I RO, U P K
IRE (UL 37 S8 7] Tl i e a8

Z—, MR GE = 3 BEE, R A7 1 BN R
TR OCR MR R G E Y, HE,
3 BERE X STk R A KN TR] o BT R S X
2003—2022 4 [ 5K /INFZ U4 22 XK b 23R
HEATIFSY , R INA BORRESORN b 5T B AR 3T 20 4F/)N
AR TTERACRE, AR BRI IR, ) SR Y T
R R IEAOCOC R, SRR BB A Y 2
AR EACCR, BLIHTE R SO0 e T
Hr TR R OGRS, T4 1706 77 it i3
1, R TE RS R BN R B Atk B B8 v TR
FERORSEIA . FEARR AR TR N
PR AR R S AR T L B E
FFE NTHEL BT Sl

SR

(1] s =0 E L 45 BN 822 9 B E
FERR =R Bl Ry P4 AT D). HR R 2 38 47,2023,39 (36):
28-32.

[2] 0T R 28 e Ry, [ S e 3 ey i 2 s BA. il R e AR S
2023 [M]. dtat A E ST Ak, 2023.

BlA HEE AT E BUNERSRAEA 206 1)3E
ARG REEEORT] B R, 2023(21):52-54.

[4] . &A™ /N B AT 22 318 I BT Al Rt
FeiR,2019(1):153-1

(5] BT, B 4, Ty 15 5 45 U A2 XK H /N2 A Y
AR FUEE[J/OL]. 43 FAH Y & Fi,2003:1-13 (2023-12-05).

https://link.cnki.net/urlid/46.1068.5.20231204.1739.030.
(6148 5. ANIR/INA iR (R) R AR VAR A AR SR
WFFE[D]. KBIHAT REAll R242,2018.

6 ZERIE

TET R AR /N il Bl R 2 T TR A H AR
Breeding and Supporting Cultivation Techniques of Wheat Variety
Xumai 1706 with High and Stable Yield

LI Qingyan, ZHANG Cunli, GUO Yuanyuan, ZHANG Lanfeng, TIAN Xiangwei
(Xuchang Academy of Agricultural Sciences, Xuchang 461100, China)

Abstract: Xumai 1706 was new wheat variety with high and stable yield, it developed by Xuchang Academy of Agricultural Sciences. This
variety was bred through pedigree method with Yuyan 11 as the maternal parent and 08CAQ95 as the paternal parent. The objective of
breeding is to improve the weak spring, maturity, stress resistance and other traits of Yuyan 11 through the paternal parent 08CAQ95. In the
process of progeny selection, based on large panicles and large grains, we paid more attention to selecting single plant and strains, with winter,
semi winter, early maturity, and stress resistance. The result of comparison experiment shows that Xumai 1706 is the best in the variety
comparative test organized by Xuchang Academy of Agricultural Sciences in 2017, it was recommended to participate in the Henan Wheat
Production Technology Innovation Strategic Alliance Consisted of Institutions. In 2021, Xumai 1706 was approved by Henan Crop Variety
Certification Committee, and the approval number is Yushenmai 20210068. This paper mainly introduced the selection process, main
characteristics and yield performance of Xumai 1706, and supporting cultivation techniques, to provide technical guidance for farmers.

Key Words: Xumai 1706; Breeding; Yield; Cultivation Technique
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Barley and Cereal Sciences

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

FhAEEE S, £ 2,55 /N bR AZ 1033 s PR B B IMTII/O L) KZ2 545 268144,2024,41(4):56-61,65. hitps:/
doi.org/10.14069/j.cnki.32~1769/5.2024.04.011.

IZEFBREZE 1033 1R hay™ ey ke e

FEAE WA, TR L5k B3 BlE
(VLA AR M X 3 AR R BT /i ol A bR T A 530, Y05 1% 223001)

FEZ WA 1033 JEVLA R X UERI A BLAIETE T RE & 1/ N2 Bl R 2017—2019 4RI G4/ N2 SR ae Bk e Fr 7K
20 X ORI E , AT HERE 1033 ™ R0 GE M AT R . S5 R EZ 1033 -3 i AEEL 605.88 T /hm?, BHKL
B 33.43 ki /B, TR 42.83 o, 3E N BE N 71.43% , A2 RECH 85.7% . 2017—2018 4E1fEZ 1033 & JE46 2 A, R e tEfm
55 307, 7 16 MRS RIFRIL, HA R F=mre sl HEF 1033 BS54 T MRm A REE R R B EA
KB AT RREEO = A BN R R L, AR ESE 1033 A AEr=op AR RAFROARIG BR L & N R IEA RREL, 750 A

ZINREAICH, 1 2G4 RO EOR TR B, ey it 3 AR i b &

KR HEFE 10335557 8™ ;T 38 ; GGE AR
hESHES.S512.1

AN TR F AR AEY) , 2021 AR AR
2338 77 hm?, (AR EEY) EAE A IE ALY 20.02% , 5
PR 134254 07 1, HEVEY MR 20.05%",
AR, T 5 R (BRI ) S5 om KAk, A2
b ERFERRT AN

ANZE R B e R R A N PR TEAN T v
FEA mAa R0 (HSC)P GGE(genotype main effects

and genotype X environment interaction) XUy [ 7254

ST SES er g e N NI R S DT
PR GGE SRR/ INAZ > F KD KA R e
A OSSR i P PEAN IR R DA A
P A 25 XK 3 MIA Z B . GGE XUbR B A 7%
“BEAS AR AEMIR R DHRER L m AR T TR
E I Wk 1T e v - -4 N el g e U
B I REIRE i b Al — PREE AR 5 R X e
2, 578 A LN R 7 B L, iR 7 R AR
PE™ S AE R RERE S B w1 v PR AR 1, 3

M ERAREAS: B

Wk H 39 :2024-03-12; & 81 H 1 : 2024-07-24,

FEGIH LTV B2 BRI & S 4 (HNY202006) 5 VT
B PIE RS FEBFEEND 35 H [JBGS(2021)046]; 14 1T
b B 2= BT BE = )2 B A A RIS sh R R 5L 4
(00720230178 ) ; F- X /4y 338 15 A= Wy 2 ) 5K o 05 S 9 3
FEHGHAE (CSBAAKF2021007) .

PR TR AL 2252 (1988—) , &, Wi, B FRWFSE B2, B N/
SR R SR ARE R VIS . Email: yydu_1221@sina.cn,

* VR BOE A (1969— ), 3 WF58 5, E8NF/NE fh ik )5
HAE T WIS . Email: hynksgzz@163.com,

XEHE . 1673-6486-20240027

TRER T 4 AR E S IR R i 1 SR iR 5 A

e 1033 (i P A FRIER 1196) 2 TLIR R
THE 1, DXV B A BE A S8BT LATERE 52 R BEAS (%
723 ik 510 2458 Fy NACAS, i AN T 28387
& ZF M RiELEE MR 1), F2015—
2017 4 BE 20 E K4 /N2 dib B e 1A il
20172019 4ES N EI A /N2 b A g v e 7K
HiZH XA, 2019—2020 4EBES A PRI, 2019 4F
BASHEPRAAL,  SAPALS Sl CNA20191005871
2021 432 [ GARAEY) St Aol 2 51 e T, e
G5 M EH 22 20210025,

2006 4E W 23 x EH 510
}
2007 4F WeF 52 x F|
|
2007—2008 4F: F,
|
2008—2009 4F: F,
| LRI
2013—2015 4£ PRSI
|
2015—2017 4% #ERT /K HiZH Tl g
|
2017—2019 4F B A Kb X0
|

2019—2020 4F 5 ifERg A K A = e
B 1 #EZE 1033 RiLEFREE
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20244 HA1% a4

e 1033 Jm=AEah Bl , 2 5, i A8
K M@ TRER, BRI, BERE B . K FHUE
PERCG TR € BE 1 s, B 2R Bk TR i
T RER ST BAET DU A A5 AREERAHE,
TR SEHE . FELTHEIE BOR T  FURL FPRLAR o
PR P (PR 2) o AR SO el 5 IX Il el , o
M 1033 (B IP ARE MR T 0, BAEN
AR BRI R SRS AR o

1 MR57FZ%

L1 KR

ARIRIE L 2017—2019 4EZ [ KA /INEE i Fil
G IR FK 2 X G A 4 4, i
1033 ZEN I 10 f3/NZ2 SRl AL, b 22 18
XRE SRR (R 1), 38815 21 M (R 2),

AT B A C. MR D. B E. R

B2 FAEEEREEE 1033 S
F1 A RTHER

P B SR LR PN s
Gl TRS5 [ SEsg7
G2 WeF 47 VLI Hb X 3 B AR
G3 HEFE 1033 VLRI D X BA AR B
G4 HeF 45 VLI Hb X 3 AR
G5 RlK 1026 TTRERH R AR A
G6 #2000 TR A4 Bl AT B A w0 R 2 YR A BR A F)
G7 Pk 733 PHILAAMB 2 e B
G8 Bk 804 TTRARME K2 T B ARERNL A PR F
G9 k22 TR AV B B/ N2 ISR i
G10(CK) JiZZ 18 JA O mfol Bl g

®2 mMREMERES

R

EVENE

2017—2018 #EEL(E1) J&BH(E2) JRI(E3) B F(E4) Hr 2 B(E5) 5 (E6) JEA(ET) JH H (E8) JF 55 (E9) . B FH(EL0)
WHH(ELD) HSHF(E12) fm N (E13) JE%(E14) GE W (ELS) SRR (G (E16) JEE(ELT) XM (E18) J&F

(E19) FEBH(E20) M (E21)
2018—2019 #EE(E1) JEFH(E2) G2 (E3) i (E4) JBEBH(ES) B £ H(E6) o< FH(E7) JEFH(ES) A T (E9) BE 55 (E10) |
WRAELD) H SR (E12) J8 M (E13) JEZ(E14) FER#(E1S) FhI G (E16) J5E(E17) AR (E18) (& F

(E19) 4B (E20) W% (E21)
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1.2 Rk

1.2 HEERE B, XA 56 % AL X 2 HE
H,3 WEE /M 13 ~ 17 m% 85T 2017 4
10 A 5—15 HA12018 4 10 A 15 H—25 H#&Fh,
Frdie B A 7= SEBR iR 1K BB A H R IR
122 FHRES . S (EZR/NE ST X
RIICEI H ShruE), P A F M bke e =
BRI A ORI R REORE R R T A
HATEE R AR . IR E A Excel 2016 2443
FEH S E AN =R R G AU RCT 99 1.0 155040
Fhysr= o) . ERNERA S REG M RIEFH
GGE Bioplot GUI fuff: GGE WAx &, GGally fu 4 4H
K T HRAL 3T, agricolae FUNEE AR 3T .

2 ZERE59Hm

2.1 fEAZ 1033 Ereks e

210 MEF 1033 P E R EAZMREH ., W
F£3.3 4 R ,2017—2018 4EBF K I e h , e
1033 44 F 1 221.05 d, Fb X HE S AhJE 22 18 B

0.81 d, #k = 81.14 em, A3 5 FREL 572.07 J7 4> /hm?,
TR H 32.30 4% / B, TR IR 43.19 g, FEIE
7 995.41 kg/hm?, SEFRy™ & 7 333.26 kg/hm?, 2018—
2019 4= X, ERE 1033 24 F 232,57 d,
oo BR G R R 22 18 B 1.91 d, R 85.00 em, A %K
FE%L 639.68 T1 A~ hm?, FEA L 34.56 i / f#, TR0k
T 42.46 g, BRE P7 i 9 418.55 kg/hm?, SE PR 77
8 864.14 kg/hm?. 2 4 IX 3l 56 1 ¥4 A &5 4
605.88 J1 ™ /hm?, FHEKi%L 33.43 ki /B, TR G
42.83 ¢,

2.1.2 A 1033 merE RS ERLE R AT .
4 FR,2017—2018 47 B X i i b, EZZ 1033
FEE 7 333.26 kg/hm?, HEA S 2, HUXTHESE ™ 6.08% ,
A B E K, X BE B R =20 IR R N
95.24%, ENEEHN 85.71%, HEAH 1, HmRRZRS
85.92% , HEA4 5 2. 2018—2019 4F B X I ua Y
31033 7742 8 864.14 kg/hm?, HEZ4 46 5, okt BRI 7
4.71% , KM S K, e B ™ = 290 iR R
80.95% ,3& 0 J¥ N 57.14% , HE4 55 5, mka 2Bk
85.47% , HEA 5 2.

®3 20172019 FERMMEERZHRRA

. EEEH/ P / e orde s R/ BUAEER / FRIEL/ TR / g
d cm (FI4~ /hm?) (A~ /hm?) % CHz / B g
Gl 22243+935  75.00+4.74 152859+291.59 54501+ 59.85 36.53+640 32.02£299  46.74+4.29
G2 221.62+871 8495+587 1657.31+368.80 58478+ 5635 36.70+7.76  32.28=%3.13  43.55+5.57
G3 221.05+8.60 81.14x4.68 152609+271.95 57207+ 57.16 38.48+7.43  3230x3.67 43.19+4.03
G4 22095+882  7824+6.11 1594.85+319.96 60327+ 64.81 3879+6.61 2934+474  45.85+3.59
G5 221.71+895  76.05+496 1499.68+253.99 567.22+ 5452 38.62+6.06 31.45+347 4436476 2017—
G6 221.24+924 7448560 1519.74+24445 609.62+ 8695 4089852 29.11x689 49.12+4.59 2018
G7 22076+ 891  73.00+4.76  1533.88+267.66 581.35+ 59.62 3876 +6.66  31.83+422  42.68+4.33
G8 22224+937  7695+536 1398.02+243.01 564.86+ 53.38  4154+8.65 3132+3.66 47.29+4.87
G9 221.86+9.44 7743541 15874931427 57571+ 58.64 3721+6.15 3049=x4.17 46.38+437
G10(CK)  221.86+9.36  75.71+4.93  1499.11+252.09 54373+ 4573  3695+501 31.93+349  4552+4.08
Gl 23490+7.08 80.10£6.08 1515.81+250.19 58721+ 66.98 3943+6.02 3570+3.75  46.24+3.69
G2 23376 +7.15  90.57+833 1683.94+43026 639.82+ 9395 39.55+7.86 34.17x3.03  43.90+3.63
G3 23257 +6.64  8500%6.87 1546.66+294.74 639.68+ 7556 4229+6.68 34.56+3.06  42.46+3.55
G4 23319+ 693  83.67x6.63 164446+37320 67402+ 84.67 42.06+596 32.07+354  45.55+335
G5 23424+ 686  81.43+743 144556+245.18 612.69+ 7583 4340+854  3475+290 44.82+330 2018—
G6 233.19+737  7852+587 14619127291 690.44+112.42 48.07+7.88 28.84+3.72  50.03+2.73 2019
G7 232.95+6.97 7924606 1463.05+26896 63261+ 8124 44.06+652 3486379  43.26+3.30
G8 233.62+6.73 80.48+572 1289.00+246.75 60520+ 78.92 47.95+7.26  35.02+450  47.30+2.72
G9 233.67+695 81.19+639 1584.71+258.96 633.75+ 7591  40.67+6.09 3231+3.67 46.80+3.49
GI0(CK)  23448+6.93  80.67+551 14185120249 590.92+ 53.62 42.12+4.54  3503+432  45.69+2.62
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2024 4F  H41% 4

GGE XA Kl 4 Mr 45 SR 2 B ,2017—2018 4F B
WEZZ 1033 S Fhfa e MEHEZ 55 3 (1K 3-A), 7218 M .
S E gl MR AP E RIFRM

(K 3-B),2018—2019 4FJ& , #EAZ 1033 ShFhfa e vk
HEZA S 9(F 3-C), EfE T A M X 2 ik i rp 32
R (18 3-D ),

R4 20172019 EEZRMFERIN

ah b FERIIE /(kg/hm?) Wl 1% BT RS 1% TENEE 1% e R 1% I
Gl 721225 +767.18 AB 4.33 80.95 52.38 83.99
G2 7261.01 £765.01 AB 5.03 85.71 71.43 84.66
G3 733326 £740.44 A 6.08 95.24 85.71 85.92
G4 7243.02 £759.29 AB 4.77 71.43 57.14 84.50
G5 6932.46 £626.33 C 0.28 42.86 14.29 82.18
2017—2018
G6 7407.37+817.49 A 7.15 90.48 80.95 85.88
G7 7 082.24 + 667.37 BC 2.45 57.14 47.62 83.60
G8 7205.54 £ 657.42 AB 4.23 71.43 57.14 85.33
G9 731434 £715.79 A 5.80 95.24 80.95 85.99
GI0(CK)  6913.04 +583.88 C — — 0 82.48
Gl 8 822.95 £ 925.68 ABC 422 80.95 52.38 84.04
G2 8740.84 +971.87 C 3.25 61.90 33.33 82.68
G3 8 864.14 £ 832.94 ABC 4.71 80.95 57.14 85.47
G4 8986.08 +907.28 AB 6.15 90.48 90.48 85.97
G5 8734.28 +928.50 C 3.17 71.43 33.33 83.07
2018—2019
G6 899357+ 97830 A 6.24 90.48 71.43 85.30
G7 8 803.74 £ 906.23 BC 3.99 85.71 57.14 84.04
G8 8943.67 +949.67 AB 5.65 90.48 71.43 85.07
G9 8942.96 + 958.75 AB 5.64 95.24 80.95 84.97
GI0(CK)  8465.62+898.53D — — 4.76 80.53

T FFEE R A RIS TR 30 28 R s B ST E(P< 0.01)

2.2 UfEFZ 1033 JP A o b

221 A 1033 PR B P E AT . ATES R
NERE 1033 PR SR MR, AR5 F
F R BT HEATH ST AL b, 25 R ANE 4 i
TN 20172018 4 X I E H , EZE 1033 j7 it S
RZEREER . A RO 3 I A 6 &R ,2018—
2019 4EFE XS e 1033 i 5 F .
A RREEOY B B EM KR LA 2 KI5
B, WEFE 1033 P S e B I bRE AR
HRIEOY 2 B IEAHE KRR

222 MEF 1033 P BGER AT . B R
Mres BN, B REEO ™ 8 BRSO ok, B
AR RECH 0981, EERK MERE,. 24 F
W bk TR e R BRI (R 5) . A

RUPEBGE 1 42 A B AR R SRR R
T ZIO0T 7 e RS A (B2 A0, 30 3k o o e X
e R B0 1] 0 T2 38500, L[] TR 92 2680 7 B R 178 466 Xt
T G I RN R A G, A RO S = i 2
FEIEAE L FR . BRIEOO P 5 i BN 5
2, HEGER RN 0364, 38 5 2R H W A R
B SRR RR S 7 R A 1] P TR RN, Ao A v
PN 00 ey e B By G A S 51 75 O A
SR X A 7 1 () 000 P 24 %o (L, A 5
Hrem R EEIEHEXR, 2EFWEEERR
M 0363, 38 1 Wk iy e ZEBEEL AT O AR L R
R R ESORI TR B X A I 1] A AT E
AEE WS R A
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A PV i =V B
100 100
El3
S s
g g 50
Q S
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Breeding and Cultivation Techniques of New Wheat Variety Luomai 36
with High Quality, High Yield and Medium—strong Gluten

WANG Jun, HUANG Jie, GE Changbin, CAO Yanyan, QIAQ lJiliang, QI Shuangli, LU Wenying, ZHANG Lu,
LI Leilei, LIU Liya, SUN Xianye, YANG Senyao, LIAO Ping'an
(Luohe Academy of Agricultural Sciences, Luohe 462000, China)

Abstract: Luomai 36 is a new wheat variety bred by Luohe Academy of Agricultural Sciences with Zhengmai 7698 as the maternal parent and
Luomai 6010 as the paternal parent, using sexual hybridization and genealogy method, and was approved by the National Crop Variety
Examination Commission in 2022 (approval number: 20220126).Based on the results of wheat complex of shuidi formation in the south of
Huanghuai winter wheat region (Wanken Combination Test) from 2018 to 2021, the breeding process, characteristics and yield performance of
Luomai 36 were introduced. Moreover, the cultivation techniques were elaborated. The results showed that Luomai 36 was MSS to strip rust,
and MR to leaf rust. The main quality index reached the standard of medium-strong gluten wheat varieties, which had high and stable
productivity. In 3 group trials of 3 consecutive years, Luomai 36 had less variation degree and regression coefficient, and the regression
coefficient was close to 1. It has strong adaptability in various trials and is suitable for planting in Huanghuai area.

Key Words: Wheat; Luomai 36; Breeding; Characteristic; Cultivation technique
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Analysis of High, Stable Yield and Yield Composition of New Wheat
Variety Huaimai 1033

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

Abstract: Huaimai 1033 a new wheat variety bred by Jiangsu Xuhuai Area Huaiyin Institute of Agricultural Sciences. In this study, the
high yield, stable yield, adaptability and yield composition of Huaimai 1033 were analyzed by the regional test data of Shuidi group in
south Huanghuai of national winter wheat cultivar experiment from 2017 to 2019. The results showed that the average panicle number
of Huaimai 1033 was 6.058 8 million/hm?, the number of grains per spike was 33.43, the 1 000-grain weight was 42.83 g, the seed
setting rate was 71.43%, and high stability coefficient was 85.7%. During 2017-2018, Huaimai 1033 ranked second in yield and third
in stability, and had good performance in 16 pilot projects. The yield of Huaimai 1033 was positively correlated with the whole growth
period, plant height, effective spike number and number of grains per spike, and effective spike number of Huaimai 1033 had the
greatest direct effect on yield. Therefore, in the production of Huaimai 1033, the effective spike number should be ensured under the
cooperation of good cultivation technology. The advantage of multiple spikes should be fully utilized. The number of grains per panicle
and thousand grain weight should be appropriately increased. The three factors of yield composition should be taken into account.

Key Words: Huaimai 1033; High yield; Stable yield; Wide adaptability; GGE biplot
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2 SR N EEIA BUR S RS S BN E R AR
A PEE R I/INA 252016 ,2017 2021 4]
B /INZ IR BN R R R kA Ay T
K X IR/INAZ PR AT, XN /N S R RSP
KP4 H B = AR SR AT U S5 e o) e P s DX
FE I “PEAR” RANFN“HiAZ " R AN/INZE Wi R
PR, 38 XY 1 BT M S AR Y55 H s ),

Wk H 1 :2024-03-14; f& 51 H 1 : 2024-08-05,

HETH « ERIACA M= ML AR R (nyeytx—03 ) ; SR AEY) 858
A WA [ 5K R S S0 R A (CSBAAKE2021003 ) 5
PEILAAHR L K F R B/ N B R A R 0T H

EE TN An HE(1976—), 5, FIBFFT I, BN F/NEH i Fh ik
T E5E7 BBV, Email: 13721807607@163.com,

*EGEE R B(1976—), B 4, MIBFST 6L, WF 5y 1) gkl
FElEEE AOVAERE . Email: yuanzhang2020@163.com,,

SCHRFRARED : B

XEHS :1673-6486-20240028

TEE R 20 R BN R AN 2 N A
XEKR,

1 A T AL Bl 2% e i FH R A4 A1 BL9E 110160
YERBEAS JFZ2 21 YRR ACAIAT A, Je 2t &
TR TR P, I R B B 1326, %4
FITE 2021 AEET A T E (FERS: BiFE
20210024), %EF 1326 e H.m 7= A ZH R
P RAEYE, 7RI 4 i T X H e Rt
43 77 hm?, ASCHHRE 2017—2020 4R B4 B K 41
DX Sl A AR P A B, XTBEEZ 1326 19
PRI o AT 4B, BT AR R BE L A A R AR
FEAZ 1326 A, N =) RS 2%

1 MR57FZ%

1.1 AR

K 2017—2020 A R 44 /N2 d A (R K 4)
X IR AR I BB, IR R A 3 4
29 SHnih R (43 BUGRIRZE S N IR . X
ML RP R 113 (T E S 5 B % 2015016), J&
S5 R LG RN BT R A AR B BN Y
PRt
1.2 it

HHE A B el A 4 A B AR T 0 T R AR
“IXA 997 R R 25 S5 B R A 25 e R B
S ZEMNR 5 SR SR e M I ME - R R
B (CV),CV BN, ShFp = RS E 52 5
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JIN 5 i RRR R M RTE T 1 BT T A S
(P) F AL o Bl B AE (PGEL), 24 P, PGED {88 /s
B, R IIZ A 5 B U S AR EZ 3 DL AR AN [ PR
SR SRR AR A R B S R
T 18 3 A 7, B A A i R A R
o A S BB A 4 L

FIH Excel 2003 2 il i PPl i B, SPSS 22.0 £
P A PR R G A TAHOC R BB AR GE T4 -

2 HBREHH

2.1 FEF 1326 PER M

S8 1326 LEITRG A /NAE S A XA S (K
) TR EENR AR 1, &2, 2017—
2018 4F i iR 2248 S5 R %K 3.570% .2018—2019 4F
JiF SRR S BB 4.425% , 4578 SRR F IR
TR X AR B 0 KO, i — 2 i si 42 1326

FIR RO 113 77 it 22 57 10 . 25 1, 0 25 2R 471
T3,

F I A /N2 AR K A DX R 56 A 7= R 6 2
L AL 3. 2017—2018 4FE5EH 1326 X I
5, 14 A RIS 12 MG s O IO 22 113 3%
7, RGP 6 234.0 ke/hm?,  HX BR R
35% , JE S /NS T 7 38 B KF . 2018—
2019 4 FE XA, 14 U s 12 M5 AR
RO RO 22 113 387 IS4 6k 8 377.5 kg/hm?,
HOX BRI 7 3.3% , Ji /AL 8 fir, i B35 K
o 20192020 AR B2 A S L 15 A IR R
14 NI A B0 O & 113 31957, i 3
HE 8 245.5 kg/hm?, HUXH IR S R )™ 4.4% , JE S0
P 3 M. L5 b S0 1326 3 4FINED 43 ORI,
38 mLUCHE B2 1326 S IEARARZE 113 AL, 2
—AICEARNY (20172018 4F )= AR E  F AR
(2018—2019 4F )y Sy KA b Al

F1 2017—2018 £EMEA/MEXIR (HFKA)FEL R BZMHENIE

5 S H i (DF) RE ! ¥y F{H R (P<0.05 B.3%)
AN KA 28 8 585.846 306.637 1.401 0.089
A 13 1081 057.250 83 158.250 103.432 0
W) 12 45195.430 3 766.286 4.685 0
A x 156 125 421.984 803.987 3.672 0
R 336 73 563.492 218.939
A 545 1333 824.000

HREA T RE CV(%)=3.570%,

F2 2018—2019 FEAMANERIN (FKE) AES R EE N

A S H i (DF) RE ! ¥or F{H (P < 0.05 B%)
AN KA 28 24 349.867 869.638 1.403 0.092
A 13 957 059.750 73 619.984 46.746 0
W) 9 51 857.145 5761.905 3.659 0
A x 117 184 264.438 1574.910 2.540 0
R 252 156 252.797 620.051
RS 419 1 373 784.000

AR R R CV(%)=4.425%.

2.2 EF 1326 ;RN R B

2 1326 (yy) FUOE B S FPRRAZ 113 (y) ) B
PR ZE K KT 0.050 (Kolmogorov—Smirnov i
5), PHEERISFF G IES . X A AT IR Sy
Br i B RO TR BT 0 U yaxxe Mexs

R, 9847 1326 LT RN y=685.027+6.459 x+
3.892 x,—-11.266 x5, Horpt x % x5 X yy HLHEAE B
ZE BN 0.545.0.405 F1 0.461; K832 113 £k
HHEH y=138.832+6.740 x,+9.614 x,-3.607 x5, HiH
x5 Xy, 1 B A A2 R0 51 0520,
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0.703 1 0.127, j=i 3 TR B E PRI A 1) R
B35/ F 0.050, BEEL FERLEL TR X 3 BER
w2 A g 2R, Nk 4 51 (Rl 45
FH A R BN 38 AR R B
M35 4 A1, 983 1326 £6H s f R A Bl
PRI TR 3 SR, A BERE SRR,
FORLET B AR A N, TR R ) B E R S T
W], FEFF 1326 FEEOMRER 0™ A= 1 1 (R H24E
F, HAB R 0,194, TR 50 [ B o BRLASO™ Az £ Y
AR R/ R -0.144, %647 1326 BEEUM E
FAE AR B, A SR04 A28 22 B AR
R FEBURYEAZ 1326 PR S EE M R & .
Xof B S RS E 113 A 7= B B2 = i g i) R[]
FHE 1326, Ho ROk 500 B E ik, HOk 2

FER, TR A RN . HSFE 113 R IGE 3
T i A A R A (-0.359) Rk B0 1 R AR
FEAR AR AAAE (=0.225 ) I 520, 1k /MBI 5 Fok
BT o T R RO AR R FREZ 113 T
7 8RN 5 S R BRI R ASORE B A R X
TG MR, 77 ot PR [ M PR 3 25, 56 2 1326
RO = EIEEAE O, MHORZE 113 s, R
B FRBO R ™ A T RN, B B SN (B AN 2 K
Koo BEAN, BB TR AT o e X R A
A IE RN, f DL AH LR SZ 113, 542 1326 1677 i
T A B A R 8 TR T R X 3 BB A,

JEEAZ 1326 AT AR 1T RE 58 AT
PP p Al

®3 X126 TERAKRSELLRER

Ay vl S35 7= i /(kg/hm?) IR HAP= IR At B % 0.05 & E
2017—2018 4F i 1326 6234.0 713 12/14 3.5 be
(XI5 ) ¥BFE 113 6022.5 11/13 — — de
2018—2019 4£ BEF 1326 8377.5 8/10 12/14 3.3 be
(XA 5) R 113 8107.5 10/10 — — d
2019—2020 4F BEFZ 1326 8245.5 3/6 14/15 4.4 —
(HEr=iR5e) R 113 7 900.5 5/5 — — —
F4 INEFERZREXRERERRH
. - LIPS Higmiz (Al E AL BB
TIPS Ea=: " N
y X X X3 Y4 Xi X X3 &it
W 1.000 0.372 0210  -0.427 — — — — —
X 0.372 1.000  -0.356 0.062 0.545 — -0.194 0.033  -0.161
BEFE 1326
X 0.210  -0.356 1.000 0.002 0.405  -0.144 — 0.001  -0.143
X -0.427 0.062 0.002 1.000 0.461 0.028 0.001 — 0.029
Vi 1.000 0.300 0.601  -0.507 — — — — —
) X 0.300 1.000  -0.320  -0.042 0.520 — -0.166  -0.022  -0.188
HFE 113(CK)
% 0.601  -0.320 1.000  -0.510 0.703  -0.225 — -0.359  -0.583
X -0.507 -0.042  -0.510 1.000 0.127  -0.005  -0.065 — -0.070

2.3 BEFE 1326 MIE N AT (K 1), 2017—2018 4E &, 87 1326 XI5 ™~

2301 i A 1326 X350 4 R 7 5 43 A 0 B o
2018—2019 4EJE, 5847 1326 XK 14 AKX,
S 7 8 377 ke/hm?, B 5 77 A 9 628.5 kg/hm?,
14 Sy &t 7 500 ke/hm? A 12 5K, &
85.7%; yrEHIE 8 250 ke/hm> £ 10 AR, S
T1.4%., XFREEERDERZE 113 SFH77 4 8 107.5 kg/hm?,
YEAZ 1326 A 10 SO 5l B3ME , 5 71.4%

B SR, EY R 6 504 ke/hm?, i T
7 063.5 kg/hm?. X B RS2 113 7377 &
6022.5kg/hm?, FE4 1326 4 9 S B0, &
Lt 81.8% (1] 2), 2 4F/ il 45, 2017—20 1 84F
R FH KT 2018—2019 4E B, T H 2
2017—2018 4T 4 /N2 AL B IR, 3 38 i A
B W RE R E BN R R e T R S
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WL GEARFIR Z 5, 7 i AR . 985 1326 7 &t
kb 1 873 kg/hm?, Xt BE RO 3 113 77 kD

10 000 T
9000
8000 ,
7000
6000
5000
4000 -
3000
2000
1000}

—pE

.
AR S

Feh /(kg/hm?)

10000 1

7 /( kg/hmz)

I R I 36 g R R R ANZIX TR B

1 2018—2019 £ERZE 1326 ERIXBHN=ENTH

23.2 S 1326 HH A TR MRS i A 2 AT

FER 5 1,584 1326 11 2 AR IXGR IR A AR 5 R 800
IR 11.17%F1 8.05% , /NFXTRE SRR ZZ 113,46 S
b A b TR UEBA%EAZ 1326 ()7 HETE
AN SO AR IR/, ST PR T X R
HHESE A 1326 AY 2 4E X a6 45 51 1 B 23 )N
50.00%7F1 64.29% , Y85 %t IR, RAASEE 1326 B A
B IRAE PR . 9B 1326 78 IR I i 2 MR
FE BB LR (PO 4350 R 612.156 F1 900.527 , % BE KR
F 113 WAL 4> 9k 1 097.947 Fl 1 567.613,
AEREYEAZ 1326 MBS PLEE (POYI/NTRE 113,58
W% 1326 762 M50 S0 B i itk . e
A7 1326 1 2 A X3 56 4 B o -5 g b R B A
(PGEE 4>k 3 234.783 il 4 375.550, 1E [l — it

2 084.5 ke/hm?, 7 iR B /N T Bt S

9000 — P
8000 |
7000} . . .

6000 | : -
5000 |
4000}
3000 |
2000 |

1000 -

ZK g FE W BF KE RE R OBM W RS
2 2017—2018 £ E3 % 1326 ERIRENTEN

I P EUERN, RIASEFE 1326 ;= SR b Fp
FEAS R AR R Bt R,

2.4 GEFE 1326 PUik S L5 TR BT

241 fRTERRR . DX S B E (% 6)4h
2018.2019 45677 1326 & 1 (T3 ) & =430l A
14.7% 14.2% , 25843 5k 774 801 oL, 1 1 s i
SYECSY A 31.4% 30.8% , WK A5 R 59.4%
60.1% , Fa 5 I a143- 50 2.7 .3.0 min, 35748 171 A1 43 51
H 78.27 em?, T KPLAFFH F143 510 254 112 E.U..,
2.4.2 otk KIIEHUR TS E (R 6) 455 : %l
72 1326 11 2017—2018 4% 2 45 R T 4545
o I R0 , e S I A5 s R R R TP RS A
2018—2019 4F% 7 , T B SR 59 F S0k | oy gt
B AR 20 , TR

*®5 WE 1326 5RE 113 ERIXFHNTREZBRBME (P)ESREEIE(PGE)E

RIS AEy B A5 R B(CV )% ERE 1% Pl PGEi &
BiF 1326 11.17 50.00 612.156 3234.783

2017—2018 :
B 113 12.02 14.29 1097.947 3208.455
B 1326 8.05 64.29 900.527 4375.550

2018—2019 :
HE 113 10.53 7.14 1567.613 2 822.990

*6 %EE 1326 XX EE

mEHEIR MR ELEEER

wE/ BEARTRE)  REH kR RE

RLARIRL/ mRBHT /

i PO _ RERE TR EUR AW R
(g/L) art 1% SR I% 1%  BFE /min em? E.U.
2017—2018 774 14.7 314 59.4 2.7 78 254 MR HS MR MS HS
2018—2019 801 14.2 30.8 60.1 3.0 27 112 MS HS MR MS HS

TE - S 2 BTt o340 MR T, MS S HS S

- 69 —



REZSGHIPE

2024 4F  H41% 4

3 itk

Az N RS B /NG B S R SR e B KT L
FeE M BUmtE & i, 2 S 2R IR R AR
A RIE 2 RPN S R, N
2 177 i o P BB RO BORT TR T 3 R
MR, FEXTEEZE 1326 F= B 3 EE M A&
B, BEEIORT ™ S S R R . TR A A A X
INEETERY, N R R ERAN 24T
WK 2B Tb R TR R B A K —
TR SE3Z 1326 FEORRREILA TR W LA _- AR
HHIERL, AER G R E KIS E IR 2 8
KEEF|FREEOE B, e N /INE =4 ThrdEht . A
WFFEH 2017—2018 4F B fr Ay Sk i Bl f K7 i
FAKTF 2018—2019 4F B, A b IE 5 4F 4y 2L =
3 R BARAL, EEIFEEET 2017—2018 47
BB /N A B AR 1 S 45 . 2017—2018 4F
FREHT, 22 K00 14 P TR o A Fp OB HEIR /N2
Jei S B R FE KRR, AR F AR IR AL, /N
AR/ N o /N IR T AR AR AR &
A IRE RSN, B AT EER D . TE/INZ R
JE 1 FH AR, /N2 $ T TV, AR oAb b, i i 43
BE AR FRAIL, UAR AR RAIC . /N 22 2 R I R
Rl AR AR R R, A o M R R
B REAS 15 AN BR TR AT, KR A /N2 A R B AR [
TR (R R B B, 2023 4R R R/ X 78 3 A
) H IR, 53 AR /N2 R R AR T RO AR
Wb BEAN AR AT A B R At 2 KT SR AR,
AR FHER  HES P R 1, SR 2 T, A0 48
K, mild s B8O NE R D RE AR R 16 T RRAIC,
TS dm A B R IS , HESR R BT 2k, R
BOER A o WORIDE 8 R | & A=A A 28 A
511 L £ BB 5, 1 o YA O 9 B A 1l
FEo RMATF,2017—2018 4y~ il 3 B8R Jo™
I E R

R & VAN Y Ik e T R N R = G
A AR G 1 R F W R iR B /N
Fhbr e 22 , i BURR Al S /N2 i 3 4 O 22 fi
AR /INGZ RN AR BE A T A /N SRR ERCH 3
2 RO B SR TIE AT BEFE 1326 HONESE
PR (AR 7 52 B 3G BH 55 1k A RD o8 A BE S B
PO E M A" . 2021—2022 4, M MHTT &
TR FEAR Y 2021 4F 12 H 6 H AWk 5 & Fhvi

7 1326 , 75 1% 3 W 5% 19 25 478 T 0.6 hm? 521 5 7
6 885 kg/hm?, 2022—2023 4EJA[ F A4 LB AOIERH B
2 M A B IRAE -10 CEA, 5E4 1326 &
IR A AR E . TR AR B A
FRER 1) A B BH T I ROK R T 28 55 v I 2 AR
Seik 58 B R B AN E R 55 BV /N ZE i A 98 2
1326 FEWIHPER w7 R RE RS R A TR T
EPELE R E BTN SRR T T TR
BB IE HAR P A0, 7E XA A
RIGHYEAZ 1326 Fa™ 1 & N AT, A RAE £
] = s P AN, XSS AR T34 1326 1Y
e FIH . 542 1326 FEZ A A i i LR,
A AIERE PRI O RV ) K P R S B I
P e Hh AN b ke G A TR AR

Sk

[# 0T, F YRGB DL AR #iEm A 22 KN RIR TR R E
JRIR B TS A ). TR A F,2014,43(8):34-38.

2] AR M, TIEAR . ST A B IX R PR A /N
TR RPR OGP0 B R[] TR R,
2023,51(20):115-121.

B WA AT E L A, 4%, [ /N SRl B AR 207 38 R
P S FHREYIE F1,2021,19(20):6876-6883.

(4188 A /N Rk X RIF 58 (—) ). 22 281 H 2 40,
2010,30(5):886-895.

[S1#%)" A A /N Al X RIFSE (1. 22 287E2:41.2010,
30(6):1140-1147.

[6] AR % T, 72,55 MK PR R 58"
FRINVINZE Wb Pt S P BRI, I R R A B
SEHR(A SRBLER),2017,45(3):1-5.

(7% 29 iE, Ty, T /NE B AR R M)
LV RHL IR, 2015(12):25-26,29.

[8] FLZIL BRAF I, &5 50 546 1R i X B (9 i 34
JE LS FEBORT A BE (0], o B AL BF4%,2001,34(3):266-
271.

(9] WA AT X a2, [T /R SRR AR 207 & R
PESYHII). 2 R B #6,2021,19(20):6876-6883.

[10] A, EUAL B 01, EH/NER A AZE 18 S
P R R R A M) b b B S 417 ,2007,9
(1):39-41.

[ EERFTERL L5 /N A 2 23 =
Pk BTk 3 R B i A R 43 [T, AR F,2010,293):
115-116.

[12] F IR JARKEE & 2. NER s 53 161 M FE

(THFTIR)
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KESGHERE 2024,41(4):71-75

Barley and Cereal Sciences

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

TR 2 oA AR A R A R KT AR 7 6 Sk B SRR R [J/OL]. K32 545 25814,2024,41(4):71-75. https://

doi.org/10.14069/j.cnki.32-1769/5.2024.04.014.

R RGP R ZE Wi AR ZE 6 STk H BRI

Lo S e G e[ o D W A N

HLTE o RRREE, TOOR BE AL T, SRR

(VL5 T s DX Y A2 55 B, V190 838 224000)

TEE b 6 TR M LI M XA BHFRFZ T AR 2 5 0 BEAC JR 3 5 ) S0ACTF 2008 4E 2438 41T (& 08218), [T 4
7 AEE T B TR SR RS R 22 A, SRS CNA20184556.6, 2019 F 2020 AESNNVE R4S K2 £ 5 M E ikl , 7 i 4 Bl
JESIRG R 3 SIRIE 147, 0 RIS 5.84% 1 10.09%, 2015 F 2016 AES AN AFEH i At S E RIS, 2 - R E SR
BRFREE 1AL, 50500 5250.0.4 875.0 kg/hm?, 3077 6 505" (R PLEAETG , RTAE VLRGBS X T2 Al

KRR MR R s h 4 6 55 Wl
HESES:S512.3

HEBCEFF IR, R E MR AR,
2013 A4 K T IT 127 45,2013 4 )5 3% [ 14 G i
(AT 2% S e — AL T RS (FURS TR O 55 iy
oA TS 0 T 1 I, R S A Ay T R 1Y)
RE, TR A7 1 i AR R B TG A 22 2R SRR
Tk HeAh, Bl 3 & MOl h & R il K3z
SR SN FE 5 S R A N i A R N
DLl TR AR, TR IR Z2 11 i A
Th, B E AR AR 4L (FAO) B0 i /s , 2021 4E 3R [
PN SN AR NE N G ) P Sl
291248 J7 t, i THRAFEE 53k 93.27%, A5 5 5 P,
W e AR N R TR R RS . S b,
U BUR BEEE AN R FE A ok T AR B R,
B AL T2t 2 [ YR H S A Bk
Y 27%, XS4 v o 45 PR K22 i i A
KIGWE NP, HeAh, R SR S s F1 s 57 2 iy , t2h
K P AR Bk o 5140, 2015—2018 4K
FIEXT R FE SEATARM S B, S8R E R
K EZENFTHE, 2020 4E 5 19 H i 45585 Rk

Wk H 1 :2024-03-25; 1% 5] H 1 : 2024-07-22,,

HETH  HRKEGFHF W HEARMR (CARS-05) ; TEHRI AL
CRERRRR 22) 77k B AR IR F 8 B HE T 7R 9 2 4t
[JATS (2023)214]; #3308 T B 42 7 5 H (YCBK2023023 .
YCBK2023065).,

EE TS FR 22 (1994— ), B Wi, P 5e s> b1, BN FERFE
BAEE R T/, Email: gak16609326125@163.com.

*REVEE R SA(1975— ), 5 BT R, FENFEREZBEFF T

fE- Email: jsycshq@163.com,

SCHAFRARED : B

XEHES :1673-6486-20240034

FUSGAE 11 G IAE R R ABURS B AN ) B,
W, R e 77 R 22 AR OR 22 3 EVRsE RS, A B T )
BT [ A2 (I 22 4 AR 5 77l O~ R R,

HPRBEAR B L4 /NFE KRG R OKRSE AR
didE TR E YL KRB, KA i A I Y
WEVEY, NP GERE, HA PR it
TURF T B S PR, 78 20 22 60 4R AR AT 1E
o3 R R A T CORAE S, BEE AR
ARSI ORAE TR &2,z
FRRE 1) OBk A1, R IR 22 B Fh AR TR AR B 7 T
R AR B R it R B s R iR, & =
KEZFPHIIN 2004 4EAGAEREFPTEIFL 78.5 T7 hm? T &
£ 2018 A1 26.2 77 hm®, AWK TRk
H 5 9800 R TR R S T FRE K2 R e i 2
FE . R, R REF AR R T i =
et (ERBaH AT M bR )7 B K Rk . TToRER
YN U IEFME L 45.5 J7 hm?, 7 HAHERRED K.
RANERER R K B S VB, ] e LI
by DX AR Bl 2l [ Hh A B2 . 2003—2022 4 YT
T B R R RL 89 F, FAL 47 14, S Fil
BB 0 ] T ML DR A BRI e 6 T T AR
Bl 75 ML R S A e AR R D RIE R
Jo T PP RS2 i P S

o 6 B (JFRTEE 08218 )2 FH VTR v b X
L BFEF ST T T 2008 4FLLART 2 5 BEAS O
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N3 SN AR T N T 2SSl A, 2k 7 AP 22
HERE, 2015 AR TRRE,, BEA S H ERPURL
ARG 2

2008 4 4 H AL 2 SHFRM 3 S 245c &,
HE %S FEh 08218, 2008 4EZLAZH A Fy BkIE R
T IR U 8 b DX AR BL A F 53 o RS2 e b i (LA
fRIFR“IEFP ") 52009 4F F, PPl FREF [, 7E 4 200
ZRRIBEAR P BEIR L R HPE 30 Bk, SRR % e F
UG OR R 16 FR 52010 45K AL 16 #4117, S BEIR
ng 3 S UEF PRI S R, e 23 SRR 2011 AR

B 23 #R-AT, A BAE TR SRR 18 bR ;2012 4F
M 18 IRATEERE 16 P ;2013 42N 16 PHRAT
VEFE 12 AN FL kK 2014 AERKAE A 12 A dkAT, Horp
I MHRAT R R, ARFEATFELE AR
2015 SEFHGR 1 AR TSI K 8T i R A2 M
R MBI 2016 AES IR Bih R A K Eh
FLAE IR 52018 A HEAE YA i FIAL I 2 44 Ry dh 22
6 5, M APAL S CNA20184556.652019 F1 2020 4E
SN KE Z i il (& 1),

®1 BESREREFIRE

I JLIEA PEH I

2008 AR 25 x FrM 3 5 fitZH
2008—2009 F, R
2009—2010 F, 4200 ZARABERZEOL R SRR 30 bR, 205 L 0R 7 16 Bk
2010—2011 F, 25 U, DN 16 MBRATIESR 5 MRAT, DN 5 MBRAT R L S 23 APk
2011—2012 F, Pl 23 ASHEAT 3B R H A, A 23 MERAT R Bk 18 S ELek
2012—2013 Fs FIAE 18 ASERAT , SELRE PRAR A A FUAE, DA 18 MBRA TR HkE 16 A~ Hikk
2013—2014 Fy FIAE 16 AHEAT B R H A, A 16 MRAT R BkIE 12 /> Bk
2014—2015 F, T 12 /NRRAT , S Motk R L, e | AR T R RAT, T A
2015—2016 i 7R S IR0 SFH PR 6 958.5 kg/hm?, ok BEFR M 3 S5 5.20,
2016—2017 e i SR 7 500.0 kg/hm?, B0 BESRIE 3 54877 8.5%

2 HE o SEERIEREE

21 REMEREE
T 65, TR REE, ANE, A FE W 200 d
Tidio W HE PR RS AR R AT SRR

PN
U
" J

HE6

15 89.0 em ZiAy, Mg, it i o A R T
MELLL PSR B, P 6.7 om, TEESESC
27.8 4, BARRAT RS 4 A, B 4.45 ¢, T
Rt 41.1 gy B 6, R B AR (11 1),

Spm 3 5

1 #HZE 6 S57ME 3 SHKRSRIFHLILE
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2.2 [ bR

FR A r £ i 2 T TMD AT 5% 5 TR 15 45 R A
R gh 5, 2637 6 5532 2E4R bR TR A 41.1 ¢,
3d REFEHE 95%,5 d K HF 95% , KUEME: 8%,

EAF R 14.1%, WIKE Ckifg=2.5 mm)
90.8% (3% 2); ZZZFdRbr: RIS 5341 80.7%,
o— IR TR 1 780 mg/ke, JFE IR ELIGE
42.6%, (A% 5.0 EBC, {71 337 WK(F£ 3).

®2 BE6SHEEFMR

GB/T 7416—2008 {MJHF K32 Yo itk

et o % — HFE6E
T (LT3 )/ =38.0 =35.0 =32.0 41.1
3dREH 1% =95 =9 =85 95
5d K2R 1% =97 =95 =90 95
AR (LT )% 10.0 ~12.5 10.0 ~ 12.5 9.0~13.5 14.1
T (A% = 2.5 mm)/% =85.0 =80.0 =70.0 90.8
®3 HhE6SEFRR
e QB/T 1686—2008 M 27 25 ) - b ife 6B
e —% "/
BRI ) /% =79.0 =77.0 =75.0 80.7
a— BRATEE(LUT )/ (mg/100 ¢) =150 =140 178
JE IR A 1% 40 ~ 45 38 ~ 47 42.6
W /EBC <8.0 <9.0 <10.0 5.0
Wik 7 /WK =260 =240 =220 337

23 mELER GENEST

2015 HERFZ Wt it ZA i R 1 4 e i, A 4y
(RS, TR A 0.3% A4 R X, 36
SR 5 250.0 ke/hm?, 7 5 28 NSk i &
551 752016 4F R FE BT i Z i b M 5 e i,
F 6 SRl 4 875.0 ke/hm?, fifE 15 DR
R 0L Ik MERZ 6 S Eh it , Ak
B0 38 SR ST AE I |, B R R e ) B

5, AT AFETLIRAE B o8 Il X A K37 7= X A

EhF 6 SAE 2019—2020 4EREIT A KFE L H
S IG Ho4 7E ol 7 881.62 kg/hm?, AN BRI
77 5.22%, FrEAESIM RS 306 (R 4) 4
2020—2021 4FFEVLIRAE KA 2 5 % il i or 3
JRHEN 7 982.72 kg/hm?, BN BRI 7.06% , 77 F oL
RS ERE 1 (£ S),

x4 HE652019-2020 FEIHEAEZESZREEXRTEREMER

. A R TR/ MK kg =¥ BEXT R

(34~ m?) - CRi/ f#) g I Il I (kghm?) 47" /%

LA IX ORI #RE5E T 802.50 27.50 44.10 7.71 7.23 7.79 7 577.40 -1.18
MR 829.40 29.93 44.61 5.24 5.38 5.26 8 826.60 3.84

TR 736.50 28.90 39.19 6.10 6.53 5.88 747855  -12.30
VLA X LW RIZREE T 799.50 28.90 38.65 6.25 6.30 6.15 6236.40 5.09
e 766.50 28.20 33.80 9.84 9.63 9.75 7308.15 2.93

AR % 882.00 24.90 4357 8.30 8.30 8.30 8 304.90 14.49

PRHE 778.50 29.60 43.40 5.90 6.33 6.23 9116.85 5.50
L] 693.60 25.68 41.20 8.20 8.20 8.20 8204.10 23.41

-1 786.06 27.95 41.07 7.19 7.24 7.20 7 881.62 5.22
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X5 #HFE652020—2021 FEIHEREZALETRETERTEHER

i B RBROBC TR/ MK g PRk B
(A hm®) CRL/BE) g 1 1 m (kghm®) K= /%
PR 873.00  23.80 38.78 454 4.62 4.54 7616.25 8.93
VLI X AL B2 05T BT 93450  30.60 34.98 470 4.75 4.05 7 762.50 22.73
SaHE 855.00  28.10 42.20 6.09 6.04 5.99 8 949.45 7.40
T 888.00  29.10 40.88 5.58 5.75 5.63 8 569.95 6.33
HERU 807.00  26.10 33.90 4.85 4.59 4.86 7 065.30 6.16
TLINR L X AL B2 05T BT 793.50  28.80 40.67 4.66 5.07 4.86 5542.50 -5.57
(a2 1041.00  24.20 34.78 4.13 4.49 4.34 721050  -7.68
RIERY 111450  28.00 38.70 6.47 6.79 6.66 11 088.00 34.11
FLE] 448.50 30.10 46.83 4.77 4.95 4.74 8 040.00 -8.84
Ty 861.67  27.64 39.08 5.09 5.23 5.07 7982.72 7.06
3 RE6SHERAESR 34 HEEH

3.1 FhFAb S R A

TEFHFFRCVRLI 0 = T 99% 4 T 98%
R EFE 90% VLA AR WOGRFN . FERTIERD 1 ~
2 d, 03B 1E A R 5 R AL AR AR R i
THAbPR, FEVTHAAMEIL 23 I, DL 10 A
20 HEI 11 H 15 HIEFP AR RTS8 g A5 R
Je X Pl 11 A R E R RO R .
3.2 AR

FEIE B ARG RIS, B P 7E 180 ke/hm? ZE47, I
WEFEATE 240 itk /hm? ZE 47 0 EL, 16 0 PG SR K
ZAFR T B, BRI 0T R 162 ke/hm?, 3 3 I
e IR S 22 6 Fh it — S T 200 kg/hm?, {2
UEA SUBEBIE 825 7 ~ 960 Ji 4> /hm?, A ARG 4
=
3.3 Akt

UG T w5 Ay I L w2 =29 1 O PR | LN
FIFRHESR KRR L B & e AIK,  SIE o) b
SRR R 3 GEMIE AR REEREE 6 SRR A
B AAFVRAERAE iU ()RR )4 450 kg/hm?, JE
B 7 ¢ 3, B Fh Tt A2 AR 5 BT IE 2B AR,
Tt 20% , Pk e 2N AN R AL, A
A& 10%, TS ER LT 0.2%,P,05 120 kg/hm?,
YERFEENE 1 KA ; H3E 5 ER 0.2% ~ 0.4% , HHLIE
F & 3 000 kg/hm?, Bt A F B IE (P,05)150 ke/hm?,
BIVE Ry SENEFE Tl BT fta A o

FEVR BRI , 5 B TN T30 0 M X, 3 R K s
R ESZNIING: AT NA B (e L /I e S0 Neet
AR - FBIET 1 m, FRKIETR 1.2 m, 5 25~30m
THZHEKE  HEAK VTR 1.5 m, BRARHEASHE HESH
W45 FH ] VA (] BE 4.0 ~ 4.5 m, Y455 30 em, VAIE
40 em; FEVA[E]RE 14 ~ 16 m, Y5 P& 30 em, VAR 50 cm,
H L8 H Sk 2 m, 856 30 em, VAR 50 cm,

I B IR, MR 8] & SRR IE X AE T 24, Rk
PLRIAIE, A PRSI DL [ B 245 59) , sk
Gl FEPUL PR KA . KITR R R Z X AR
A2 90 T WAL L FURYIRE LR BN  BURT R R
UL 4 FUBHRIRE MRk 18% ~ 20%F, 7T FH 15% =
M i Lt 600 mL/hm? %7K 750 kg M T A gt s
IREEI— MRAE R Z W AE I A T 50% 10 2 1 2
AR 1500 g/hm? %7K 750 kg Wit T A& et
¥ s SOKR 55 & BBl WLAE 3 A N Al R EE
R RRIK ) 15% 4L, 0T 209% i X1 55 2 0 7
1 300 g/hm? XF 7K 750 kg Wit T & AT AR , SOR 1)
B iR — s 25 2 Wk, [8)B& 7 ~ 10 d.

BiiG Hu s KILHP MR AR X R U E 4
FhEWemG F il R AR KA S BIBRACHT ,
Ik 2GR 2 1T &R0, i K E AR R b |
PRFET A AR FER AT DA s bt a3 o if
HU R AETERZ W AEHESR A, FTFH 1090k s mfor]
TR 300 g/hm? XF7K 750 kg Wit T-45F 1 % A= H
TN G A A FH e, T LR AR 5 7 40 T . e
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W R EAERIZ A HEH T, B AR %)y L 3 i
W 5% % 536 EEFLIM 450 ~ 750 mL/hm’ B 20% 5
TR AGBEZLI 300 ~ 450 mL/hm? %7K 750 kg Wit 126
HURAH
3.5 EHIGk

SER , MERSE 6 54T 30% ~ 409% 1125 i
REmr ek o SOl A T4 SRR SR R B R AT AT
W& 2R 1 K B 1 R R R B e
ARV IEPE G B RIS TE R, PRUFAFRL A
YIZTWIMR . i Rz i, VIS A S, AR IE
KPR B R 2%, B i 1 P, R LK 4355
HOREDEOME 129%00 T, Kt A%, T
WAl A7 ) B R

Sk

[1] SRIEIE s FE 2408 . 1= i & R TS S 1 vp [ L Al
BT AR TS, EIARGE,2022,41(6):243-248.

[2] B/ NS AR S 1. R Rk LA R el 1 2otk
SR A, 2023(5):57-67.

[3] X T i, 200 A, 157 22 AL SRR B 1 2 5 5
] R % SREBE [T]. AR R Al K 2= 2= 4R (2B 1R),2022,21
(6):91-103.

[4] Eo5 5% Uz, 2500, v E R K 37 S S e
SANUSTEHE ) 52 5 25002 (). H 3 289 ,2022,36(8): 73~
83.

RN Ve o R e i o D AL el E SN §
AR RUIS: T o o) S B[], A P36 5 521,201 8(11):71-
74.

[6] ZOHARY D,HOPF M,WEISS E. Domestication of plants in the

old world: the origin and spread of domesticated plants in
Southwest Asia, Europe, and the Mediterranean Basin[M]. 4th.
Oxford:Oxford University Press,2012.

[7] HAAS M,SCHREIBER M,MASCHER M. Domestication and
crop evolution of wheat and barley: genes, genomics, and
future directions[J]. Journal of Integrative Plant Biology,2019,
61(3):204-225.

815k k. P RE ML FROFFED]. Jbat: s AR AR
B, 2014.

(O] s A N RSN [ R GE iR . [ S B 2022 45 B i s
[EB/OL]. [2024-03-25]. https://data.stats.gov.cn/easyquery.
htm?cn=C01.

[10] BAO L,BAO G Z,ZHANG X.,et al. Short—term effects of
combined freeze thaw and saline alkali siresses on the physiological
response in highland barley (Hordeum vulgare) [J]. Functional
Plant Biology,2022.49(11):970-979.

[11]LU Y Y,FRICKE W. Diurnal changes in apoplast bypass flow
of water and ions in salt-stressed wheat (Triticum aestivum L.)
and barley (Hordeum vulgare L.)[J]. Physiologia Plantarum,
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[12] VELARDE—BUENDiA A M,SHABALA S,CVIKROVA M, et
al. Salt—sensitive and salt-tolerant barley varieties differ in the
extent of potentiation of the ROS-induced K* efflux by
polyamines [J]. Plant Physiology and Biochemistry,2012,61:
18-23.

[13] CHEN Z W,GUO Z ZZHOU L H,et al. Advances in identifying
the mechanisms by which microorganisms improve barley salt
tolerance[J]. Life,2023,14(1):6.

[14] XUBEZ, T4 TR A, A5 e [ R B fh M AU 47 BLAR
553111 H ERPIE,2024(3):1-5.
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Breeding and Cultivation Techniques of New Malting Barley Variety
Yanmai No.6 with High Yield and Suitability

GUO Aikui, SHEN Huiquan, LIANG Zhihao, LI Yuxing, YANG Hongyan, XU Xiao, WANG Qiang,
CHENG Yifan, YU Wenging, XUE Song, QIAO Hailong, ZHANG Yinghu
(Jiangsu Coastal Area Institute of Agricultural Sciences, Yancheng 224000, China)

Abstract: Yanmai No.6 (Yan 08218) is a new salt-tolerant malting barley bred by Jiangsu Coastal Area Institute of Agricultural Sciences in
2008 with Dongjiang No. 2 as the maternal parent and Supi No. 3 as the paternal parent after 7 years of breeding, and the variety right
number is CNA20184556.6. In 2019 and 2020, Yanmai No.6 participated barley multi-point identification test in Jiangsu Province, and
the yield ranked third and first, respectively, with an increase of 5.84% and 10.09% compared with the control. In 2015 and 2016,
Yanmai No.6 participated in the salt tolerance identification test of new barley strains, and the yield of the two years ranked first in the
test lines, with 5 250.0 kg/hm? and 4 875.0 kg/hm?, respectively. Yanmai No.6 has high yield and high resistance to yellow Mosaic, and
can be widely planted in Jiangsu Province and Huanghuai area.

Key Words: Salt-tolerant malting barley; Yanmai No.6; Variety breeding
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AREOR R BOR ZE Wi e bl 22 3 ‘S i B iR

B, E e, R MR PR
CEBAR AR BRI RT /ANl BT R RO B 9 %, B A3 E 230031)

FE R 3 SR TRUE RV ARRF B EYIBFFT T R FH 23505 755 B 10 A A R 0 00 284 R 22 B b, 2018—2020 4R BE 20
G 2 SIA LT, TR 5k 480.64 ke/667 m?, HLXT IRPEH| — 5145 10.42%, 2023 38 i All AT FRAE = ZEAR Va5 Fh
L, B0 : GPD K37 (HF)(2023)340003, BEiZz 3 5 &S BRI  ZEFPRUH:, Ay BE 10T A= B 187 d 245 ki
90 em ZEA5, TR 31 g 224, PRI 11 0T & i (BT 204, T 11 10.31%, TEM & i 632.6 ke, B— FIRME S 1 5.01%, 564K
MR T, BRI A 7500 R AR S RIS LR Y T AR R A P P R, RN R T Hk B AR AR AR,

FEEEH T LA 1 5 55 AR AR A AN [ H B B v R AR

SRR ML ROUURG s KA s e 3 55 PR s BB HOR
HES%ES:S5123

UTAER , A e RO A AR R WS AT
P H AR, B B IR A K AR, XL o ]
BHOF SR ESURIRY, VRS S A 75 1
WOk, BRI N TR BRI KA R
TR, B T 2 P i R T T A
DLl BRFFRLE AN, s itk s R, 1
B AR AR E R B ET RS TR
KB, T A ORI e (R AR AR 7 75 1) T 3
o T IR, e RO D R R s A R L
FORHRLBIAE L, R R ORI R AT, HATZ
A P B R BRI AN REN IR R o R, 2k
B R B X YR R, A T R A ] B
BHEF™ WS I 2 B iR st ey e E &
7 U S T T ) PR R A, B IR
R 7y S e JR HA B B BRI T S

1 ERfAE 3 SEEIRE

Wi 2 3 S0 2 OR AO R Be A it 52 e

Wk H 18 :2024-04-28 ; % [ H 1 : 2024-07-24.,
FEWH  FFRIAAO RZFZHF =L AR KR LI (CARS-05);
LR BB B3 0350 H (2024ZH007 ).
A ik (1979—), 8L, BhERAF ST 61, ZEMFH KN
Z 1 EF FISE . Email: anzb_0@163.com,
*RIEVER BREAR (1981—) , 5 4 mIAFSE 61, BN F R/NE
WAL T RIS . Email: cxd_429@163.com,

SCEAFRARED : B

XEHS :1673-6486-20240045

SR FH 2R 120 T T8 P R e Ry R ) RS A2 i ol
2011 AELAERF 1 5o REAS | 3l SE 43 AR E 4
G P R Gk 2 20T bk R RE R
2016 4Ffe e i, BE B LRI 1. 2018—2020 4F
SIMEHMEZ8KEEE .2 FEVLY&
480.64 kg/667 m?, Lt X BTG 5] — 514 7™ 10.42%
(£ 2). 2020 LB LM BB ik i ™, 21
AR R B T 3.51 1667 m?, 2023 AEiE K
MR FEARAEY AP ERIL, B05:GPD K
F(HH) (2023 )340003 , [7] 4 4G4 Y007 5 Ak 32
B, SRS : CNA20211006601 .

2 ERIEE 3 SR

WElA Az 3 S NEMASREREE, ik EST,
Mg Bl LR IR KO ZEFPHDIE, 0 BE )
BAF s . PUEETE T — B AR PR
PE BUEE AL BT, ARBUR IR A e
Bt a2 3 SR 90 em £ LK 6 em £,
FERE BT, /RS R % Bk 60 KL/ A A, T
P 31 g Ao, A M 187 d A4, 2020 4E 4
T LB R T 1M A Y B TR R AR A e
T2 3 SHFRLE Ao 10.31%, TR & (iR
0, T I1)632.6 g/ke, SCHEVERS & & 457.1 o/kg, H
PR 0.33%, B - HIRWE 5.01%. 2022 F4 L
B AN B B B R A T T A AR A A N S 56
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ERE, A 3 B ACRMEKEER & &
5.38% , MHLT4E 55 26.8%, HPEVERL 45

53.0% , FRVE VR ET 4E 5 5E 29.2% , 555 1 0.22% , &
o 0.16%.,

1 RAEISHTTE
AEAy A Rk 7 it e
2011 Ml BT HAERE 15 <l 43
2011—2012 Fy iR
2012—2016 Fo—Fs 18, R R IE T kR SRR
2016—2018 I &R RIS
2018—2020 LRYAE L2 A S 2 SR P B A 480.64 kg/667 m2, X BRPE B 5147 10.42%
Fz2 2018—2020 FERZHEAAZHEGLETEIRIAEZ 3SR
7 /(kg/667 m?) PR / RIS E/ B/
4TI v PRI . v
fBeEFE 3 S W5 =5 (CK) % I I
2018—2019 489.60 451.92 8.34 1 3 3
2019—2020 471.67 418.68 12.66 2 3 3

3 RIAE3IESEERE

e A 3 SRR, JEE
LI X RK A

TE LR U

4 BEiRE 3 SHRERAER

4.1 Fhrabr

el A7 3 5 A I A T 159% — nae i mT 34
PERI R 2.5% M B i Ak A AR B 390745 ik R B
BIEFAT AR BT 19 0.1% ~ 0.3%i 47 2555 41
Folr, FURH 458000 (SO e S0 35 o
4.2 i

SRAE AUBIERT , 58 M 1 3k 3] - RN AEE , BE 2
L Q5 A R = ) O

FEAE  AE K FEWCIR AT 10 ~ 15 d WK, AR IE K RS
W5 -3 5 K RETE 30% 2454, T AR - S50 1
BRSO HEERER LR
R, BRI 2 ~ 3 AETRBF BN HE L — K
43 W%

DL SORF R B T I OB B Y, 38 7 8 oh
10 25 HE 11 A 10 H ,JEAN 4R 1677 ~
18 T3tk 1667 m? L, AR IWIHEIR DU A A Y
hnz 20 7 ~ 22 Fikk 1667 m2,

DL B Sk R SO H Y, BRIV Ik s A
], ISR R, 3 3 AR N R AR A 15 ~

30 d, 7850 A DGR PR A AR 4G S s R A A
Wi R A L B 1 R R N 30% ~ 50%
4.4 G HEEAR

FENE - SRR 7 A B i —on R A
(N, P05 K0 JFiim bR 15 ¢ 15 1 15)35 kg/667 m? /&
1, IRE 10 kg/667 m?, Wits F B A HLAE 2 /667 m?
LA, Al L = e AR 15 ~ 20 keg/667 m?, JR %
10 kg/667 m?,

AR TR TS« BRI P [ 17 34 I H ) 3 1
PEATIBME . R 55 3k A VR e B R 2R
it 7.5 kg/667 m® £ A7 o BEVRAWRHE HIB, AT ANt
IR FF AR PR T AR 5 4R A i 38 e AN
5 kg/667 m?, LARFAIS = BB R AR .

BN F e AR 2 d e
BHEIRZR 5 kg/667 m?, A7 B T RE YA A=
45 —HEE

R VLM IX X HFFNKR L, BB E .
i FAILAR T VA 5 JEA T H [RIVE LRI, A F 22k
“YH (A S S BLE, AR HEK R
A5 FH A, HEBT R
4.6 iHREEGIE
4.6.1 ZHEPR, TRAZSEEW SR W RS THT
WEATAE R RASR 22 R B R T 35 FH 5% M nhf
fii EC 60 ~ 80 m1/667 m?, {#M-2 4% 53k ] 209% 54 5
L4 PR 70 mL/667 m? ZEM 555 BB o B H5 (i
BLAR AR BRUL I B EOREAE, Dl kA 2% . i
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SR FHHRTC T bR 5
4.6.2 R ERIR. BEAZE 3 ST ENTA N 2N
T ARBUFR IREER X R . HUE AR IR
F2, BUEE Ry GRME Y i M, B R R T A
T
4.7 PifE A

TR TTIE . VLR RV KB RFEMR
M K22 i, (HIRIEL AT, FZERRIPEESRILE
TE 10% LA 1 K BB s i S A B AS R S AR
B, G 2E /Ny BE A
4.8 FIREH

LR IE TIHE S UTTT & X K 1 BHER
WZWEZW, 5 ZAEIR . BeiRZE 3 SHuEk g,
WHBASF KA, 1T BE H BB A R S BAR  f ik 2
BRI RE ST, JCRE T, X R A T B
PR B R AE B, AT T IS i PR 2R (0.29% )+ BEIR — 4
B(0.2% )+ =B Z N (0.01%)%F 7K 50 kg/667 m?,
B SE R RTEFYEERETT .
4.9 YokE

PSRRI K S 25 ~ 30 d AR = B A
25 em DL b, BT CcsRoR & . BOBCR RO 06
B AFI b SRRk 25 FFE T RDEL. BCRCRIN
ENE A 15 d 2247 R E R AR IHE 1E .

TP JERRSCER < F L3R 1A 2 0 o 1 A
KRR 65%~T0%IT IR K AZ Mibk, FAtEm R
10~15 em, S BFUIRE RS0 BB A E SR E, £k
P I il BT Y ko

KPR < X B 0T CRCON 5 K i R AR 1Y
KF, TSR , K ik Bt B s b T 22 55 7K
(FREABOMT 13%, AFEAE, ATVERS 1K)

S K

(1] Emse B R Z LA & & il A 4R 005 7

.

M T

R i B

BFEL: H (R)y—d; &b 7 7 BRI - H), 1 2/30 1 A 02-30; B —h; 0 —min; B—s. FiaE: Wi—t; A7 (F58)—
kg; Ti—g; ZT—mg; T —pe; W FT—nge WAL F—L; 2 —mL; ST —pl, WE B W I8 BRE R B, 580 TR (M)
JEF, 2R mol/L s 241 % FE (YR, 053 B AF . Y mol/L; JoT 5 ¥k B8 BN, A g/ o JBE SR VAR B8 B3 A mol/kg s ppm $53°A
AARE Y me/kg T 43450 W L/LUARFRSE0)  umol/mol (B /R 434055 . THIFH : Fi—667 m?, J7 HARSE R 7 hm? 55,

G S G G G G G G S GO GO VP S GO GO GO G S GO GO O GO VPPN S ORI PP G VA SO G

BT H R ,2022,58(4):263-268.

[2] SEYMOUR M,ENGLAND J H.MALIK R,et al. Effect of timing
and height of defoliation on the grain yield of barley,wheat,oats
and canola in Western Australia[J]. Crop and Pasture Science,
2015,66:287-300.

[3] KIM D H,AMANULLAH S M,Lee H J,et al. Effects of different
cutting height on nutritional quality of whole crop barley silage
and feed value on hanwoo heifers[J]. Asian—Australasian Journal of
Animal Sciences,2016,29(9):1265-1272.

[4] MOSEBI P E.MATEBESI-RANTHIMO P A,NTAKATSANE
M P, et al. Forage potential of alfalfa with oats and barley in
intercropping system|J]. Asian Journal of Research in Agriculture
and Foresiry,2018,1(4):1-11.

[S] 7 ke, Z8 A e A 1, A TR R R X AN ] 7 7] 0K
sl R A 7 B OGS R PR R A A ,2022,39(7):
1429-1440.

[6] 5K A 5EtE sk A% v BRIl TR K T
R ORAE BRI, At A H RAE,2018:7.

[7] ULLRICH S E. KZ 7= g R-5F FM]. 75 50 )i,
AR BUM TR AT, 2012:1-3.

(8] BRIEA. B8k, E Fi, 5. N [R)X BIZEUC X0 K
2 B P 5 R s ], HP L A i, 2015,31(12):
36-39.

(915K it B2, E AR DRI NE A HLRDRH ]
FAELT].  E4-,2015(7):17-20.

[10] 5K Fil, 2= el GRDRLCHE BRI (B R OT K RS (9],
E &Y 545337,2015,21(7):27-31.

(1L X0V A ) 20 AP LE 302, 56 . AN T) DR 22 i o ] 2 7 R
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[12] B4, Fu REA, 58, “R—r—& "G T R A 1]
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52.

(131 B84, £ B PRV, 55, RESHERIE k). K&
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(14] £ Hin BRI B, A5, KA T 0) SR 45 54 7 4
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Breeding and Cultivation Techniques of New Barley Variety Wansimai
No.3 with High—yielding Ability in Both Grain and Forage

ZHAO Bin, WANG Rui, JI Changhao, SUN Hao, ZHU Bin, CHEN Xiaodong
(Crop Research Institute, Anhui Academy of Agricultural Sciences / Key Laboratory of Crop Quality Improvement of Anhui Province,
Hefei 230031, China)

Abstract: A new barley variety named Wansimai No.3 was bred by Crop Research Institute, Anhui Academy of Agricultural Sciences
using the pedigree method. The variety has a high-yielding ability in both grain and forage. In multi-point joint identification in Anhui
Province during 2018-2020, the average yield of Wansimai No.3 was 480.64 kg/667 m? which was 10.42% higher than that of the
control variety Xiyin No.2. In 2023, Wansimai No.3 was approved as a non-major crop variety by Ministry of Agriculture and Rural
Affairs. The registration number is GPD Barley (2023) 340003. It is a spring multi-rowed barley variety with strong stem, good tillering
ability and a 187-day growing period. The variety has good agronomic traits and lodging resistance such as plant height of 90 cm,
thousand-grain weight of 31 g, grain protein content of 10.31%, starch content of 632.6 g/kg and B8 -glucan content of 5.01%. In order
to enhance the use of Wansimai No.3 in feed barley production in Yangtze-Huai River and along Huai River areas of Anhui Province,
this paper introduced its breeding process, characteristics, and provided a series of high-yielding cultivation techniques for harvesting
green forage, silage and grain.

Key Words: High-yielding ability in both grain and forage; Barley; Wansimai No.3; Variety characteristic; Cultivation technique
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Analysis of Main Characteristics of New Wheat Variety Wanmai 1326
with High and Stable Yield

YANG Hui?, JIAN Juntao', WANG Qinghua’, YUAN Zhang, LI Yupeng*, ZHANG Bin*, HU Weili',
XIE Yanzhou? LI Xuejun?
(1. Nanyang Academy of Sciences, Nanyang 473000, China; 2. College of Agronomy, Northwest A & F University / State Key
Laboratory of Crop Stress Biology in Arid Areas, Yangling 712100, China)

Abstract: In order to fully understand the characteristics and utilization value in production of Wanmai 1326, the yield, component
factors and adaptability of Wanmai 1326 and Zhengmai 113 (CK) were compared and analyzed based on the data of Wanmai 1326
participating in the regional and production tests of wheat in Henan Province. The average yield of Wanmai 1326 in the regional trial
from 2018 to 2019 was 6 234.0 kg/hm? and 8 377.5 kg /hm? which were 3.5% and 3.3% higher than those of Zhengmai 113,
respectively. The static stability and general adaptability of Wanmai 1326 were analyzed in the two-year regional trial, and the
coefficient of variation was 11.17% and 8.05%, respectively, which were less than the control variety Zhengmai 113. The results
showed that Wanmai 1326 was a wheat variety with good stability, high yield potential and strong stress resistance, which was suitable
for planting in large area of middle and late stubble in high and medium water and fertilizer plots in Henan Province.

Key Words: Wheat variety; Wanmai 1326; Stable yield and multi-resistance; Adaptability
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