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Evaluation of herbicidal activity and safety to cotton of fluorochloridone

combined with pendimethalin or acetochlor
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Abstract: The weed control efficacy and the safety to cotton of fluorochloridone in combination with
pendimethalin or acetochlor were evaluated. Whole-plant dose-response experiments were conducted in
greenhouse to evaluate the weed control spectrum of the single herbicide, the joint effect type and the
selectivity index of the mixture. The results showed that fluorochloridone could effectively control most
of the broadleaf weeds and part of grass weeds in the cotton fields, and the spectrum was
complementary to that of pendimethalin or acetochlor. When fluorochloridone was mixed with
pendimethalin or acetochlor, the joint effect type was either additive or synergistic, in the case of both
Digitaria sanguinalis and Amaranthus retroflexus. When the mass ratio was 1 : 2, the herbicidal activity
of the above two combinations were both improved, and the selectivity index between cotton and D.
sanguinalis or A. retroflexus was in the range of 16.6-20.3, which suggested the safety of the above two
combinations to cotton was improved compared to that of fluorochloridone and pendimethalin used

alone.
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Scheme 1  Structures of pendimethalin (1), acetochlor (2) and fluorochloridone (3)
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FH BB B B A FH DA R L0 A A 1 22 4 PR AT 7 5 album. /N#E Chenopodium ficifolium. 1% Solanum
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R 4y ) 5 R B 4 R S ) R LR HE A Abutilon theophrasti~ Y%t % Bidens pilosa. 13
FMBAREAER, Wik T EAGENERLE Imperata cylindrica~ & 5 Xanthium sibiricum F17
B, I 5 TR R AL ) 2 4 e S HLAE AR AE AN M1 Cyperus rotundus, 3578111444 # H 5 WL 44
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Table 1 Herbicide and doses used in safety experiments

ARG &
P25 Dose of active ingredient/(g/hm?)
Herbicide Ty JRABBE gt
D. sanguinalis A. retroflexus Gossypium spp.
s ﬂﬁ 15.0, 18.8,23.4,29.3, 36.6 12.0, 15.0, 18.8,23.4,29.3 500, 750, 1 125, 1 688, 2 531
fluorochloridone
QEIUZE 20.0,25.0,31.3, 39.1, 48.8 25.0,31.3,39.1, 48.8, 61.0 750, 1125, 1 688,2 531,3 797
pendimethalin

LA 20.0,25.0,31.3, 39.1, 48.8 25.0,31.3,39.1,48.8, 61.0 950, 1 425, 2 138, 3 206, 4 809

acetochlor

m (G  m (CHRR)=1:2
m (fluorochloridone) : m (pendimethalin) =1 : 2
m (R m (LERE)=1:2
m_(fluorochloridone) : m (acetochlor) =1 : 2

15.0, 18.8, 23.4,29.3, 36.6

15.0, 18.8,23.4,29.3,36.6

15.0, 18.8,23.4,29.3, 36.6 600, 900, 1 350, 2 025, 3 038

15.0, 18.8,23.4,29.3, 36.6 600, 900, 1 350, 2 025, 3 038
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Table 2 Herbicide controlling spectrum of fluorochloridone, pendimethalin and acetochlor
A2 77 Kt A B (30853
Herbicides and dose.(a.i.)/(g/hm?)
Pl S R LHilE
Trail weeds fluorochloridone pendimethalin acetochlor
125 250 185.6 371.3 236.3 472.5
¥ C. rotundus -+ -+t - + +
SIEVE A. retroflexus AR A - + + HH
% S. nigrum +++ -+ - - + ++
ti#fi% E. prostrate -+ o+ ++ -+ o o
MY E. crusgalli +++ -+ -+ -+ -+ -+
# C. album ++ -+ + ++ +
/NEE C. ficifolium -+ -+ ++ ++ + ++
A3 I cylindrica +++ - ++ 4 et o+
LG P. oleracea +++ -+ + ++ +H++ +H++
F&F L. chinensis ++ +++ -+ -+ ++ +++
B A4 . ++ -+ - - - +
purpurea
R E. indica + ++ -+ -+ +H++ +H++
S S. viridis + ++ T T - -
5% D. sanguinalis - - -t -t et et
GH X sibiricum + ++ - - - -
Tk 4. theophrasti - + - - -
YEHH B. pilosa - - - - - +

e e RORIHIE > 90%;

-+ RN 80%~90%; ++ LR INHIR 60%~79%; + FaRINHIZR 30%~59%; — KaRINHIR <30%.

Note: ++++ means > 90% inhibition rate of fresh weight (FW); +++ means 80%-90% inhibition rate of FW; ++ means 60%-70% inhibition rate of FW;
+ means 30%-59% inhibition rate of FW; — means < 30% inhibition rate of FW.

22 HEEREFEMN
3 3 oI, S EES = RIBR S,
X JR A s A W R I A FH S 2R 5 D o i 4 2
YER, JUH 2 25 SR A 0T &8 15.0 g/hm?
i, 5 R R S R B E 2R AL R
WEVE R, T SR R 1R 53 AR A RS R
RN A AR = W BA1E e 45 1
R, FOEENS ZH R L1 1~1:3 Z[aa]LL
AT AL

HHER 4 v A1, S5 R S5 28 i IR S (R B
A E F B i R B . RS L S 2
e R b AE 1:1.7~1:3.3 Z [a) R, ok I 3 A S b
(38 25 B 2 . 3R A R0 RE I 5 2 B i th ey 3

1TEBCAEH -
23 MR REMRIEFE IR
S nlA, MR . —H R . L
BT N6 I R A U EDgo {2 A 49.9.
99.9. 82.4 g/hm® A1 88.9. 124.7. 60.0 g/hm?. %
g B S R R AT A, X
JE RELUL) EDgg fE 43 79 35.5 1 36.3 g/hm?,
TS B S 2 R R A S AT AL B, N
JE RECUL) EDgg fH 43 32.3 £ 31.8 g/hm?.
EH ML RTG530 5 R R B 2 R R
JFH 5 XoF B 3 A0 B T R B B T S A BT e, IX
55 2.2 WA BREE MR E 5 R B
R E T, WA EECH G R

B
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Table 3 Joint effect of fluorochloridone and pendimethalin against D. sanguinalis and A. retroflexus

H# D. sanguinalis JXIEW A. retroflexus
it 241 T murmm oo T SR e
Herbicide e P Actual inhibition . "l'"h-e‘oretlcal E-E, Actual inhibition . Thlef)retlcal E-E,
dose/(g/hm’) inhibition rate of inhibition rate of
rate of FW/%, E FW/%, E, rate of FW/%, E FW/%, E,
S TR 15 32.54 - - 2132 - -
fluorochloridone 25 65.64 — — 45.60 — —
35 75.94 - - 82.90 - -
— LR 25 4.99 - - 11.30 - -
pendimethalin 30 23.49 - - 32.30 - -
50 37.25 - - 46.50 - -
TG + R R 15+ 25 48.42 3591 12,51 49.60 30.21 1939
fluorochloridone + 15+30 66.30 45.38 17.92 66.50 46.73 19.77
pendimethalin 15+ 50 78.96 57.67 21.29 75.80 57.91 17.89
25 +25 82.30 77.98 4.32 69.90 62.03 7.87
25 +30 85.30 82.26 3.04 71.20 71.02 0.18
25+ 50 90.31 85.45 4.86 85.90 77.10 8.80
35+25 100.00 94.70 5.30 94.20 93.51 0.69
35+30 100.00 95.73. 4.27 96.30 95.04 1.23
35+50 100.00 96.50 3.50 100.00 96.08 3.92

x4 ARERSZERERANDE. REGNKEER

Table 4 Joint effect of fluorochloridone and acetochlor against D. sanguinalis and A. retroflexus

5% D. sanguinalis JXAE W A. retroflexus
patn e s O ssemmas "y U
Herbicide 5 Actual inhibition S E-E, Actual inhibition s E-E,
(g/hm’) inhibition rate inhibition rate
rate of FW/%, E of FW/%, E, rate of FW/%, E of FW/%, E,
S B 15 32.54 - - 21.32 - -
fluorochloridone 25 65.64 - - 45.60 - -
35 75.94 - - 82.90 - -
Z B 25 11.91 - - 35.52 - -
acetochlor 30 30.81 - - 55.21 - -
50 42.13 - - 78.90 - -
TG EE + 2 g 15+25 52.30 40.57 11.73 63.26 49.27 13.99
fluorochloridone + 15+30 55.32 53.32 2.00 75.60 64.76 10.84
acetochlor 15+ 50 92.50 66.33 26.17 100.00 83.40 16.60
25+25 82.10 79.58 2.52 89.60 72.40 17.20
25+30 90.30 83.96 6.34 100.00 80.83 19.17
25+ 50 100.00 88.43 11.57 100.00 90.97 9.03
35+25 96.20 95.09 1.11 100.00 95.28 4.72
35+30 100.00 96.14 3.86 100.00 96.72 3.28
35+50 100.00 97.22 2.78 100.00 98.46 1.54

TR R, (H R AL AR K I 4R R BT Y FAHEG, Fs E S F R S S R AR AR A S
Bo W1 S BN, M EER . H R R 2R S RB A ) BV R O A BRI T, 4
BFIXTHRAE A K ED o 458 1 084 . 1133 B 113, 9.1 3T % 16.9 F1 16.6 (K 5). MG H R
F1 1635 g/hm?. oM B 5 — FE I R 81 2, HE i 5 2 R (IR A H AR B R BB AR B £ A
B AR R IEAE KB EDy 15071028 602 Fi A PR, (B4R 2 B B K

644 g/hm?. EIERFRMETTIH, 15 900 5L R 5 550 AH A e ts

. BRI SR R e O e e

Kb 12.2 3R E S 16.6 71203, 5 H R H TR R R R B A R E AR N 2
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Table 5 Selectivity index of fluorochloridone combined with pendimethalin or acetochlor between cottons and weeds

B2 PkprRk EH77FE (=) EDy((95%CL)/ ED,((95%CL)/ IR AL
Herbicides Test materials Regression equation (g/hm?) (g/hm?) Selectivity index
o R %E ) ~1.065+4.327 x 49.9 (43.8~56.8) - 21.7
fluorochloridone D. sanguinalis
AL
-1.303 +2.554 x 88.9 (66.0~119.9) - 12.2
A. retroflexus
1L G. spp. -5.243+2.953 x - 1084 (1 058~1 108) -
—HRR s L0881 +3.582x  99.9(77.2~129.4) - 1.3
pendimethalin D. S‘i"g”l”“lls
Jefs —1.056 +3.501 x 124.7 (108.7~143.0) — 9.1
A. retroflexus
#34% G. spp. —3.044 +2214x - 1133 (949~1 352) -
LR %J‘jz’j, ) ~0.997 +3.799 x 82.4 (54.6~124.4) - 19.8
acetochlor D. sanguinalis
7
St —4.685+6.167 x 60.0 (55.0~65.5) - 27.2
A. retroflexus
W€ G. spp. -3.401 +2.216 x - 1635 (1 428~1 871) -
m (SRR - m (ZHRR) = 1:2 E 3538+6333x  35.5(342~36.9) - 169
m (fluorochloridone) : m (pendimethalin)=1:2  D. sanguinalis
AL
—2.852+5.854 x 36.3 (33.3~39.6) - 16.6
A. retroflexus
e —-3.504 +2.598 x - 602 (478~757) -
G. spp.
= 12 Tl
m (B R - m (L5ER) =122 ik 4155+ 6910 32.3 (31.4-33.4) - 19.9
m (fluorochloridone) : m (acetochlor) =1 : 2 D. sanguinalis
7 T
Jepd —4.062 + 6.885 x 31.8 (28.5~35.4) - 20.3
A. retroflexus
#34% G. spp. —6.093 +3.493 x - 644 (519~800) -

#: EDqy Fll ED, o 43 5ll 7R % S 5 41 1] 3Rk 90% A AR AL 5 411 31K 10% KBRS & .

Note: EDy, and ED represent the herbicide doses when the inhibition rate of FW were 90% to weeds and 10% to cotton, respectively.
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