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Study on Weed Control Efficacy and Crop Safety of
Isoxaflutole - thiencarbazone—methyl Mixture

in Two Corn Production Regions
YU Hai—yan', WANG Guang—xiang’, CUI Hai—lan', WEI Shou—hui', LIU Yu-cai’, CHEN Jing—chao', LI Xiang—ju'
(1. Institute of Plant Protection, CAAS, Betjing 100193;
2. Institute of Plant Protection, JAAS, Gongzhuling 136100, China)

Abstract: Aimed at the selection of the substitute herbicides of atrazine in corn, field studies were conducted
in Gongzhuling and Langfang, located in northeast spring corn region and in Huang—Huai—Hai summer corn region,
respectively, to study the herbicide mixture containing isoxaflutole and thiencarbazone—methyl for weed control in
corn as pre—emergence treatments in 2016 to 2017. Weed spectrum, control efficacy, corn yield and the injuries to
the following crops, wheat, soybean, peanut, rape, spinach were evaluated in the two locations. All treatments con-
trolled the regional dominant weeds Echinochloa crus—galli, Setaria viridis, Eleusine indica, Digitaria ciliaris, Ama-
ranthus retroflexus, Portulaca oleracea, Abutilon theophrasti, Cephalanoplos segetum about 95% 40-45 days after ap-
plication when the herbicide mixture was used 141.75-283.5 g ai/ha. Corn yield was increased by 103.9%—120.3%
and 19.3%—25% comparing with the untreated plots in Gongzhuling and Langfang, respectively, and all the tested
following crops were not affected by the carryover of the mixture in the soil.
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Table 1  Planting information of two locations

R A R R 2
Experimental condition Location 1 Location 2
A L Bt pHH 7.1, AP & 2.3% L pHH 7.2, AN &1 2.1%

TR AR W HL209

B i 20164E5 A 20 H

HEER FORIEAE, TAE 13
A=t ZEAE BER SRR K, AR
&R (kg/hm?) 40

TR E (BR/hm?) 51284

KA 1101
20164:6 1 16 H
INEZ - K AR
S N IGR ERE IS RERD K, SR AR
45
61541

RIS B 1 AR K, O 350 ~ 420 BR/m’ A2
A5 BRI A 2 Z B AR X BN, A 150 B/ AR .
FEAR A T FARFIAE XA T K X 2% L
BN MRV A
1.2 AR RREFE

ABFFE o PR 2GR 24 B PARCR EoKR %

S A2 FEVE D AR K R M
1.2.1 BRI R BA Y AR

P2 7] Ry 26.7 % 5 W T - E R P SC(5+
WA 5 ) - W PR A 1927 , oAl S 22 5)) ; o HE 245 75
R K H AR ) - BB 40 o/L £ - 555 7
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Table 2 Weed species in two locations

Location 1

B2

Location 2

FEL Echinochloa crus—galli(ECHCG)
FIRH. Setaria viridis(SETVI)

#E Chenopodium album(CHEAL)
SR Amaranthus retroflexus(AMARE)
TR Abutilon theophrastiABUTH)
JJLZE Cephalanoplos segetum(CEPSE)
HoAbARRE

MWImHIZE - Polygonum bungeanum(POLBU)
ik Kochia scoparia(KOCSC)

o3& Solanum nigrum(SOLNI)

HRWE Acalypha australis(ACAAU)

LB Digitaria ciliaris(DIGCI)

FFE Setaria viridis(SETVI)

Al Eleusine indica(ELEIN)

SRS Amaranthus retroflexus(AMARE)
WK Abutilon theophrasti( ABUTH)
LT Portulaca oleracea(POROL)

BRWSE Acalypha australis ACAAU)
FTWiAE Calystegia hederacea(CALHE)

®3 BREMRRENREMENEAKZEFIKETE

Table 3 The doses of tested herbicides for control efficacy and corn yield

IbFARE ik B AR 5 (g ai/hm’)
Treatment No. Treatment Herbicide doses
1 SRR T« W e 118.125
2 S IR T - W 141.750
3 SIS ] - W R e 165.375
4 SIS ] - W R A 283.500
5 L FEEH 1500.000
6 N TBRET IR —
7 25 N IR —
F4 WEEEPRESERE/NATINETE
Table 4 The doses of tested herbicides for the injuries to the following crops
LR ik H R (g ai/hm?)
Treatment No. Treatment Herbicide doses
1 S ] - W R A 141.75
2 S A ] - W R A 283.50
3 S M i - A i 425.25
4 N EBRBX R —

1.3 REHZE

1.3.1

ANDCR T REPLIX Al it 4 IR . B4R

T AR B ERE KT

JNXTEER 20 m®,
Fi3¢ 3BTt 25 5K 750 keg/hm?, 76 B K%

i i

FATUEAT RIS IS AN . W25 g N BT

TR 4 Agrolex sprayer Jacto HD-400 75 7 i 25
v, BB 8002 W3k, TAEE 71 5 kgfem?, Wi 55 2b PR
5 Sk 15 B b 24 25 ~ 30 em., AS[)aRHG: s A0 BR 5
Mt 5 S K5,
1.3.2 Jg BmEh i

INXCR R BRI 2 AR £ X, 5 1
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YEYIFISAERIIX 4 RE R . 4R IR 4 BT it 24
JN7K 750 kg/hm’, 76 KR FEFR S AT 2E T 1158
SIS AL B it 25 i A S it 2 s R] IR 13,1, i 2y
Ja FRARK T AT A, £ FORYOR 5 44
4 b AR AR SRR 7 U R R RS 2EVEY

JEAEA R 1 TR A

BN PR R N TR, N G35
PR 6  AEA IR LR A% . REIEY 3%
M, BERIEIARE 100 B RN FPT-, HI T Hh E A
P ANFRER A S AR S B LR 6.

#5 BWMAWM SRR E R EBAER

Table 5 The information of spraying machines in two locations
R A eI a2
Trial information Location 1 Location 2
E 24 i) 5H21H 65 17H
W55 gAY Agrolex sprayer Jacto HD-400 Agrolex sprayer Jacto HD-400
M Sk A JET8002 1%k JET8002 5%k
I3 H2k (m1/min) 810
PRI T A A B I (2 ) R 10.20.40 10.30.45
ORI 1] 9H20H 107 15H
*6 WMREMANEEEDMHEREBEMER
Table 6 The information of following crops tested for herbicide carryover in two locations
A jEE A 0 2
Trial information Location 1 Location 2
(a7 K 1 4 N FE il 3% e W
Crop Soybean Peanut Wheat Cole vegetable Spinach Wheat
JINX TR (m”) 33 33 33 20 20 20
Al EEEY 1EH 20 Fim75 eSS PN RK212
FERI i (kg/hm?) 60 550 225 75 30 150
P2 BE T R/ ) 18 13 450 50 100 300
R [a] WIAE6ATH  BTAE6HIH O HTAE6HIH MAEI0AI5H 10H15H 107 15H

1.4 AEHE
1o 56 9 A T ik 2 R R 2 T[] 2 25003 6 v )
(—)BREFIBT 16 BOK ML B PEA T

141 BRFIRPE

W25 10 d, >R HH B (9 D53 %) R A R
B ELARBRE

14 JoH;

290 MY T2 FOW BN X B9 AR LR 0 ~ 2.5%;

3% AT X IVNX 24 71 2.5% ~ 5%
490 FHS T2 X U/ NX AR 5% ~ 10%;
5% M T2 XTI/ NX 2L BT 10% ~ 15%;
6 FIM T2 X B/ NX 24 51 15% ~ 25%;

T S TFA X HVINK B 2451 25% ~ 35%;

8 g A T 25 A BR/INIX B 4R B 1Y 35% ~
67.5%;

9% A TS X /N X A 4 FE Y 67.5% ~
100%

AR, 5525 G RN A, IR 2555 10 %
Bk, 25 )5 2030) d, BEAS /N X BEHLEC 4 4~ (3 1)
0.25 m*F 53, 4 FEAP IR A 5 N AR AR EL, T2 7
X Z RRRE ) B 885 25 )5 40(45)d, B~ /INX
m’ ARFPERE 5, P A R RO AR, M S R fif o, 11532
TR 2 R R B Rt FE 1 R, BRSO R A K

o g AEDCAREBRS . BET — BT BET
PR BRI W X SR W x100%

142 ERZAMPAS
i 24 Ji5 AE 2% 2350 A ) TR] s, [ A5 A B IXC
TR, T4 B 24 T [R] 25 850G 56 vHE ) (— ) B

BTG KA FOREARERET 732
15 AR A RIE T, TR 32 FAEAK 5
290 AR E 25 E/NT 10%:;
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Table 7 Weed control efficacy by visual observation in two locations

&6 5. 1 Location 1 JR06 5.2 Location 2

ARG ik A
Treatment No. Treatment (g ai/hm’) RARI G5 e 2 B RARIG 5 a2 B
Herbicide doses  Grass weeds ~ Broad leaf weeds ~ Grass weeds  Broad leaf weeds

1 S A ] - I P 118.125 4 5 3 4
2 S A i - A i o 141.750 3 4 3 3
3 S AR i « A i o 165.375 3 3 3 3
4 S AR i - A i o 283.500 3 3 3 3
5 VARE =<3l 1500.000 4 4 3 3
6 NTBRHE — 3 3 3 3
7 75 AR —

Tt 24 5 20 d A, 0 1 S e B - I
R SC ALK N X B M R BRSO | THRR
AR ZR R LA AT B IR ROCR . BEE i
2l o BN, 0 2% MR B AR 2 2 0 4
118.125 ~ 283.5 g ai/hm® XJ Z% B &4 ¥k #% Bl &% 0
84.5% ~ 99.4% ;141.75 ~ 283.5 g ai/hm> £ b BE, %1%
TR AR L B AT T X BR 247 40 /L £+ 55557 SC

1500 g ai/hm’. {80 5 2 22 F AP AEAL K 55 0 1
H—E 20, RARL B LI B A4 5 SRR
DT, I P 2 B LSS O 14 00 T RR K DS 4
R AR TR S W e R - O P SC118.125 ~
283.5 g ai/hm’ X% 5 iR 7 Fh 2% R B B ALY
H95% L) L, Bl 5 % B 257 40¢/1. 2, - 554 7 SC
1 500 g ai/hm’ 1 24(F 8).

&8 1EZyf520(30) d AFIFEAR EIX LG A3 SR EAR BRI L

Table 8 Weed control efficacy in 20 and/or 30 days after application in two locations

%

18R 1 - 2505 20 dPIHARCR

s ez Weed control efficacy 20 days after application in location 1
Treatment No- ¢ 3 fu s # A R LK iy AR
ECHCG SETVI CHEAL AMARE ABUTH CEPSE Other species Total
1 882a 778 ¢ 76.8 ¢ 919b 81.3 ¢ 77.3b 84.6b 84.5b
2 95.7a 88.9 be 929b 100.0 a 91.7b 90.9 b 923 b 944 a
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2£3% 8 Continued 8

BT - 245 20 d BITARCR
S L=t Weed control efficacy 20 days after application in location 1
Treatment No. g s fp £ FA R HIL3E I iy AT AT
ECHCG SETVI CHEAL AMARE ABUTH CEPSE Other species Total
3 98.1a 94.4 b 96.4 b 100.0 a 93.8b 955b 100.0 a 97.2a
4 994 a 100.0 a 100.0 a 100.0 a 979b 100.0 a 100.0 a 99.4 a
5 90.1 a 88.9 be 89.3 be 919b 89.6 be 90.9b 92.3b 90.1 a
6 96.9 a 94.4b 91.1b 973 b 100.0 a 100.0 a 923 b 96.3 a
7 161.0 18.0 56.0 37.0 48.0 22.0 13.0 355.0
86 2+ 25)5 30 d PHARCR
b Weed control efficacy 30 days after application in location 2
Treatment No. 1, gy A R A SR B T G B & it
DIGCI ELEIN SETVI AMARE POROL ABUTH ACAAU Total
1 98.6 a 98.9b 97.1b 99.2b 98.7b 96.9 b 97.2b 97.0a
2 97.1a 100.0 a 97.1b 99.2b 100.0 a 100.0 a 97.2b 98.0 a
3 98.6 a 100.0 a 100.0 a 100.0 a 100.0 a 96.9 b 100.0 a 99.0 a
4 98.6 a 100.0 a 97.1b 100.0 a 100.0 a 96.9 b 94.4b 98.8 a
5 97.1a 97.7b 97.1b 100.0 a 100.0 a 100.0 a 86.1b 97.0a
6 97.1a 97.7b 97.1b 100.0 a 100.0 a 93.8b 97.2b 98.0 a
7 17.5 21.8 8.5 32.0 19.3 8.0 9.0 125.5
T [RIHJE AN R TR R BRI AR 0.05 /K P25 5 i 3 . N &AL,

Note: Different letter after the same column indicates that the difference between treatments is significant at the 0.05 level. The same below.

Jii 25 J5 40 d A, S E R R - R R A R SC Y
RFR A B A 1, X R R AR R R
I L B B 7 850N 2 90% , %oF S A% i ik o [
}92.9% ; FEIR B0 55 2, 12 AL LI T B A BB 2K
BCHT PR U A T A R AR, A% A R B R
90% . PTG o5 S5 I mels e ] - IO TV 2 SC (R
141.75 ~ 283.5 g ai/hm>ZbF , X} R RL ff) FE B D) 3
A= S RE TR RR L)) L i B 8 A A ) 90% , W AL

B By 14 T e T B AL T 100% (3 9). AN RS AT
S T A 5 - DS R i [ SC 141,75 ~ 283.5 g ai/hm®4b
B, B RLGF TR 2 R 40 /L & - 55 5 A SC
1500 g ai/hm’ZbFE X6 P00 A 114 2% i o B B
R 5 W E VRS BT T, 1024 141.75 ~ 283.5 g ail
hm® 5 2, - F545 7] 1 500 g ai/hm’ 2 [6] 4= 5 5 SR %
EFTE0.05 KA

RO MEZH/E 40(45) d BHFIFER EHN IS m X R EEL EFIZ

Table 9 Weed control efficacy(biomass) 40 and/or 45 days after application in two locations %
B - 255 40 dBARCR
i3t Weed control efficacy 40 days after application in location 1

Treatment No. g 2 S # A TR HILSE I iy AR AT

ECHCG SETVI CHEAL AMARE ABUTH CEPSE Other species Total
1 76.8 b 792 ¢ 77.6 b 929 b 83.6b 852 ¢ 85.7 ¢ 833b
2 923 a 91.7b 90.8 a 100.0 a 934 a 92.6 b 929b 94.6 a
3 95.2a 95.8b 96.1 a 100.0 a 96.7 a 96.3 ab 100.0 a 97.1a
4 98.8 a 100.0 a 98.7 a 100.0 a 984 a 100.0 a 100.0 a 993 a
5 923 a 91.7b 96.8 a 929b 91.8 a 92.6 b 85.7 ¢ 923 a
6 914 a 87.7 be 954 a 94.9 b 953 a 874 c¢ 100.0 a 929 a

7 855.0 225.5 54.5 656.0 330.5 85.0 99.0 2305.5
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B2 255 45 dBITARCR
S L=t Weed control efficacy 45 days after application in location 2
Treatment No. 7 g A il R LRy R i & it
DIGCI ELEIN SETVI AMARE POROL ABUTH ACAAU Total
1 86.0 a 89.5a 90.4 b 95.7 a 87.5b 939b 80.0 b 89.4b
2 90.3 a 94.5a 84.6b 979 a 100.0 a 95.7b 86.8 ab 942a
3 94.8 a 95.0a 90.4 b 99.0 a 96.9b 993 a 88.8 a 958 a
4 98.2a 97.0a 100.0 a 99.2a 99.1b 99.0 a 75.2 be 96.8 a
5 90.3 a 89.8 a 83.2b 989 a 97.8b 98.5b 65.6 ¢ 92.7a
6 96.4 a 96.9 a 100.0 a 99.0 a 97.8 b 100.0 a 92.0a 96.5 a
7 231.5 224.8 52.0 392.5 135.8 168.5 62.5 1311.0

23 XMEKRREM

AR 0 A5 KM 7 45 5 1, S e e i -
WERA [ SC i & 118.125 ~ 283.5 g ai/hm* 4L B, T
Ky B 5 N TR AL 22 5 R B2, 5RFRE AL

A HOA PR B F5 22 10). 3L g 1 2
RERBCA B85 K 7T B 62
7

FR10 WA ERIEFHR

Table 10 Corn grain yield as influenced by the herbicides treatment in two locations

R 1 Location 1 K2 Location 2
SbHEARS H RO (g ai/hm?)
Treatment No. Herbicide doses 77 dik (g/han) H47(%) 77 bk (kg/hmn’) H47(%)
Yield Yield increasing Yield Yield increasing

1 118.125 6615.0a 103.9 5867.0a 19.3
2 141.75 6920.0 a 113.3 6012.8 a 22.3
3 165.375 7150.0 a 120.3 6033.6a 22.7
4 283.5 7150.0 a 120.3 6 146.1 a 25.0
5 1 500.00 6870.0 a 111.7 6167.0a 254
6 - 6620.0 a 104.0 63253 a 28.6
7 - 32450b 49169b

2.4 NERFEEYEKBEN

HITE R 20 d JH AT, 26.7% S WE A 1 ) - I5E R fitf e
SC, &M R T 5 MU TEMEY)/INE R T ARLE il
R EPR A AR IR I . BIER AN
FHEAN ] FIRVEY 5 28 oo B (a R3A bk
FCE R 225 . W A5 SRR L 26.7 % S W E R -
WER At [5 SC141.75 ~ 425.25 g ai/hm®, A [) 7] & Ab 2
JEAEVEYI = i 528 oo BTG B 25 5, R
FEZR AL S At FOK B 7R 1 R A RO 7
YEMI/INZE KOG AR TSRS 4

3 shiEiie

26.7% S WE e 5 - BE [ i [ SC 141.75 ~
283.5 g ai/hm’ AN [R) 51 2 7E b 7 5 K FiAR DX R B I I

RPN, AR FIERTEZ , XA ERFPAE X
FER MR SRR B ORI L THTRR R LSRR
B KIS X SR R E B AR R SRR
LA TR B D S A5 AR AR 4 e A ] - 2 e 2 A AR
MR 25 40 ~ 45 d, bR A BT 2% B e 7 B 5 7
95%Fe AT , ] S B — Yt 24 48 i) oK A AR K BT i 2%
F 25003 B 7 ROK R S TR, 26.7% 5%
W A8 4 ) - W9 8 [ SC 141,75 ~ 165.375 g ai/hm® )
AYMEZE . AR IAE 8] 2 R EREOR 1 FH el xR A
FUI LR RIS ] A Y e =

S W A Y - WA ) 86 2 S i HPPD 410 41 5] A
ALS IR ECAY 7 5 o AR DL R BR B &
PR A KA FE , FRARER 20 ] &, 2 ¢
FHUHETL RS LR 25 R XA
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Table 11 The yields of the following crops by carryover of the herbicides in two locations
i 1 Location 1
b g KF Soybean 4 Peanut /NFZ Wheat
Treatment HHT (%) 774k (kg/hm?) iR 774 (kg/hm?) HHT (%) =1 (kg/hm)
Emergence rate Yield (%)Emergence rate Yield Emergence rate Yield
1 94.0 a 2220.0a 71.0a 3450.0 a 91.0a 2940.0 a
2 96.0 a 2280.0 a 73.0a 3270.0 a 88.0a 2925.0a
3 93.0a 2190.0 a 67.5a 3300.0 a 838.0 a 2865.0 a
4 95.0 a 2250.0 a 70.0 a 3375.0a 89.0 a 29250 a
iR 2  Location 2
kb K¥ Soybean 4 Peanut /N Wheat
Treatment HHTR (%) o (kg/hm?) HHTR(%) 7 (kg/hm?) (%) 7 (kg/hm?)
Emergence rate Yield Emergence rate Yield Emergence rate Yield
1 83.8a 14005.0 a 65.0 a 18230.0 a 86.3 a 2720.1 a
2 823a 16255.0a 585a 22710.0 a 88.0a 2920.1a
3 86.8 a 141450 a 58.0a 1 8620.0 a 86.3 a 2800.1 a
4 82.0a 16370.0 a 583 a 1 8830.0 a 86.3 a 2780.1 a
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