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Article Info Abstract
Chlorophyll a fluorescence is a reliable physiological indicator for determining
Received: changes induced in the photosynthetic system and can be altered by various
February 16 2025 factors that are indirectly involved in photosynthesis. Two greenhouse
experiments were conducted to study the effect of salicylic acid (SA) in
Accepted: combination with premixed herbicides including iodosulfuron-methyl +
May 13 2025 mesosulfuron-methyl sodium + diflufenican (Othello) and pinoxaden +
flurasolam (Axial One) on chlorophyll a fluorescence parameters of wild
First published online: mustard (Sinapis arvensis). The results showed that application of both
June 22, 2025 herbicides decreased the maximum fluorescence (Fm) and the maximum
photochemical efficiency of photosystem II (Fv/Fm), while increasing the
Corresponding Author: minimum fluorescence (Fo). Application of Othello at a rate of 528 g a.i. ha™
Mohammad Taghi resulted in a 30.78% reduction in the Fv/Fm ratio, whereas application of Axial
Alebrahim One at 300 g a.i. ha™! caused a 72.30% reduction, compared to the untreated
control (without herbicide and salicylic acid), seven days after herbicide
Email: application. Correlation analysis revealed significant relationships between
m.t.alebrahim@gmail.com chlorophyll a fluorescence parameters (Fm and Fv/Fm) and weed dry weight
under different herbicide treatments. In contrast, minimum fluorescence (Fo)
Key words: Hormone, showed a negative correlation with dry weight, with the strongest negative
Minimum fluorescence, relationship observed under the Axial One treatment. Overall, all herbicide
Maximum fluorescence, treatments significantly reduced the dry weight of wild mustard, while the
Photosynthesis. application of salicylic acid had no detectable effect on herbicide efficacy.
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Table 1. Characteristics and recommended doses of the herbicides used in the experiment.

Common name

Trade name

. Recommended dose
Formulation

(g a.i. ha!)
Todosulfuron methyl sodium+ mesosulfuron o
methyl + diflufenican + safener OD 6% 132
Pinoxaden + flurasulam Axial one EC 5% 75
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Figure 1. Response of Sinapis arvensis L. minimal fluorescence (Fo) to Othello (A), Axial one (B) doses, and Salicylic Acid
at1, 3,5 and 7 days after herbicide application. Bars represent standard error.
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Figure 2. Response of Sinapis arvensis L. maximal fluorescence (Fm) to Othello (A), Axial One (B) doses, and Salicylic Acid
at 1,3, 5, and 7 days after herbicide application. Bars represent standard error.
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Figure 3. Response of Sinapis arvensis maximum quantum yield of photosystem II (Fv/Fm) to Othello (A), Axial one (B) doses,
and Salicylic Acid at 1, 3, 5, and 7 days after herbicide application. Bars represent standard error.
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Figure 4. Response of Sinapis arvensis L. fresh and dry weight to Othello (A, B), Axial One (C, D), and salicylic acid, three
weeks after herbicide application. Bars represent standard error. The experiments were conducted in 2023 and 2024.
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Table 2. Correlation coefficients between chlorophyll fluorescence parameters and fresh and dry weight of Sinapis arvensis L. (A: Othello, B: Axial One)

Dry weight Dry weight Fresh weight Fresh weight F, F, Fn Fn F./Fn F,/Fn
(SA 0 mM) (SA1 mM) (SA 0 mM) (SAIlmM) (SAOmM) (SAImM) (SAOmM) (SA1mM) (SA 0 mM) (SA 1 mM)
Dry weight (SA 0 mM) 1
Dry weight (SA1 mM) 0.91%* 1
Fresh weight (SA 0 mM) 0.68 0.88%* 1
Fresh weight (SA 1 mM) 0.66 0.87* 0.99* 1
(A) Traits F, (SA 0 mM) -0.94%** -0.94%** -0.77 -0.76 1
F, (SA 1 mM) -0.91* -0.94%** -0.80 -0.79 0.99%* 1
Fm (SA 0 mM) 0.96** 0.94 0.68 0.67 -0.91* -0.89* 1
Fn (SA 1 mM) 0.96** 0.96** 0.74 0.72 -0.92%* -0.90* 0.99%* 1
F./Fn (SA 0 mM) 0.95%* 0.86%* 0.57 0.55 -0.85* -0.81%* 0.97** 0.96** 1
F./Fn (SA 1 mM) 0.95%* 0.89* 0.60 0.59 -0.87* -0.84* 0.98%* 0.97** 0.99** 1
Dry weight (SA 0 mM) 1
Dry weight (SA1 mM) 0.99** 1
Fresh weight (SA 0 mM) 0.95%* 0.98** 1
Fresh weight (SA 1 mM) 0.92%%* 0.96** 0.99%* 1
(B) Traits F, (SA 0 mM) -0.54 -0.60 -0.70 -0.73 1
F, (SA 1 mM) -0.88* -0.84* -0.83* -0.78 0.63 1
Fm (SA 0 mM) 0.72 0.72 0.75 0.73 -0.79 -0.88* 1
Fm (SA 1 mM) 0.66 0.67 0.73 0.73 -0.92%* -0.84* 0.90** 1
F./Fi (SA 0 mM) 0.67 0.69 0.75 0.75 -0.88* -0.83* 0.97** 0.93%* 1
F./Fi (SA 1 mM) 0.77 0.75 0.78 0.75 -0.81* -0.95* 0.93%* 0.96** 0.92%* 1

.M)}\}ACE.NJJJ‘}@M\T»:;J;A{% gt

* and **: Significant at the 5% and 1% probability levels, respectively.
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