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Abstract

To investigate the binary mixing behavior of triflusulfuron-methyl, chloridazone, and clopyralid on common purslane, three experiments were
separately conducted in an outdoor condition at Bu-Ali Sina University, Hamadan in the summer of 2023. In each experiment, 0, 6.25,12.5, 25, 50, and
100% of the labeled dose of the two herbicides were prepared in the mixture ratios of (100:0), (80:20), (60:40), (40:60), (20:80),and (0:100) and applied
at the 4-5 leaf stage of common purslane. The mixability of the herbicides was evaluated using an appropriate isobole model, after fitting a suitable
isobole model (based on a lack-of-fit test), on the EDso values (herbicide rate required to control 50% of common purslane) obtained from different
mixtureratios. The good fit of the linear Additive Dose model on the EDso values obtained from different mixture ratios of chloridazone + triflusulfuron-
methyl indicates an additive effect between them; therefore, they are mixable. The good fit of the nonlinear Hewlett model on the EDso values obtained
from different mixture ratios of clopyralid + triflusulfuron-methyl (A = 1.66) indicates a synergistic effect between them; therefore, they are also mixable.
‘While the good fit of the nonlinear Woelund model on the EDso values obtained from different mixture ratios of clopyralid + chloridazone (1=1.7 and
12 = 3.8) indicates an antagonistic interaction between them; therefore, they are not mixable.

Keywords: Additive effect, antagonistic effect, Hewlett model, synergistic effect, Voelund model.
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Table 1- Herbicide treatments used in the study

Herbicides in the mixture

Ratios and doses used of each herbicide in the mixture (g/ha)

(100:0) (80:20) (60:40) (40:60) (20:80) (0:100)
Chloridazon + Triflusulfuron-methyl 3200 +0 2560 + 2.4 1920 + 4.8 1280+ 7.2 640 + 9.6 0+12
1600 + 0 1280 +1.2 960 + 2.4 640 + 3.6 320+4.8 0+6
800 +0 640 + 0.6 480+ 1.2 320+1.8 160 +2.4 0+3
400+ 0 320+0.3 240 + 0.6 160 + 0.9 80+1.2 0+15
200+0 160 + 0.15 120+0.3 80 + 0.45 40+0.6 0+0.75
Clopyralid + Triflusulfuron-methyl 180+0 144 +2.4 108 + 4.8 72+72 36+9.6 0+12
90+0 72+1.2 54+24 36+3.6 18+4.8 0+6
45+0 36 +0.6 27+1.2 18+1.8 9+24 0+3
225+0 18+0.3 135+0.6 9+0.9 45+1.2 0+15
11.25+0 9+0.15 6.75+0.3 45+ 0.45 225+0.6 0+0.75
Clopyralid + Chloridazon 180+0 144 + 640 108 + 1280 72 +1920 36 + 2560 0 + 3200
90+0 72 + 320 54 + 640 36 + 960 18 + 1280 0+ 1600
45+0 36 + 160 27 + 320 18 + 480 9 +640 0+ 800
225+0 18 + 80 13.5+ 160 9 +240 45+ 320 0 + 400
11.25+0 9 +40 6.75 + 80 45+ 120 2.25+ 160 0 + 200
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In addition to the above treatments, a zero dose of each herbicide was included in the experiment as a control (without herbicide).
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Figure 1- Response curves of the fresh weight of common purslane
to the dose of herbicides mixed in different ratios
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Table 2- The effect of the application of herbicides in different ratios on the dose of herbicide (g a.i. ha™) required to reduce 50 and 90% of
the fresh weight of common purslane (EDsyand EDgy).

Herbicides in the mixture Ratios EDso EDgo RP A m 2
Chloridazon + Triflusulfuron-methyl (100:0)  2295.4 (100.2) 3712.3 (387.9) 263.8 (38.1)
(80:20)  2255.9 (136.3) 3647.3 (526.3)
(60:40) 1539.1 (78.6) 2489.0 (301.6)
(40:60)  901.9 (44.7) 1457.1 (169.7)
(20:80) 423.5 (28.6) 684.2 (43.9)
(0:100) 8.7 (1.3) 10.1 (1.9)
Clopyralid + Triflusulfuron-methyl (100:0) 66.5 (16.7) 117.2 (48.5) 10.9 (1.2) 1.6 (0.1)
(80:20) 24.0 (2.3) 58.9 (6.9)
(60:40) 23.7 (3.1) 54.7 (8.0)
(40:60) 21.2(4.3) 475 (11.4)
(20:80) 19.0 (7.1) 40.6 (17.9)
(0:100) 6.1(2.1) 8.9 (5.1)
Chloridazon + Clopyralid (100:0)  2805.9 (223.8) 3119.2 (103.1) 31.7 (2.8) 1.7 (0.1) 3.8(0.2)

(80:20)  4067.4 (238.6)
(60:40)  4292.2 (119.0)
(40:60)  4360.6 (189.5)
(20:80)  4922.6 (353.4)
(0:100) 88.4 (9.6)

4522.2 (236.3)
4772.1 (169.9)
4557.5 (211.6)
5145.7 (556.0)
92.2 (26.1)

s el RP L tzes s jlaleal glas 5350 s slael
Standard errors are in parentheses. RP is relative potential.
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Figure 2 - Isobole curves fitted with appropriate models using R
software to determine herbicides interaction of chloridazone +
triflusulfuron-methyl (Additive dose model), clopyralid +
triflusulfuron-methyl (Hewlett model), and clopyralid + chloridazone
(Voelund model) on common purslane. The straight dot-dashed line
is the additive dose model isobole; the curved solid line is the best
fitting isobole model. The points represent the EDs, and their
corresponding standard error at 95% confidence intervals.
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Figure 2 - Isobole curves fitted by Excel software to determine
binary mixing interaction of chloridazone, triflusulfuron-methyl, and
clopyralid on common purslane. The solid line is the additive dose

model isobole. The points are based on EDg and their corresponding
standard error at 95% confidence intervals.
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