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FEE. I e/ N A e R L 2021—2022 4E BEE VLR 48 T IE T2 B TR [ Ak 2 2 e A X /)
ZPUEIE B RIS . U T R (20.8%07530 - FRURER )  th T (890 AR R A Sy I ) B A (B T R R K I
N}, AR B B i =30 /L) Es e (IR AL, BABTE /340 =30%) . “ S A (R R B R 557D % N B
RS ) TR, 25 SRR . “ R 760 mL/667 m? %7K 30 ke/667 m? 7EIR T4 WH—4K 55 1 - 1A e 308 341 1) 63 4 v 4 J3g
ReATR AR R , o)1 (] 2B A B SR Al P, s ) T B AR 15, A KB AIR ho  i  T SR S S R B A R TN 5 2
T TRDRELE BT BN 4.65% , BT J1 8% HRYG N 41.67% , B3 48 1= S04 2 W RIZEFHIT 0y R RAE K R F 5 = i s v e
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1.1 A B

111 RIS Rh . 53 818, HEMS NI HE
20180008, & A B A F N A AR AR ML B4 A PR 2
Al AP E AN BN SR A1 BE D AR BT
FEMRUT , MR s B2 O 55 AR T
1.1.2 RIS HDFEASHEDL o 056 3 o5 A7 T 3 L ]
BEEEMNME T RER F LGS R
(117°54' 16"E.33°56' 41"N) . B4+, 35800 Jy s
T b, AP 24.65 gkg, A5 93.48 me/kg,
R A 41.61 mglkg, Bl B 145.35 mg/ke,
pH {H 7.4,

1.1.3 PP, AUAKRE. 2021 4 11 7 3 Hi%
Tl WUBE 55 3% , #& Fh it 13.6 ke/667 m2, NERHEZ N .
2021 4F 11 7 3 HIEEZ B (N P,05. K0 Fi 5
By M 26% 14% 10% )32.5 kg/667 m?,2022 4 2
H 8 HiBMEZEFAE 32.5 kg/667 m>,2022 4 3 A 16

HiBjiti PR & 5.0 kg/667 m?, 1EFhAEY 161 K i
M RE
1.2 i gekba

R BARLLF L2 1,2021—2022 4EFE I E 5
ANEFRFN 1 A28 PRI (CK, AN AR A7 0 ) o 5
A S Ay AR R e 2 KAEYRH A
FRAFIA ™) et G RO BHE B R 2
A A ) B A (TR I RHE A BR A FI AR ™)
CEIE R (RIS AR A R A R )
“EhFEAE” (L RO B R B F AR ).
T, Kb R 60 mL/667 m? X} 7K 30 kg/667 m*;T,
AP 50 mL/667 m® XK 30 kg/667 m> 7E
P17 I T b 5 T A PR 2 A 7100 mI/667 m?
XJ7K 30 kg/667 m? FE A 1 HH - T IT it 5 T, A P2 H
#5710 kg/667 m® FEFR T HT B M ; Ts AP “ShF45
57100 mI/667 m> %7K 30 ke/667 m® LR 17 4 - ifi
W5 s CK 225 PO B ANt A Al 42 i o

£ 1 2021—2022 £ EREMLIEF R4 IE5E A B EI K i RIS iE

b3 PeF 7= i T FFI 30 i FFY 2
T, “ R (20.8% 07K - FHIRES ) AR 4R I T 60 mL/667 m? XJ7K 30 kg/667 m?
T, “HEHR (8% S AE R VRS M-I ) PRV S T 50 mL/667 m? XJ7K 30 kg/667 m?
T; “F MM (AR BT B B =30 /L) ARE: I Ly 100 mL/667 m? Xf7K 30 ke/667 m?
T, CEEER”OREEIE, SEUR R E=30%)  ESCTIE BT IE i 10 kg/667 m?
Ts “EhEAE” (A AR 195 e T S - TR 100 mL/667m? %7K 30 kg/667 m?
CK AT A4S 7 i, 28 U R

1.3 WEmH Sk

131 EEARWEANE S REE. S EEMNES
A RAX AL 5 MBS 1w’
ZEBER (L) o

132 fEFECRIAR . T/ A A 3R
AL 5 mUBURE 1 B AR 20 B, B0 100 Bk,
FABY BTN 8], 2 h 8, RO o A AT
) B 2SR, A0 Hr RO (2 1 mg~220 o) FR i
AT [a] T R E TaE  5F 2 9 [T i e gy
e BUINZZ FEFRES 2 5 8] P st 5 50 em 8] B
5 cem BSCHEARBEMBEN, 7EEMPiaHiea, &
PRI A B 2 2R AR TR, FE A AR AL fr) S5 e 3k mT 46
BRI 1o BN N R R A
RIARAREE

1.3.3  JPRAAT . WORATHENE 7 e RIS AN
IOREYE , A I SE 0.4 m? BE%L, A 667 m? T4k
[ B AU 20 il 5 P9 2, D00 7K £ | R RN
TR,
1.4 #dagot 5

K Excel 2021 B X560 B0 2E 17 £ 48 4t
TS AL BT

2 HBREHH

2.1 HifAA

1% 2 AT, AN R P Ak B/ N A A 0 CH
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T, Ts Al Ts AL BRI AL CK MR 1de MZEBESNZS
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KB, T, ARG B ZEBE R CK 0D 19.85%,
TR B K BB CK J8Z) 19.94% 5T, Ab FRE 15 1A
MZEBERUR CK UR /> 16.74% , $liFH) 2R B K4

*2 AREHEXEBNEZEEHEEDIS

CK 80 11.67% . WIIEEORT , T) AL FREEU CK
BN 4.83% , T, AL FRAERCEE CK 19N 6.04% .

AT I RN
e A YEERN A REM . . N
| ok e
(H-H) (H-H) (H-H) (H-H) (B-H) JSEN 3¢l - 1) SN2 _m g/
(1A~ 1667 m?) (I~ 1667 m?) (I~ 1667 m?)
T, 11-15 12-22 12-25 02-18 03-22 93.29 04-20 43.48 06-10 40.60
T, 11-15 12-22 12-25 02-18 03-22 116.39 04-21 54.31 06-10 38.73
T, 11-15 12-22 12-25 02-18 03-22 116.39 04-21 5431 06-10 38.73
T, 11-15 12-22 12-25 02-18 03-22 96.91 04-20 47.97 06-10 41.07
Ts 11-15 12-22 12-25 02-18 03-22 116.39 04-21 5431 06-10 38.73
CK 11-15 12-22 12-25 02-18 03-22 116.39 04-20 5431 06-10 38.73
2.2 AN[FEAEEE S S AL EEX /INAE T R B ZERLPA 555 T RIZS I, HIG AR 18.52% . Ts AbH

EEiwaliopAl!

P 2% 3 AT, A [] b B0 /I 2 45 e < BE A 25k
YA

X745 [ A 520 T Ab PR 4 46 25 1 779 ) 22565
4 5 A B, LA R I EE 43 1R 9.98% .0.48%
9.68% .7.02% ; 4 IN5E 5 15 B (FEZE 1)K B, Hksn
R A 2.30% o T, AbBRARFEES 1 TR 256 3 1ifal &
555 1 B CREZE T )R, AR IR 451k 0.94% |
10.65%.6.02% .8.36%; YEHNE 4 5] (FEZE9)HK
JE HIG MR R 11.89%

Ty Ts Ts AbFRARRG 2 2 1500] . 565 3 49 [h) )25 5
W7 IE) CREZEY )R, Horp o T, A B35 e 1 5 4331 Ry
10.53% .10.17% .7.51% ,T5 4b 38 45 %5 W 1 43 51
9.21% ,20.59% .13.46% ,Ts b B 45 % 15 J5 43 51 Ky
2.63% .11.31%.0.19%. HEHN%E 4 4E] (FEZET7)K
B A T, A PRI R 9.51% , Ty Ab BRI T i
JEM 1.33%, Ts AE PRI INIEE 4 9.68%

Xof 49 (8] Z5 K B SZ R < T, Ab A 1795 (] ZE R AR
Y, AR AR BE A 30.61% ;55 2 5[] =45 5 15 ) 258
s, R0 B4 A 4.65% 15.79% .9.30% |
741%. Ty AFRES 1 5125 S (R ZSR AR, HAR A0
WERE 733 4.08% . 18.60% .5.26% 30.23% . 14.81%.

T, K FRES 3 (0] 55 5 5 18] 22 M1 fin , a8 i
W50 R 13.16% 11.11%; 55 4 75 6] 2525 40
AR R 30.61% T ALFRES 2 5 10) 45 4 7)) 25
FLAE AN , HAR 41 B2 435 R 9.30% .7.89% . 18.60% ;

552 W) B 4 VT IR R AR A, HAR G R 4 A
4.65%.20.93% ;35 3 5[] (55 5 1 [R] ZSAH G, FLaY
I 53518 5.26% .7.41%

INF IR DAZERT IR B 3k , A 5E 22 PR
55 2 TP ok s /N R REL Rk 4
AR, BT AT AR SRES 2 5 alded 77 (RS AR 3R 1 100
AN 2 WA ) AL CK A
s, FLA T, AT, A EEES 2 SR deom , S BE
CK 411 41.67% .25.00%.
2.3 S[RMEAE  fib b BT /N 22 4 [0 e o et 0 o
il

f 2 5 AT, A [] b B X6 /N 22 fif Jo i 0 o
YA R, T, ARBRES 1 R R 5 TR AT
Jo e B b s i R D R R R 17.647%
11.765% .26.471 % .7.353% .14.706% , T )i & />
W 3 43 ) SN 24.242% (13.636% .30.303% .9.091% .
16.667%. T, RbIHES 2 5 [a] 2575 5 747 [b) ff 5t 0t F1 1
JoT fE A b . i T AR ek R R 43 0 R 5.263%
16.406% .1.105% .5.936%, T [ &)k /L i B 43 31 g
5.618% .17.647% .12.717% .12.500% , T, Ab 355 1 35
ETIRC ERC IS 1 1 I PR Wl (61 3 g < R Y
5 ek /0 R BE 43 9 R 7.353% .3.906% . 7.306% , T
o2 /0 R 43591 K 9.091% .3.361% .8.654% ., T
ARFRER 3 1 [A]ff o A0 e 2 « e T D
RN 7.031%, T B s/ DR EE A 10.084%. A T,
REFETR 55 2,345 5 [R]AfE ST AT SR
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R 3 ARNEEFRAEXT/NEETE K EMZEHERF

BRI S E-3 il
i Qb
K fem #CK3¥ fem 3 CK 3 /% A2 Jem #CK3 fem 3 CK ¥ /%
T, 4.78 -0.53 -9.98 0.34 -0.15 -30.61
T, 5.31 0 0 0.49 0 0
T, 5.31 0 0 0.49 0 0
551757
T, 5.26 -0.05 -0.94 0.47 -0.02 -4.08
Ts 5.31 0 0 0.49 0 0
CK 5.31 0.49
T, 8.32 -0.04 -0.48 0.45 0.02 4.65
T, 7.48 -0.88 -10.53 0.43 0 0
T, 7.59 -0.77 -9.21 0.39 -0.04 -9.30
55 2 1A
T, 7.47 -0.89 -10.65 0.35 -0.08 -18.60
Ts 8.14 -0.22 -2.63 0.41 -0.02 -4.65
CK 8.36 0.43
T, 11.10 -1.19 -9.68 0.44 0.06 15.79
T, 11.04 -1.25 -10.17 0.43 0.05 13.16
T, 9.76 -2.53 -20.59 0.35 -0.03 -7.89
55 3 751
T, 11.55 -0.74 -6.02 0.36 -0.02 -5.26
Ts 10.90 -1.39 -11.31 0.40 0.02 5.26
CK 12.29 0.38
T, 16.81 -1.27 -7.02 0.47 0.04 9.30
T, 19.80 1.72 9.51 0.38 -0.05 -11.63
T 18.32 0.24 1.33 0.35 -0.08 -18.60
55 4757
T, 20.23 2.15 11.89 0.30 -0.13 -30.23
Ts 19.83 1.75 9.68 0.34 -0.09 -20.93
CK 18.08 0.43
T, 27.52 0.62 2.30 0.29 0.02 7.41
T, 24.88 -2.02 -7.51 0.30 0.03 11.11
T, 23.28 -3.62 -13.46 0.32 0.05 18.52
555 A
T, 24.65 -2.25 -8.36 0.23 -0.04 -14.81
Ts 26.85 -0.05 -0.19 0.29 0.02 7.41
CK 26.90 0.27
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®4 HBAHNESE 2 TERKE ZHERMITN

e 552 71 552 WIPE R
I fem SFH)ZEH fem i F1 N % CK 4% /N 1 CK 3 /%
T, 8.32 0.45 0.17 0.05 41.67
T, 7.48 0.43 0.15 0.03 25.00
T, 7.59 0.39 0.14 0.02 16.67
T, 7.48 0.35 0.14 0.02 16.67
Ts 8.14 0.41 0.14 0.02 16.67
CK 8.36 0.43 0.12
*5 AEMLEFRLENETEHHRENTRENZN
ik i /g BCK MG /g % CK 34 /% TR /g BCK MG /g % CK ¥ /%
T, 0.056 -0.012 -17.647 0.050 -0.016 —24.242
T, 0.068 0 0 0.066 0 0
- T 0.068 0 0 0.066 0 0
T, 0.063 -0.005 -7.353 0.060 -0.006 -9.091
Ts 0.068 0 0 0.066 0 0
CK 0.068 0.066
T, 0.091 -0.004 -4.211 0.085 -0.004 —4.494
T, 0.111 0.016 16.842 0.103 0.014 15.730
U T, 0.090 -0.005 -5.263 0.084 -0.005 -5.618
T, 0.095 0 0 0.089 0 0
Ts 0.095 0 0 0.089 0 0
CK 0.095 0.089
T, 0.104 -0.024 -18.750 0.099 -0.020 -16.807
T, 0.143 0.015 11.719 0.131 0.012 10.084
U T 0.107 -0.021 -16.406 0.098 -0.021 -17.647
T, 0.123 -0.005 -3.906 0.115 -0.004 -3.361
Ts 0.119 -0.009 ~7.031 0.107 -0.012 -10.084
CK 0.128 0.119
T 0.161 -0.020 -11.050 0.157 -0.016 -9.249
T, 0.214 0.033 18.232 0.195 0.022 12.717
5 4 %] T, 0.179 -0.002 -1.105 0.151 -0.022 -12.717
T, 0.198 0.017 9.392 0.181 0.008 4.624
Ts 0.197 0.016 8.840 0.175 0.002 1.156
CK 0.181 0.173
T, 0.215 -0.004 -1.826 0.200 -0.008 -3.846
T, 0.247 0.028 12.785 0.230 0.022 10.577
5 5 ) T, 0.206 -0.013 -5.936 0.182 -0.026 -12.500
(BlZETY) T, 0.203 -0.016 -7.306 0.190 -0.018 -8.654
Ts 0.232 0.013 5.936 0.218 0.010 4.808
CK 0.219 0.208
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2 6 FTAT AL HE P 5 AR RO B T, A
SIS G 9.12969h , LA AbFRE (/1N
SRR A K o IR R T LB HE
NS A 10.80%

AN TR 7 it Ak TR0 /N A2 AR R o S5 {BUAR F

=24
5

P oA R B RN , 4T S0 AT AL R e a4
A 1] LR =™, Flr - Ty AR B =5
JE, 8 CK I 1.70%; T, ALBRRERA MR R RE, #52 CK
WA 3.82%. HhT9 4 K Je A PR el 40t ) A
KR, b T, AR PRFEARAR R R, 8¢ CK A
4.28%; Ty A PREARAR Mo B2, 852 CKFA1R9.71%

®6 MBHMEERERSERIER

e Bk i ks EREREE /
FEK fom B CK 8 fom % CKI /% BRG fom B8 CK 3 Jom %5 CK 4 /% % 44
T, 8.93 0.60 7.20 77.93 -1.35 -1.70 0 1
T, 8.33 0 0 75.89 -3.39 -428 0 1
T, 8.37 0.04 0.48 71.58 ~7.70 -9.71 0 1
T, 7.57 -0.76 -9.12 76.25 -3.03 -3.82 0 1
T, 9.23 0.90 10.80 79.84 0.56 0.71 0 1
CK 8.33 79.28 0 1

T Bl E R/ NE AR BRI 5 9 1 B—AEUR ;2 F—E1 R, RIRR BRI < 30°;3 Je—rh &8I, Wik
30° ~ 45°; 4 Z—ERE T IR EE > 45° ~ 60°;5 H—EUR 8, BIRHAE > 60°, /N2 b4 A BOR X fZE 5 S B
e AR S BEH 20 AR, AT 100 AR, MRE R ; 4505 20 FH, A3 100 FHL R

=74
o

2.5 Xb/INA RRLEE A K e

H 7 ATAL, T, T, A FRAE A i, Horp . T, b3
ORI, 5 CK 34 6.04% ; T, Jb PR £
Jn, % CK B4 0.56% 0 Ty Ty T3 Ty Ts A TR
s, Horh TRz BT i 2 00 02 T, Zb 3, &L CK

e

BN 7.96% ;s Hk oA Ts 40P, B¢ CK 39 5.20% ; 55
308 T, Ab¥FE, ¢ CK 3811 2.01%.

JITA A PSR 7 s BT o, e 348 R K
S T, Ab B, 55 CK 391 9.68% ; Hik Ry T, AbFE, 45

CK B4 4.51% ;55 3 2 T, ZbF, &% CK 4 4.13%

R7 FEABNEFTELEN

g TR/ BWCK HRB CK KOy TR BCK HYEER SRR/ 8 CK
(TiA 1667 m?) ¥/ Chi/F) /% % B le W% (ke/667 m?)  (kg/667 m?) 3 /%
T, 40.60 4.83 38.50 -2.63 117 5216 2.01 815.31 693.02 4.13
T, 38.73 0 39.76 0.56 117 5520  7.96 858.81 729.99 9.68
T, 38.73 0 39.53 -0.03 123 5126 0.25 784.79 667.07 0.23
T, 41.07 6.04 38.60 -2.38 118 51.62 096 818.33 695.58 451
Ts 38.73 0 38.05 -3.77 113 5379 5.20 792.69 673.79 1.24
CK 38.73 39.54 119 51.13 783.00 665.55
3 iTitE%&ER ) A, P56 5 Ml (RRZE Y ) MK, B e

Ty AC P 3 A PR AR REE 156 2 .50 4 TR
JE AR 255 3.5 4 1 (A S i, SRR
Rk, v 7 5 T, AR P A RGN 3 1

Uyt 1, BEARR o, Bk 0 o, 3 = RO B T
b P R AR P R A A A 3 A S T e (R
K, 8RS S m iy, g s it T, b
PR AR AR A5 155 250 3 K, FRAIR
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PR, bt g, BRI AR, R e TS A
PR R 2 55 3 A, B R
3 T RZEHL, IR T, WA R InRE  FE e

ANFE IR F B G LR RE R R R (1Y) R R 3
TS TR A 8 A5 PR 3 A O 25 BT, T, A T, AR
prB i pu it i B Sl [ R NE4 (1 7 = ol [T e 6 o ]
BH SR R B0 A R, s ol T Ak o, A R A P
G T E RV FUs IR S AR TN
TINES 2 5 () ZEH0 ol R R RDH: , R SR, o 4
SRS 2 AT RIZEFTHIYT ) o Hoh T, Ab PR A 4
FEFBAT A BEREAIR R =, 275 2 W RIZEAHER CK 3
4.65%, fHi%5 2 A5RIZEMIE N, 26 2 WEbiir i
CK 341 41.67% , . E$E = Pid 1, 8 A, R
TRHIE R — B0 AR KR E PR CK
4.13% 347 ORI o Ty Ty A Ts A0 PR 58 220 41 61
R TR A K BRI R, o ] A A B S o
YRR, B0 b33 o) 250 A3 A 3325 FF i B4t )
YA S 1 AR NS SRR LR SR
HAT—E B A o T, KRB INSS 3 5 a2k
FHL, P55 5 5 18] CREZE Y ) A9 KB, 3 a4 i) 135
W A K AR B, 55 2 TR BLAT 4 CK Hm
25.00% , i HE = iy 1, /N FREUR | R L
2 BRIEUE CK A 0.56% , T Jfi &4 CK B
7.96% , PP E A CK 39 9.68% , ok | 4 5 4l B 4%
U AP ROR AT . AR 28 AU R 2022 4 4—6

H EA), BN E 15 mm, b 4R 4R R 34>
S/ 110.4.126.4 mm, YE IR FE R, A4 BH BT
PR, AN ] A BB TG B AR, 2 Ak BT B AR MR 1
PR R VIR

ZE LTy b (9t 8 9% JE AR R VR 15 1 1 771
50 mL/667 m? %7K 30 ke/667 m? 7E 4K 15 3 i [Aj %
fiti ) T, AbBH(“ R " 20.8% 454 - FHWRES 60 mL/667 m?
XF7K 30 kg/667 m?) L5 A BUR BT

SR
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Effects of Different Chemical Control Agents on the Lodging Resistance
and Yield of Wheat in Huaibei Area

LIU Xiu-xiu, CHEN Hui-hua, CHEN Lu-ting, XU Peng, LI Zhen-hong
(Suining Agricultural Technology Extension Service Center, Suining 221200, China)

Abstract: In order to identify effective new chemical control agents and accelerate their promotion and application to wheat production,
we conducted a field trial to assess the effects of five chemical control agents on the lodging resistance and yield of the wheat variety
Xumai 818 in Suining County, Xuzhou City, Jiangsu Province from 2021 to 2022. These agents consisted of Lingyan (20.8% enoxo -
methylpipionium), Aizhuangfeng (a foliar fertilizer containing 8% humic acid), Aijiushou (a water-soluble fertilizer containing humic
acid =30 g/L), Zhibolong [a nitrogen (N) fertilizer with total N =30% comprising urea N =13% and ammonium N =17%],
Jinfenggude (a new regulator with the function of improving the lodging resistance and yields of rice and wheat, with trace elements, B
vitamins and plant activators as its main components). The results showed that treatment 1  (spray-application of Lingyan at 60 mL/667 m?
against water 30 kg/667 m? to leaves at the reviving and jointing stages) reduced plant height by decreasing the basal internode length,
significantly inhibiting internode growth and hence controlling the overall plant height. Relative to the control without any chemical
control agent (CK), it elevated the thickness of the second internode by 4.65%, leading to greater culm width and wall thickness, and
significantly enhanced its bending resistance by 41.67%. It also increased panicle length, resulting in larger and uniform panicle shape
of the population, thus promoting panicle growth and development and improving yield by 4.13% relative to CK, which indicated that
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this treatment had a significant effect of improving yield. Treatment 2 (spray-application of Aizhuangfeng at 50 mL/667 m? against
water at 30 kg/667 m? to leaves at jointing stage) significantly inhibited internode growth, controlled the length of the 5th internode
(panicle node), reduced plant height by inhibiting the growth of upper internodes, increased the thickness of the 3rd internode, and
elevated the bending resistance of the 2nd internode by 25.00% compared with CK, significantly improving lodging resistance and
bringing a sufficiency of wheat panicle number and grain number per panicle, with increases in grain number per panicle by 0.56%, in
1000-grain weight by 7.96%, and in yield by 9.68% relative to CK, which demonstrated that treatment 2 had the strongest
yield-improving effect among all the treatments. Treatment 3 (spray-application of Aijiushou at 100 mL/667 m? against water at 30 kg/667 m?
to leaves at the beginning of heading stage) reduced plant height, inhibited the growth of upper internodes while increasing their
thickness; compared with CK, the bending strength of the second internode increased by 16.67% and the yield rose by 0.23% in this
treatment. Treatment 4 (application of Zhibolong at 10 kg/667 m? before jointing stage) decreased plant height by inhibiting internode
growth, thus controlling the overall plant height and increasing the second internode thickness; the bending strength of the second
internode and yield increased by 16.67% and 4.51%, respectively, in this treatment compared with CK. Treatment 5 (spray-application
of Jinfenggude at 100 mL/667 m? against water at 30 kg/667 m? to leaves at the beginning of heading stage) inhibited the growth of
upper internodes, reduced plant height, and increased the thickness of upper internodes; the bending strength of the second internode
increased by 16.67% and the yield increased by 1.24% in this treatment compared with CK. All the five treatments enhanced plant
lodging resistance, promoted floret differentiation, delayed premature senescence, and increased 1000-grain weight and yield. Taken
together, these results showed that treatment 1 and treatment 2 had stronger effects of improving wheat lodging resistance and yield
than the other ones.

Key Words: Chemical control agent; Bending resistance; Lodging resistance; Yield; Effect
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