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Study on A Flumetsulam/S-metolachlor Mixture Controlling Weeds in
Soybean Fields
ZHANG Fu-rong' , ZHAO Cun-hu’, HE Xiao-yong’, CHENG Yu-chen®, JIA Yong-hong'

(1. College of Vocational and Technological, Inner Mongolia Agricultural University, Baotou 014109 ,China; 2. Plant Protection Institute, Inner Mongo-

lia Academy of Agricultural & Animal Husbandry Sciences, Huhhot 010031, China)

Abstract: In order to determine proper Flumetsulam/S-metolachlor ratios and suitable dosages on weed control in soybean
fields, it was treated with five Flumetsulam/S-metolachlor ratios (1:2.5, 1:5, 1:10, 1:20,1:40) for Echinochloa crusgalli
using pot growing method, and their bioactivities were detected, and the effect of weed control and the seedling number, plant
height and yield of soybean treated with four mixed dosages (600, 900, 1 200 and 1 800 g-ha™') was studied by field experi-
ments. The results showed that: The mixed use of Flumetsulam and S-metolachlor had a positive synergistic effect on weed
control and a good safety for the growth of soybeans, the proper mixed ratio was 1:20, and the suitable dosages range from 900
to 1 200 g-ha™", the co-toxicity coefficients of five mixed ratios with positive synergistic effect fluctuated between 240. 72 and
380. 59, and the maximum co-toxicity coefficient was 380. 59 at 1:20,when Flumetsula/S-metolachlor mixtures of four mixed
dosages with mixed ratio at 1:20 were sprayed after 45 d, the positive effects of weed control were a total plant control effect of
78.9% ~98.2% and a total fresh weight control effect of 85.3% ~99.6%. There was not remarkable difference in seedling
emergences, plant height and yields of soybean between the four mixed treatments and the manual weeding.

Keywords: Flumetsulam; S-metolachlor; Soybean; Control effect; Co-toxicity coefficient
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Table 1 Treatments of biotest

i 245t Dosage/ (g+hm =)

s

Treatment A R i . Kyt PO Ratio
Flumetsulam S-metolachlor

Bl 0 900

B2 48 0

B3 48 120 1:2.5
B4 39 195 15

B3 30 300 1:10

B6 19.5 390 1:20

B7 12 480 1:40
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Table 2 Treatments of field experiment

Jb 3 245 A i
Treatment Herbicides Dosage/ (g-hm ™) Remarks
F1 I I 5 R i Flumetsulam 60
F2 K5 SN BLEE S-metolachlor 1152
F3 IR IR it Y + K5 SR B S-metolachlor + Flumetsulam 600 i ke 1:20
F4 T 5 i 555 2 + 45 57 P4 FE % S-meetolachlor + Flumetsulam 900 Mix proportion was 1:20
F5 IR S 75 + o 5 7N Y REJ S-metolachlor + Flumetsulam 1200
F6 WA Sl 28 7 + A P T 2% S-metolachlor + Flumetsulam 1800
F7 0 AN TBREL Manual weeding
CK 0 23 X 1 Control

1.3 HiESH

BRI6 B R DPS 7.05 HE 47508 4> B, i
Duncan [ &t 251531725 5 BB PEK K

P 3 A AL WA A 0 A S P P o S S
ANHC e B GRyo 43 5 Oy 155.67, 271. 94,
75.09,68. 75,70. 23,69. 00 il 110. 94 g-hm >, 5 4>
N [ B 9 1 5 24 51 b B9 3 B S A ) 0 5 A

2 HBREHH
F L 3E5E R AN 240. 72 ~ 380. 59, i LA s sk
2.1 MESHRERSERAFEREAXIEEEY  JS5KR NP RHEE 1:20 B LS R8RS, N
ia RS2 BOE AR B,
3 TEENEENENEY
Table 3 Biological activity of different treatments on E. crusgalli
Jb 3 [ =15 R R GR5y(95% CL) SAHE
Treatment Regression equation Correlation coefficient /(g+hm™2) Co-toxicity coefficient

Bl1 y =3.0148 +0. 9056 0. 9620 155.67(86.71 ~279.47) —

B2 y=0.0077 +2.0507x 0. 9676 271.94(212.98 ~347.22) —

B3 y=0.3192 +2. 4956« 0. 9259 75.09(57.23 ~98.54) 298. 44

B4 y=1.0439 +2. 1532« 0. 9635 68.75(53.34 ~88.62) 351.75

B5 y=0.6580 +2.3515x 0. 9878 70.23(58.12 ~84.85) 362. 61

B6 y=0.9713 +2. 1909« 0. 9855 69.00(53.93 ~88.28) 380. 59

B7 y = —0.6340 +2. 7549« 0. 9822 110.94(89.15 ~138.07) 240.72
2.2 MEBREREFFARERRAMNBERE Mo Witizh)s 45 d 288 PTRBORE IR ZS
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AbBE X ] 3 B — AR A e FRE | FAS G R R
ABAFHIBT AL, 4 MRA 25 A X — A A J2 7
SR, 2G5 30 d Sy 80. 7% ~99. 1% itz 5 45 d
H178.9% ~98.2% , ff T (55K 85.3% ~99. 6% ,
B F3 b 340 B 2056 S A PR e B 7 A 38 A Y
A, HE 3 AR BB R0 B T 2 AR AL

A 600 g+ hm I, X RE A G 114 By 2850 1A i
T 60 g-hm “* AR FRA Y, 2 TR S R B
PR X R 7 28 R TR S 9 R B
RG24 4 900, 1 20011 800 g-hm i, X} Fi A5
IR FH B A R T 2 AR AN TR A2
7E:900 g-hm ™ DA_E I, 65 2% A0 B Bk BRAE,
B TR 5 90% LA L 2 L 200 g+hm R, £
BE AN 98. 6% o
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Table 4 The control effect of different pesticide processing on the weeds in soybean fields (%)
B RRBEL Plant control effect fitf 75 )54 Fresh weight control effect
ﬂIE S S
- ) » SBTRL
I'reatment 30d 45 d ML E. crusgalli #i C. album JIAL T A. retroflexus
Total control effect
F1 41.7x1.6 e 27.9£3.2 e — 85.7+3. 1¢ 90.3£2.1¢ 60.7x1.7 e
F2 83.5+1.2d 81.5+0.4d 81.0+0.4d 79.8 £2.3d 85.1+1.5d 82.2+0.8d
F3 80.7+1.5d 78.9+1.5d 74.8 £1.6 e 87.8+£2.9 ¢ 91.5+1.5¢ 85.3x1.5d
F4 91.0+1.3 ¢ 89.3x1.1¢ 87.6x1.1¢ 96.7+1.3 b 98.8£0.7 b 94.7£0.6 ¢
F5 95.8£0.8 b 96.1+0.8 b 96.5+0.5 b 98.8 £0.9 ab 100.0£0.0 a 98.6+0.4 b
F6 99.1+0.6 a 98.2+0.9 a 98.8£0.5 a 99.7 0.3 a 100.0 £0.0 a 99.6 £0.2 a

Fe PR R T8 £ bR . [RISIR R T RE R R4 Duncan BB M 22 G ITE P <0.05 KPR BE, TR,

Data are mean + SE. Different letters in the same column indicate significant difference at P <0. 05 level by Duncan’ s new multiple range test. The

same as below.
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Table 5 The influence of different treatments on soybean growth and yields

A S Phis P R
Treatment Emergence number Plant height/cm Yields/ (kg+hm ™) Yield increasing rate/%
Fl 55.4+1.3a 33.60.7 a 2028.6 £ 112.0 he 2.8
) 56.7+2.0 a 35.4+1.0a 2125.4 £ 104. 6 abe 7.7
3 55.4+0.8 a 34.1+0.4 a 2182.6 = 52.3 abe 10. 6
F4 57.2+2.1a 36.0+1.1a 2265.2 = 86.2 abe 14.8
Fs 57.2+1.1a 34.7+0.9 a 2359.4 = 83.5a 19.6
F6 55.2+1.5a 35.1+1.1a 2295.3 +100.7 ab 16.3
F7 55.7+1.3a 34.9+0.8 a 2287.5+ 90.7 ab 15.9
ck 56.0+1.6 a 34.2:1.1a 1973.5+ 54.5 ¢ —
3 oo BEA 1 ABFGC AL A T 1 A

ASBIFSE T Ao A 0 A0 T R] 35, W T e e
P i 50 S P Y TR P AT L P A0 R
2 A R oR LRI BEAT AT S5 MR I A R e 5
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TRMC L BV R 98, DA 0, B 25 2R v 1220 #9 LE A
AR AT LT S PR R 550 64 T R BC I, B
A—rE PR A A AERC HE .

o FH 3% 0 7910 B3R 14 I i 2 X A ) AR K 2 4
— FBCE 2 P ] X 2 A DR R 77 R D B
FOR XY 22 b, A B E a2 R R AR
Pretbkes ZEHL Y AT S R A R AR AT

o R e S R 1 S R A T 4 2 RO B X
VR e R S TR VR P 1 B A MR T 4T
TR SR A 77 S PR o EUR B 5 X1 4 ) 22
AVEIR 32 A 8 A R Y 4 2 R R R
N, i) A 64 2070 143 2 4 b A 0 o e 24 15 400 24
A AL AR A5 AL L, DR 5 1647 T 00 2 5 IR
BT

e B4R 00 14 % B R ), A e P T AR A
7] 5 2 B () o 288 e B B Y R B e FH 2 B
GIES S A (o S OE R O | I O Ak
BRI LR R 6 B 13 F° i
W TR BRI SR TR 45 2 TR P 5 ol M X 4 T



428 X =

éﬁﬁtbiﬁ?ﬁ“ CH A — e fEE, T —

BRSBTS TR

A i e e 550K S D R TR FH R AR T R
B & B> T BRI SR R A R TAE
WIFeAE o it R e i O T, S AT LA R
FRTE PO v SR |V 2T Al AR 2 A5 (L N T e X e
R T R AURR R I3 L W AR SR S e S S
P B TR O S AR R et R —
I

4 % @

555 0t

AR 2 SR 3 B« s R R 5 R S D R
R Y 5 AARIBC e X R B R, 2 5E R
Hh 240. 72 ~380. 59, Hid 1 1:20 B b 335 280
e, M HETE EL TR A

FH ) X0 45 R 3 T - s e it 2 e 5 0 S TR HH
JHe 1:20 JL bR A, W DAY/ BRI 1 R i, 32 5 B
;5( IR MBS 7E 900 g-hm > DL LA, % 8 —4F

FR IR B A T 1) . B B B A% RT 3K 90% LA

oﬁﬁﬁﬂﬁﬁﬁﬁﬁ$iﬁhﬁkﬁﬁkl
o b B 2 TR E K 2 M R v T A T T
PR SR P =8 W | K= A D O NI N £ - o e 2 S
ZRA 5 TP AR B AR TR B A R B AR
Hi 3 i 900 ~ 1 200 g+hm ~* i jiti 2l fit

S 3Lk

(1] Feack, #54, B, & REKREF7 XA ABALIUR K
RIEFEMEOI R (1], RAIEBESE, 2017, 39(4): 16
(Qiao J Y, Jiang Y, Wang B, et al. Research on current status
and developing strategy of agricultural mechanization of soybean
main production area in China[ J]. Journal of Agricultural Mecha-
nization Research, 2017, 39(4). 16, 11.)

(2] F iR REMBRFERGHSZETII]. Sk, 2011, 10
(6):10-14. (Su S Q. Application and change of soybean herbi-
cides[ J]. Modern Agrochemicals, 2011, 10(6) ; 10-14. )

[3] WL, Ah3k, ERK, 55, MRIBVLAE IR A IR A 1o ] K 5k B
HEGBLEAL)]. BIRTLAR N FL%, 2014 (6) : 50-56. (Hu
F, Piao Y, Wang H W, et al. Investigation on residue herbicide
application and residue phytotoxicity in Heilongjiang provinc. Hei-
longjiang Agricultural Sciences, 2014(6) : 50-56. )

(4] Frapk, EW, wBIEM, 4. FRERG XA IFR
[J]. KER#£, 2015, 34(6) ; 1085-1089. (Qiao J Y, Wang B,
Han Z Z, et al. Evaluation of the production capacity of China’s
soybean production areas[ J]. Soybean Science, 2015, 34(6) :
1085-1089. )

[5] EZf, Grde, Hrz, 5. 22 FiE HIBRRER G A 48] ( Eise-
nia fetida) AV T]. ASTER2E, 2012, 7(3) : 317-
325. (Wang Y H, Yu W H, Yang L Z, et al. Acute toxicity of

twenty-two commonly used herbicides to earthworm ( Eisenia feti-

da)[J]. Asian Journal of Ecotoxicology, 2012, 7 (3): 317-

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

344
325.)
Aslam S, Garnier P, Rumpel C, et al. Adsorption and desorption

behavior of selected pesticides as influenced by decomposition of
maize mulch[ J]. Chemosphere, 2013, 91(11) . 1447-1455.
MG, Wi, B A, 45 *Eﬁ?@ﬁﬂﬁfifg* KA T
T BRI R R WP [T ] A 22244k, 2007 (2) : 159-
164. (Cao Y P,Bo R,Han L J,et al. Study on the adsorption be-
havior and environmental impact factors of S-metolachlor in soil
[J]. Chinese Journal of Pesticide Science, 2007 (2) : 159-164. )
Otero R, Esquivel D, Ulibarri M A, et al. Mesoporous phenolic
resin and mesoporous carbon for the removal of S-metolachlor and
bentazon herbicides [ J ]. 2014,
251. 92-101.

Marin-Benito J] M, Pot V, Alletto L, et al.

pesticide fate models with respect to the leaching of two herbicides

Chemical Engineering Journal,

Comparison of three

under field conditions in an irrigated maize cropping system|[ J].
Science of the Total Environment, 2014, 499 . 533-545.
KT, FAKEE, XU, . ORI B R b R
R EBEIA[T]. &2y, 2008, 47(2); 130-131. (Zhang Y T,
Guo Y Z, Liu L, et al. Residues dynamics of S-metolachlor in
soybean and soil[ J]. Agrochemicals, 2008, 47(2) : 130-131. )
RVFE, IR, TR, 45 RS TN P B P AL B R
BOYIA R RO A A AL SR AR A SE o [T ], A O B e
2016, 43(4) : 677-682. (ZhuSY, CuiJ, Xu W, et al. Effects
of the treatment with S-metolachlor before seedling emergence on
the soybean growth and physiological and biochemical indexes[ J].
Journal of Plant Protection, 2016,43(4) .677-682. )
TR, BRBM, BT, 4. 28 FRERFIRIN KR AL 4k K
TR [I]. YRS, 2003, 29(1) : 31-34. (Huang
C Y,Chen T B,Wang Y, et al. Preliminary studies on safety and
injury of 28 herbicides to soybean[ J]. Plant Protection, 2003, 29
(1) :31-34.)
SRR, AR, Dh, 25 80% MAME R R K S EOR ) Y AT
s DA Arb 3R DR ) A A R A B A AR AR s [T ] K
2, 2016, 55(12) : 927-930. (ShiSS, ZhuSY, Ma S, et al.
Effects of pre-emergence spraying of flumetsulam 80% water dis-
persible granules on seeding growth, physiological and biochemical
indexes of soybean[ J]. Agrochemicals, 2016, 55 (12). 927-
930. )
Sun Y P, Johnson E R. Analysis of joint action of insecticides a-
gainst house flies [ J]. Journal of Economic Entomology, 1960
(53) . 887-891.
W, ks, TR, . RRIBREF AR FOKR R E M2y
FREREHCRT]. KREFRE, 2017, 36(2) : 287294, (Dai
W, Yang J Z, Wang X C, et al. The influence of different herbi-
cides on intercropping soybean and maize[ J]. Soybean Science,
2017, 36(2) : 287-294. )
EEIF, HHOE, HRIHT, 5. A BRERDS P R E R E
HZRER R m [J]. REFRE, 2013, 32(4): 521-525.
(Wang Y F, LuZ Y, Zhang X Q, et al. Effect on weeds control

in the conservation tillage soybean field using chemical herbicide

[J]. Soybean Science, 2013, 32(4); 521-525.)

R, TT, BREkM, 5. mem i Lk # 12 A
TR ek (T]. 424, 2005, 44(9) : 31-34. (Huang

CY, Wang Y, Chen T B, et al. Safety to succeeding crops of flu-
metsulam soil residues after 12 months[ J]. Agrochemicals, 2005,

44(9):31-34.)



