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The effect of Lomax alone or in combination with castor oil on chlorophyll a
fluorescence of common cocklebure (Xanthium strumarium L.)
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ABSTRACT

To study the effect of castor oil combination with different doses of Lumax (mesotrion + s-metolacholor
+ terbuthylazine) on physiological behavior of common cocklebure (Xanthium strumarium L.), a
greenhouse factorial experiment was conducted in randomized complete block design with 3 replications
in Agricultural Faculty of University of Tabriz in 2017. Results showed that by increasing the herbicide
doses, area above the OJIP curve between minimum and maximum fluorescence, maximum
Fluorescence, variable fluorescence, maximum quantum yield of photochemistry (Fv/Fm), water-splitting
complex on the donor side of PSIl and maximum electron transport flux per PSII reaction center,
decreased 35, 15/6, 23/6, 11, 43 and 83%, respectively and minimum fluorescence and thermal
dissipation quantum vyield increased 14 and 60%, respectively. Castor oil had synergistic effect on Lomax
and enhanced its efficacy on X. strumarium. A good relationship was observed between Fv/Fm parameter
evaluated 2 days after herbicide spraying (DAHS) and dry weight measured 28 DAHS. The finding of
this study showed that evaluating chlorophyll a fluorescence is a good, non-destructive and fast to survey
the effect of Lomax, soon after spraying and before the visual symptoms appear in treated weed species.
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maximum fluorescence (Area) of common cocklebure (Xanthium strumarium L.) (LSD5%=4638.8), two days after herbicide
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Table 1. Estimation of dose- Response parameters
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Herbicide + Caster oil Herbicide alone Equation Chlorophyll a fluorescence
R2 p Parameters R2 p Parameters Parameters
estimates estimates
0.0001 max=20933.5 0.0001 Max=21619.8
0.99 0.0001 ECso= 2.965 0.96 0.0026 ECs=5.94 Y= max/1+(Dose/EC Area
50)b
0.0031 b=3.635 0.037 B=1.836
0.0001 A= 356.523 0.0001 a= 347.747
0.99 0.0022 x0=0.996 0.99 0.0061 x0=2.0317 f= a/(1+exp(-(x-x0)/h)) FO
0.0017 b=1.147 0.0118 B=1.7831
0.0001 max= 1819.658 0.0001 Max= 1838.79
0.98 0.0020 ECso= 6.854 0.98 0.0166 ECso=10.09 Y= max/1+(Dose/EC Fm
50)b
0.0063 b=1.893 0.0153 B=1.626
0.0001 max= 1571.16 0.0001 Max= 1577.07
0.98 0.0015 ECs0=6.770 0.98 0.0117 ECso= 9.41 Y= max/1+(Dose/EC Fv
50)b
0.005 b=1.448 0.0146 B=1.367
0.0001 max= 0.856 0.0001 max= 0.8533
0.97 0.0215 ECs5=9.2 0.97 0.0051 ECso=10.12 Y= max/1+(Dose/EC Fv/Fm
50)b
0.0106 b=1.591 0.0283 B=1.771
0.0001 max= 6.33 0.0001 max= 6.145
0.97 0.0039 ECso= 4.266 0.97 0.0165 ECso=7.12 Y= max/1+(Dose/EC Fv/Fo
50)b
0.011 b=0.854 0.0217 B=10.867
0.0001 max= 0.0672 0.0001 max= 0.0691
0.98 0.0031 ECs=1.381 0.96 0.0015 ECso=2.758 Y= max/1+(Dose/EC Sm/Tfm
50)b
0.0125 b=1.725 0.0152 b=1.74
0.0001 max= 13.637 0.0001 max= 14.497
0.99 0.0001 ECso= 3.62 0.97 0.0001 ECs=5.4 Y= max/1+(Dose/EC Sm
50)b
0.0012 b=4.485 0.0168 b=3.945
0.0001 max= 30.474 0.0001 max= 30.917
0.99 0.0001 ECso= 3.349 0.95 0.0028 ECso= 6.233 Y= max/1+(Dose/EC N
50)b
0.0022 b= 4.804 0.051 B=2.799
0.0001 max=1.145 0.0001 max=1.217
0.99 0.0012 ECs=1.144 0.98  0.0006 ECso=1.489 Y= max/1+(Dose/EC ETO/RC
50)b
0.0048 b=1.781 0.0028 b=1.763
0.0001 max= 0.461 0.0001 max=0.5747
0.99 0.0001 ECs=0.714 0.99 0.0002 ECso= 1.308 Y= max/1+(Dose/EC deo
50)b
0.0094 b=1.006 0.0008 B=1.521
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Fig 3. Effects of different doses of Lomax, alone and combination with castor oil on variable fluorescence (Fv) (LSD 5%=
277.67) and maximum quantum yield of photochemistry (Fv/Fm) of common cocklebure (Xanthium strumarium L.) (LSD
5%= 0.062), two days after herbicide application
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Fig 5. Effects of different doses of Lomax, alone and combination with castor oil on normalized area (Sm) (LSD5%=2.8) and
number of QA redox turnovers until Fm is reached (N) (LSD5%= 6.5) of common cocklebure (Xanthium strumarium L.),
two days after herbicide application
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Fig 7. Effects of different doses of Lomax, alone and combination with castor oil on maximum electron transport flux
(further than QA-) per PSII reaction center (ETO/RC) (LSD5%= 0.046) and electron transport yield (¢g,) (LSD50%6=0.099)
of common cocklebure (Xanthium strumarium L.), two days after herbicide application
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Figure 8. The relationship between maximum quantum yield of photochemistry (Fv/Fm) parameter, 2 days after herbicide
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