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Evaluation of herbicidal activity and safety to cotton of the
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Abstract: The weed control efficacy and the safety to cotton of the combination of flumioxazin and
pendimethalin were evaluated. Whole-plant dose response experiments were conducted in greenhouse to
evaluate the joint effect type, the safety to different cotton varieties, and the selectivity index of the
mixtures. Weed control efficacy and response of cotton to the mixtures were also investigated in field
experiments. The results of greenhouse study showed that the joint effect type was either additive or
synergistic when flumioxazin was mixed with pendimethalin for the control of Portulaca oleracea,
Amaranthus retroflexus and Digitaria sanguinalis. When the mass ratio was 1 : 10, the weed control
efficacy of the mixtures was higher than that of pendimethalin applied alone. The selectivity index
between cotton varieties and weeds tested was in the range of 25.81-39.39, which suggested the safety

of the mixtures to cotton was improved compared with that of flumioxazin and pendimethalin used
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alone. The results of field experimensts showed that the mixtures of flumioxazin and pendimethalin had

good efficacy against Acalypha australis, A. retroflexus, P. oleracea, Chenopodium album and Eleusine

indica and was safe to cotton.
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Table 1 The herbicides and doses of safety experiment in greenhouse

A U5y Fl & Dose, a.i./(g/hm?)

RIGZ71

Herbicide UG P. leracea SALTE A. retroflexus ¥ D. sanguinalis Hi4E Cotton
TR 0.75,1,1.5,2.3,3.4,5.1 0.75,1,1.5,2.3,3.4,5.1 1.5,2.3,3.4,5.1,7.6 60, 90, 135, 202.5, 303.8
flumioxazin

ZHER 25,31.3,39.1,48.8, 61 25,31.3,39.1,48.8, 61 20, 25,39.1, 48.8, 61 750, 1125, 1687.5,2531.3,3 796.9

pendimethalin
IR + —F R

flumioxazin + pendimethalin

12,15, 18.8,23.4,29.3

12,15, 18.8,23.4,29.3

9.6,12,15,18.8,23.4 500, 750, 1 125, 1 687.5,2 531.3

1.3 HEZAHIRE

B 7E L 2R 48 Va7 3 T AR B 5 e 1k 56 i gk
17 RIGHBRFEAR LA AP, FiEL, F
HUR S E 1.3%, AR 15meke, A0 21 mgkg,
A 750 mg/kg, pHAE 7.1, HEHRAE SRR
#8635, T 2016 44 A 17 HIEF, #iJ5HAE
Wy NREAE . BREE x 17HE =23 cm x 90 cm, FiAE
N 32 000 #k/hm?, H LA EE. G Hh B
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EREMT. BOisE. REW. Sk, 2. 4
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Z W CHER[12], T 2016 45 4 A 19 H#k4T i
2y, iZU R KRR, S 21 C, sREE
12 C. R HE M KR D, RABTE. iizid
MR MATABI-16 B35 6 AW E 4%, BEmEk,
IR AL T, W E 600 L/hm?,
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Table 2 The evaluation of the joint effect of flumioxazin and pendimethalin against P. oleracea, A. retroflexus and D. sanguinalis

fif 7 40131 2% Fresh weight reduction rate/%

ARG 25711 IRIAL IR B (A RUAY) Bl S ok
Herbicide Treatment dose, a.i./(g/hm?) P. oleracea A. retroflexus D. sanguinalis
E E,  E-E E E,  E-E E E,  E-E
T R B 4 583 583 0 449 449 0 13.7 13.7 0
flumioxazin 5 773 713 0 634 634 0 251 251 0
6 90.1  90.1 0 859 859 0 521 521 0
— IR 40 360 36.0 0 334 334 0 461 461 0
pendimethalin 50 487 487 0 461 461 0 706 70.6 0
60 638 638 0 508 598 0 87.1 871 0
IR + R 4+ 40 925 733 192 67.6  67.6 4.3 572 535 3.7
flumioxazin + pendimethalin 4450 933 786 147 734 703 3.1 773 747 26
4460 93.7 849 88 792 779 13 87.6 889  -13
5440 897 855 42 761 756 05 634 596 38
5450 97.1 884 87 90.5 802 103 899 780 119
5460 100 918 82 892 853 39 93.9 904 35
6+40 966 937 29 905 906 0.1 811 742 69
6+50 97.7 949 28 934 924 1.0 950 860 9.0
6+60 100 964 36 967 943 24 100 938 62

e E M Eq 73 130 S e 540 A0 L e 54 35

Note: E means actual fresh weight reduction rate; £, means theoretical fresh weight reduction rate.
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Table 3 The biological activity of flumioxazin, pendimethalin and their mixtures against weeds
RIGZ7] fEiR A TPy R R GRs((95%CL)/ GRgo(95%CL)/
Herbicide Trial weed Regression equation r (g/hm?) (g/hm?)
P BRI i B P. oleracea »=5.08+1.59x 0.969 8 0.88 (0.76~1.03) 5.64 (4.53~7.04)
flumioxazin
AGVE A. retroflexus y=5.06+1.71x 0.924 8 0.91 (0.72~1.16) 5.15 (3.67~7.24)
Lyf D. sanguinalis y=4.42+2.15x 0.977 3 1.86 (1.65~2.09) 7.36 (6.26~8.66)
THRR Y570 P. oleracea y=0.63 +3.08x 0.986 1 26.42 (24.97~27.95)  68.96 (63.32~75.11)
pendimethalin
LT A. retroflexus y=-1.45+438x 0.929 7 29.63 (26.58~33.04)  58.08 (49.67~67.93)
& D. sanguinalis y=0.04+3.77x 0.993 9 20.74 (19.70~21.83) 45.41 (43.60~47.30)
PIBR B + — R B P. oleracea y=197+3.16x 0.980 3 9.07 (8.13~10.13) 23.07 (21.77~24.45)
flumioxazin + pendimethalin
ST A. retroflexus y=1.77+327x 0.993 0 9.76 (9.19~10.34) 24.03 (23.17~24.93)
5 D. sanguinalis y=0.01 +4.80x 0.9855 10.93 (10.31~11.57) 20.20 (19.11~21.35)

T4 AREERS ZREKREEHFINBEAEDENE

Table 4 The biological activities of mixtures of flumioxazin and pendimethalin against cottons

RG24 7] AL T Fof EVEp FHRREL GR o (95%CL)/
Herbicide Tested cotton Regression equation r (g/hm?)
PR AR RE 477128 Lumianyan28 y=0.13+1.67x 0.970 6 198.7 (163.7~241.2)
flumioxazin .
£ K35F37 Lumianyan37 y=0.60+1.37x 0.978 6 191.5 (163.1~224.7)
FE k45 Xingiud y=0.14+1.67x 0.9427 203.1 (153.3~269.2)
ZHIRR 7128 Lumianyan28 y=-1.05+1.55x 0.987 5 1171 (1 036~1 324)
pendimethalin .
£ K35F37 Lumianyan37 y=-1.20+1.59% 0.996 6 1224 (1 151~1 301)
FE k45 Xingiud y=-0.52+1.36x 0.9779 1328 (1143~1544)
PR + —HRR 7128 Lumianyan28 =109+ 0.94x 0.970 1 639.5 (509.2~803.3)
flumioxazin + pendimethalin X
£ K35F37 Lumianyan37 y=030+1.18x 0.9255 795.6 (583.5~1 085)
FE k45 Xingiud y=0.60+1.12x 0.9777 620.1 (507.1~758.3)

R (BRI 28 5. BMREE 37 5. B4 5
SPa . RO AN FE A IR PR AR B ER 5. W]
LA 5 HIGR BRI, SR HI 7R A
FREMEFEERRAE S T LR BR .. £
TR R 5 TR R e A T R R R R A
e stk . SR EIZ AL, S H]5R
XA AE AN LG JE )3 B R BOR RORIR X AR A
MG R RSB R S B A T N, (H
TR RFAE AL KT, KRR 2 4

2.3 HEHRAE
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P FA RO 4> 60 g/hm? [ A0 3 %65 A FH 42 T 32
SRy A D0 R BE B R, R A S BT AR
75 330 g/L ZH R R FLIHA 5 742.5 g/hm? 1)
Aab BT A G A TR 2 A BT SR, R RO
MZERT R — R, RERRE ZE: MMEHEERE,
XS Bl E R B R, H TR E + ZH R
R 50+ 495 (IR 1.0 : 9.9) &b FERAKRR B T3
PR RN, X SIEBRELE I E 45 R — 5.

M5 20 d, UM IZ 5 — H R B

23.1 AHAFEMRS WX X EZED WAL E Z A A 3B RO BT, 2R AR T RO R T
RS ARBERSZHXRERET TR RMFEHETERERRFMEY
Table 5 Selectivity index of mixtures of flumioxazin and pendimethalin between different cottons and weeds
‘ EHiHF 28 Lumianyan 28 KA 37 Lumianyan 37 #FHK 45 Xingiu 4
XG0 2577
Herbicide Ty ik i S Ty S SR T ik S o
P. leracea A. retroflexus D. sanguinalis P. leracea A. retroflexus D. sanguinalis P. leracea A. retroflexus D. sanguinalis
PIHRIR M 3523 38.58 27.00 33.95 37.18 26.02 36.01 39.44 27.60
flumioxazin
ZHER 16.98 20.17 25.79 17.74 21.07 26.95 19.26 22.87 29.25
pendimethalin
VIR + — W% R 27.72 26.61 31.66 34.49 33.11 39.39 26.88 25.81 30.70

flumioxazin + pendimethalin
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Table 6 The efficiency of flumioxazin, pendimethalin and their mixtures against weeds in cotton fields (%)
1 \ ~ 25 Bb = ). b e e e o ll‘é‘ ) % ;E‘\ ﬁ“ i [475 23
R GR O ARRAME BOBR REOE B # hma SERIRC SRR
Sampling time/d ~ Herbicide Dose, a.i./(g/hm?) 4. australis A. retroflexus P. oleracea C.album  E. indica ant contro resh weig
pling > g
efficiency  control efficiency
A 20 d FRBK F 60 93.1a 92.7 ab 94.1a 90.6 b 59.7¢ 87.5b —
Plant control effect 20
days after treatment P 742.5 483 b 85.5b 97.1a 80.5¢ 98.4a 74.1¢ —
F+P 50 + 495 972 a 96.4 a 97.1a 953a 90.3 abc 955a —
40 + 594 959a 94.5a 94.1a 92.2a 93.5 ab 94.1a —
30 +693 93.8a 90.9 ab 94.1a 922a 96.8 a 934a —
Ji24 5 40 d BRB AL F 60 91.9a 90.0 ab 93.1a 89.4a 57.0b 85.6b —
Plant control effect 40
days after treatment P 742.5 453 b 82.5b 948 a 78.8b 96.5a 733 ¢ —
F+P 50 + 495 942 a 93.8a 94.8 a 92.7a 89.5a 93.1a —
40 + 594 93.0a 92.5 ab 914a 90.7 a 919a 92.0a —
30 + 693 92.4a 88.8 ab 91.4a 90.7 a 953a 91.8a —
Wiz JE 40 d EEE 25K F 60 92.0a 91.1ab 93.5b 90.0a 58.5b — 87.4b
Fresh weight effect 40
days after treatment. P 742.5 46.7b 843b 954a  792b  97.0a — 755¢
F+P 50 +495 95.1a 94.7 a 955a 93.2a 90.1a — 93.8a
40 + 594 94.1a 93.7 ab 92.5a 919a 92.4a — 929a
30 + 693 93.0a 89.5 ab 919b 914a 96.1 a — 922a

T F=50% AHRGREZ iR 1); P =330 g/L —HRRIM. FFEIREARFRFREELRE 5% KTFEREE.
Note: F = 50% flumioxazin WP; P = 330 g/L pendimethalin EC. The different letters in the same column indicate significantly different at 0.05 level (P <

0.05).
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