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ABSTRACT

Disruption in the photosynthetic system is one of the reasons of reducing in plant growth and chlorophyli
fluorescence a measurement is one of the methods of these disorders investigation, which shows the
photochemical qualification of the plant. In order to study the effect of the combination of salicylic acid
(SA) with mesosulfuron methyl + iodosulfuron methyl herbicides on the physiological behavior of wild
oat, a factorial experiment was conducted in a completely randomized design with four replications, in the
greenhouse of the Faculty of Agiculture and Natural Resources of Mohaghegh Ardabili University in 2020.
The results showed a decrease in maximum fluorescence (Fm) and maximum quantum yield of primary
photochemistry (Fv/Fm) and an increase in minimum fluorescence (Fo). The fresh and dry weights of wild
oat decreased in all treatments except the control treatment (no herbicide) and the chlorophyll index slowly
reduced one days after herbicide application compared to the control treatment. According to the results,
all concentrations of herbicide reduced the dry weight of wild oat by more than 40%, and salicylic acid
application did not affect the effectiveness of herbicide in the mentioned weed control.

Keywords: Chlorophyll index, dry weight, fluorescence of chlorophyll a, hormone.
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Table 1. Variance analysis (mean square) of Avena fatua L. minimal fluorescence (Fo) 1, 3, 5 and 7 days after the application
of different doses of Atlantis herbicide alone and in combination with salicylic acid

Sampling time
MS
Source of Variation (SOV) Df 1 day 3 days 5 days 7 days
Salicylic Acid 2 225.1805" 203.656" 65.315"™ 296.774"™
Herbicide 5 2882.711" 2442.858™ 7651.255™ 5225.978™
Salicylic Acid* Herbicide 10 86.488" 62.752" 150.095" 52.670™
Error 54 165.484 64.979 278.807 116.605
(%)CV 11.29 6.78 12.72 7.70

J\...I:Lyd»:é)l)‘_;;u O rJ&jM)i&.:JGLgCLu_): L;JBJMJK.'\:JV;JJM InSj** *
*, ** and ns: significant at 5% and 1% of probability levels and non-significant, respectively.
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Figure 1. Response of Avena fatua L. minimum fluorescence (Fo) to different doses of Atlantis herbicide and salicylic acid
during 1, 3, 5 and 7 days after herbicide application. Bars represent standard deviation based on the replications.
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Table 2. Variance analysis (mean square) of Avena fatua L. maximum Fluorescence (Fm) 1, 3, 5 and 7 days after application
of different doses of Atlantis herbicide alone and in combination with salicylic acid

Sampling time
MS

Source of Variation (SOV) Df 1 day 3 days 5 days 7 days

Salicylic Acid 2 2574.628" 2867.763" 27972.385™ 3811.572"
Herbicide 5 77887.39™ 152975.44™ 142348.691™ 141994.722™

Salicylic Acid* Herbicide 10 2177.736™ 5152.705"™ 8553.714" 8748.402™
Error 54 3290.991 3294.501 4195.863 7774.383

CV(%) 12.31 11.87 12.18 15.03

..L.:JL'JALS)‘J&MA_‘.BM\V.LG}M)J&.Lcﬁ«))é)\ﬁwﬁlﬁgﬂjjj@ZnS}**
**and ns: significant at 1% of probability levels and non-significant, respectively.
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Figure 2. Response of Avena fatua L. maximum fluorescence (Fo) to different doses of Atlantis herbicide and salicylic acid 1,
3, 5 and 7 days after herbicide application. Bars represent standard deviation based on replications.
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Table 3. Variance analysis (mean square) of Avena fatua L. maximum quantum yield of photochemistry (Fv/Fm), 1, 3, 5 and

7 days after application of different doses of Atlantis herbicide alone and in combination with salicylic acid
Sampling time

MS
Source of Variation (SOV) Df 1 day 3 days 5 days 7 days
Salicylic Acid 2 **0.0033 0.00034"™ 0.00084"™ 0.00914™
Herbicide 5 0.0086™ 0.0185™ 0.0231™ 0.04993™
Salicylic Acid* Herbicide 10 0.00066™ 0.00053™ 0.00052™ 0.00289™
Error 54 0.00036 0.00068 0.00057 0.000959
CV (%) 2.53 3.49 3.25 4.34
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*, ** and ns: significant at 5% and 1% of probability levels and non-significant, respectively.
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Figure 3. Response of Avena fatua L. maximum quantum yield of photochemistry (Fv/Fm) to different doses of Atlantis
herbicide and salicylic acid, 1, 3, 5 and 7 days after herbicide application. Bars represent standard deviation based on

replications.
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Table 4. Variance analysis (mean square) of Avena fatua L. chlorophyll index, 1, 3, 5 and 7 days after application of different
doses of Atlantis herbicide alone and in combination with salicylic acid

Sampling time
MS

Source of Variation (SOV) Df 1 day 3 days 5 days 7 days

Salicylic Acid 2 0.0111™ 0.1125™ 0.4238™ 5.5010™
Herbicide 5 0.6963™ 164.4831™ 173.8111™ 289.9182™

Salicylic Acid* Herbicide 10 0.1064" 2.3381"™ 4.8117" 1.4247™
Error 54 0.1953 0.0633 7.8495 5.1694

CV (%) 10.38 10.12 13.91 12.27
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*, ** and ns: significant at 5% and 1% of probability levels and non-significant, respectively.
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Figure 4. Response of Avena fatua L. chlorophyll index to different doses of Atlantis herbicide and salicylic acid, 1, 3,5 and 7
days after herbicide application. Bars represent standard deviation based on replications.
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Table 5. Variance analysis (mean square) of Avena fatua L. fresh and dry weight three weeks after application of different
doses of Atlantis herbicide alone and in combination with salicylic acid

Ms
Source of Variation (SOV) Df Fresh weight Dry weight
Salicylic Acid 2 0.08124" 0.00744"
Herbicide 0.8254** 0. 02937**
Salicylic Acid* Herbicide 10 0.01619" 0.00204"
Error 54 0.0178 0.00221
CV (%) 15.71 12.31
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*, ** and ns: significant at 5% and 1% of probability levels and non-significant, respectively.
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Figure 5. Response of Avena fatua L. fresh and dry weight to different doses of Atlantis herbicide and salicylic acid, three
weeks after herbicide application. Bars represent standard deviation based on replications.
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