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ABSTRACT

In order to evaluate the efficacy of mesosulfuron + iodosulfuron + diflufenican (Othello OD) herbicide
doses under temperature and soil moisture conditions in the control of wheat weeds, field experiments were
carried out in Fars and Alborz provinces during 2017 to 2018. Treatments included spraying at different
times after irrigation (different soil moisture conditions) as main plots in three levels (2 and 7 days after
irrigation and 1 day before next irrigation), dose of herbicide as a subplot at 6 levels (0, 25, 50, 75, 100 and
125% of recommended dose), and spraying day time as sub-sub plots at two levels (7-8 am, and 11-12am).
The results showed that in the condition that moisture had provided after spraying, reduced doses of these
herbicides were more effective in reducing the dry weight of broad leaves weeds than other conditions. 33,
66 and 99 g ai/ha herbicide doses (25, 50 and 75% of recommended concentration), especially in 2 days
after irrigation and 1 day before irrigation treatments, weed dry weight of grass weeds had more difference
than 7 days after irrigation conditions, compared to control treatment. Under normal moisture conditions
(field capacity), the reduced concentrations were more efficient in controlling the weeds and the higher
moisture stress resulted in the lower efficiency of the reduced concentrations.

Keywords: Post-irrigation spraying reduced concentrations, temperature, wet weight, weeds.
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Table 1. Weed species in the experimental plots in Fars and Karaj
Grass leaves Broad leaves
Exper_iment Persian name Scientific name Persian name Scientific name
region
iy Y Avena ludoviciana iy Jo > Sinapis arvensis
oz Lolium rigidum &l s Sisymbrium irio
Fars Sy Ss> Phalaris minor puS S Centaurea cyanus
Sy > Hordeum morinum Ssgle Torilis arvensis
iy Y Avena ludoviciana iy Jo > Sinapis arvensis
Karaj Sy o> Phalaris minor o palis Fumaria officinalis
iy 9> Hordeum morinum _
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Table 2. Mean squares (MS) of variance analysis of weed traits.
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** * ns: significant at 1% and 5% of probability levels and non-significant, respectively.
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Source of variation df Mean squares
Broad leaves wet Broad leaves dry Grass leaves wet Grass leaves dry
weight weight weight weight

Place 1 930.9** 35.4** 4022.4** 189.8**
Error (place) 4 44.6 18.4 118.1 7.1
Spraying time (a) 2 724.9%* 145.7** 227.7** 55.7**
ax Place 2 170.4** 15.9** 72.6** 109.1**
Main error 8 26.6 7.8 61.9 11.34
Dose (b) 5 5148.04** 1046.02** 3030.5** 659.5**
axb 10 145.7** 18.7** 62.4** 12.3**
b x place 5 81. 2** 73.7** 28.1** 7.9%*
a xb xplace 10 39. 2%* 37.8** 20.3** 12.7%*
Sub error 60 8.2 38 9.7 1.9
Spraying time in day (c) 1 32.7** 0.001" 2.5m™ 8.2**
axc 2 7.6* 16™ 2.2 2.7%*
bxc 5 46" 2.1m 15.1** 1.7%*
cx place 1 32.3** 0.94" 6.5 0.04™
ax b xc 10 6.6%* 0.99™ 340 0.76™
ax ¢ xplace 2 4.00™ 0.77" 9.5 0.54"™
bx ¢ xplace 5 0.73™ 1.02" 3.8m 0.22"m
axbxcxplace 10 2.3m™ 1.53™ 3.7m™ 0.35™
Sub in sub error 72 2.3 1.7 1.7 0.37
CV (%) 5.8 13.4 9.8 7.8
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Table 3. Parameters of Streibig dose —response model; the relationship between wet weight of broadleaf
weeds and herbicide concentrations.

Spraying time *W0 #xEd50 b RMSE R?
2 days after (1.2)44.4 (4.3)100.1 (0.26) 2.52 0.96 0.96
irrigation
7 days after 38.45(1.3) (12.7) 162.06 (0.30) 1.63 0.88 0.98
irrigation
1 day before 35.5(1.1) 112.9 (4.88) (0.41) 2.86 0.94 0.95
irrigation
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* Wet weight of broadleaf weeds without herbicide application, ** required dose of herbicide to reduce the weight of broadleaf weeds

by 50%. Numbers in parenthesis show standard error.
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Figure 1. The relationship between wet weight of broadleaf (a) and grass weeds (b) with increasing
concentration of Othello herbicide at different spraying times
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Table 4. Parameters of Streibig dose —response model; the relationship between wet weight of grass
weeds and herbicide concentrations.

Spraying time *W0 ##E050 b RMSE R?
2 days after irrigation (1.07) 26.57 (4.8)94.53 (0.56) 3.61 0.93 0.94
7 days after irrigation (0.87) 22.17 (6.2) 137.16 (0.93) 4.23 0.86 0.87
1 day before irrigation (0.72) 22.87 (4.54) 83.38 (0.21)2.12 0.96 0.96
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* Wet weight of grass weeds without herbicide application, ** required dose of herbicide to reduce the weight of grass weeds by 50%.
Numbers in parenthesis show standard error.
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Table 5. Dose —response Lojistic model; the relationship between wheat biomass and herbicide

concentrations
Spraying time %Y0 X0** a b RMSE R?
2 days after irrigation (123.8) 4155.8 (2.48) 60.8 (208.2) 3998.9 (0.76) 4.1 131.3 0.99
7 days after irrigation (236.1) 4107.2 (18.7)93.7 (846.8) 2713.4 (2.4)3.8 299.9 0.92
1 day before irrigation (266.6) 4353.4 (6.1)67.8 (557.8) 4359.4 (1.4)3.7 294.1 0.97
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* Wheat biomass without herbicide application, ** required dose of herbicide to reduce wheat biomass by 50%. YO: upper limit.
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Figure 2. The relationship between Wheat biomass (a) and yield (b) with increasing concentration of
Othello herbicide at different spraying times
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Table 6. Dose —response Logistic model; the relationship between wheat yield and herbicide

concentrations
Spraying time #Y0 X0 a B RMSE R?
2 days after irrigation (0.15) 2.7 (7.7)88.1 (0.4)3.2 1.2)41 0.195 0.97
7 days after irrigation (0.05) 2.7 (5.3)76.5 (0.08) 0.93 (3.6)9.4 0.076 0.97
1 day before irrigation (0.03) 2.71 (1.7)69.9 (0.09) 2.9 (.025) 3.1 0.041 0.99
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* Wheat yield without herbicide application, ** required dose of herbicide to reduce wheat yield by 50%, YO: upper

limit. Numbers in parenthesis are standard error.
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Table 7. streibig dose —response model; the relationship between wet weight of broadleaf weeds and
herbicide concentrations.

Spraying time WO Ed50:: b RMSE R?
2 days after irrigation 46.8 (1.8) 96.9 (6.4) 2.11 (0.29) 0.93 0.94
7 days after irrigation 46.4 (0.97) 178.04 (4.3) 1.6 (0.21) 0.97 0.99
1 day before irrigation 50.17 (1.5) 84.3 (4.3 2.14(0.21) 0.96 0.97
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* Wet weight of broadleaf weeds without herbicide application, ** required dose of herbicide to reduce the weight of broadleaf weeds
by 50%, WO: upper limit. Numbers in parenthesis are standard error.
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Table 8. Streibig dose —response model; the relationship between wet weight of grass weeds and
herbicide concentrations

Spraying time *WO0 #+Ed50 B RMSE R?
2 days after irrigation (1.75) 34.78 (8.3) 1155 (0.57) 2.69 0.95 0.97
7 days after irrigation (1.5)35.6 (7.7)142.8 (0.84) 3.47 0.94 0.96
1 day before irrigation (1.18) 35.19 (5.4) 104.7 (0.30) 2.38 0.98 0.99
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* Wet weight of grass weeds without herbicide application. **: Required dose of herbicide to reduce the weight of grass weeds by
50%, WO: upper limit. Numbers in parenthesis are standard error.
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Figure 3. The relationship between wet weight of broadleaf (a) and grass weeds (b) with increasing
concentration of Othello herbicide at different spraying times
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Figure 4. Interaction effects of spraying time, herbicide dose and spraying time in the day on wet weight
of broadleaf weeds (Common letters indicate no significant difference based on Duncan test).
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Table 9. Dose —response Logistic model; the relationship between wheat biomass and herbicide
concentrations.

Spraying time Y0z X0 a b RMSE R?
2 days after irrigation 7384.8 (2077.9) 96.9 (21.2) 45258 (377.8) 28 (1.1) 419.4 0.97
7 days after irrigation (5517.5)8447.9 (71.8)103.4 4246.7 (625.6) 1.9 (1.3) 666.6 0.92
1 day before irrigation 5293.6 (1438.0) 85.1 (19.7) 4372.6 (362.5) 2.7(1.3) 389.1 0.95
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* Wheat biomass without herbicide application, ** required dose of herbicide to reduce wheat biomass by 50%, YO: upper limit.

Numbers in parenthesis are standard errors.
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Table 10. Dose —response Logistic model; the relationship between wheat yield of and herbicide

concentrations.
Spraying time Y0 X0 a B RMSE R?
2 days after irrigation 3.09 (0.16) 63.15(5.3) 2.7(0.3) 3.7(1.3) 0.177 0.97
7 days after irrigation 2.3(0.17) 68.1(9.9) 2.01(0.39) 3.3(1.6) 0.185 0.95
1 day before irrigation 3.6 (0.53) 63.4(8.2) 2.05(0.24) 2.9(1.04) 0.252 0.97
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* Wheat yield without herbicide application, ** required dose of herbicide to reduce wheat yield by 50%, YO: upper limit. Numbers

in parenthesis are standard errors.
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Figure 5. The relationship between Wheat biomass (a) and yield (b) with the increasing concentration of
Othello herbicide at different spraying times
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