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Interaction effects of different concentrations of Mesosulfuron + lodosulfuron + Diflufenican
(Othello) herbicide and soil moisture content on control of Sinapis arvensis in wheat
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ABSTRACT

Environmental conditions such as soil moisture have a significant effect on herbicides efficacy. In order to evaluate the effect
of Othello herbicide in different soil moisture conditions on wild mustard and wheat, a greenhouse experiment was conducted
as split plot based on randomized complete block design with three replications. Three levels of soil moisture including field

capacity, 75% field capacity and 50% field capacity, and 0, 33, 66, 99, 132 and 165 grams of active ingredient of
Mesosulfuron + lodosulfuron + Diflufenican per hectare were the experimental treatments. Results showed that the
concentration required to reduce the dry matter content of wild mustard by 50% in the field capacity was 71.57 g.a.i /ha of
herbicide, while in 75% and 50% of the field capacity, it was increased to 88.69 and 112.11 g of active ingredient per hectare,
respectively. The required concentration to reduce 50% of dry weight of wheat in the field capacity was 86.85 g.a.i / ha, while
it reached to 102.5 and 73.95 g.a.i /ha at75% and 50% moisture content, , respectively. The results of the data showed that at
50% moisture content of the field capacity, lower concentrations of this herbicide would also have adverse effects on wheat.
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Figure 1. Response of fresh (figure a) and dry (figure b) weights of Sinapis arvensis to different concentrations of herbicide affected by
different soil moisture treatments
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Table 1. Paramerers estimated based on the Three-Parameters Logistic Equation fitted to fresh weight of Sinapis arvensis under different
levels of soil moisture

Soil moisture a ED50 b RMSE R2

FC 18.47 (0.51) 112.06 (7.59) 1.34 0.17) 0.92 0.94
75%FC 18.65 (0.46) 127.6 (7.82) 1.48 (0.19) 0.85 0.94
50%FC 18.56 (0.52) 147.81 (11.50) 2.03 (0.41) 1.07 0.88
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Table 2. Paramerers estimated based on the Three-Parameters Logistic Equation fitted to dry weight of Sinapis arvensis under different
levels of soil moisture

Soil moisture *a ED50 b RMSE R?

FC 6.17 (0.20) 7157 3.9) 2.21(0.26) 0.96 0.95
75%FC 6.29 (0.23) 88.69 4.5) 2.90 (0.47) 0.93 0.92
50%FC 6.40 (0.19) 116.21 (7.9) 1.55 (0.23) 0.91 0.92
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Figure 2. Response of leaf SPAD of Sinapis arvensis to different concentrations of herbicide affected by soil moisture treatments
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Table 3. Paramerers estimated based on the Three-Parameters Logistic Equation fitted to leaf SPAD of Sinapis arvensis under different
levels of soil moisture

Soil moisture a ED50 b RMSE R?

FC 0.67 (0.01) 137.6 (7.1) 1.6 (0.18) 093 0.94

75%FC 0.65 (0.02) 139.7 8.9) 1.50.22) 092 093

50%FC 0.57 (0.01) 143.05 @4.7) 1.9 (0.18) 0.94 0.94
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Figure 3. Response of fresh (figure a) and dry (figure b) weights of Triticum aestivum to different concentrations of herbicide affected by soil
moisture treatments
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Figure 4. Response of Triticum aestivum leaf SPAD to different herbicide concentrations affected by soil moisture treatments
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Table 4 . Parameters estimated based on the Four-Parameters Logistic Equation fitted to fresh weight of Triticum aestivum under different
levels of soil moisture

Soil moisture Y max X0 Y min b RMSE R?

FC 23.85 (0.73) 103.8 (129.4) 14.7 12.1) 212.2) 0.73 0.85
75%FC 19.22 (0.37) 69.26 (3.91) 10.33 0.7) 5.4 (1.4) 0.94 0.95
50%FC 17.9 (0.34) 727 @4.2) 8.5 (0.85) 5.57 (1.6) 0.95 0.96
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Table 5 . Parameters estimated based on the Four-Parameters Logistic Equation fitted to dry weight of Triticum aestivum under different
levels of soil moisture

Soil moisture Y MAX X0 YMiN b RMSE R?

FC 7.9(0.18) 86.5 (Y$/1) 6.5 (0.53) 35@3.5) 0.67 0.82
75%FC 7.14 (0.18) 102.5 (11.2) 4,05 (1.4) 5.1Q.1) 0.87 0.89
50%FC 6.47 (0.08) 73.59 (3.36) 4.12 (0.11) 5.8 (1.47) 0.96 0.96




MDY aslcale [l dee /(1YAV) O, Kas el FA
o =gl 58 S PSS 59 SPAD 4 St 6 siolol slez Udlen Ll g 0k 0315 3l (Sl sialsly 3397 —F Jguer

= Cagb)

Table6: Parameters estimated based on the Four-Parameters Logistic Equation Fitted to leaf SPAD of Triticum aestivum under different
levels of soil moisture

Soil moisture #Y0(¥4 u>) X0 ymin b RMSE R2

FC 0.58 0.01) 53.545.9) 042 0.14) 23220 0.75 0.86
75%FC 0.57 0.01) 31.06 2.86) 0.37 ©.01) 3.6(1.38) 0.93 0.96
50%FC 0.50 0.01) 2031 0.310.01) 414 112) 0.93 0.96
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