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The effect of mixing herbicides of clodinafop-propargyl and sulfosulfuron in wheat, wild oat
(Avena ludoviciana Dur.) little seed canary grass (Phalaris minor Retz.)
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Table 1- Coefficients of log-logistic dose-response curve for describing efficacy of different ratios of clodinafop-propargyl
and sulfosulfuron herbicides tank mix based on dry weight winter wild oat plants
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Values in parenthesis represent standard error (SE).
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(c) lower limit, (d) upper limit, (b) dry weight reduction slope at EDsg point , (EDsg) amount of herbicide needed for 50%
reduction in number of survived plants compared to control.
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Table 2- Coefficients of log-logistic dose-response curve for describing efficacy of different ratios of clodinafop-propargyl
and sulfosulfuron herbicides tank mix based on dry weight of winter wild oat plants (compared to control)
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Values in parenthesis represent standard error (SE).
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(c) lower limit, (d) upper limit, (b) dry weight reduction slope at GRs, point , (GRs, and GRg) amount of herbicide needed
for 50% and 90% reduction in number of survived plants compared to control.
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Table 3- Estimated values for GRsx ratio of different clodinafop-propargyl and sulfosulfuron herbicides tank mix
treatments on dry weight of wild winter oat plants (compared to control)

s Uy ol 3,57 5 3 kil glas p- value
T100/T75AP 5 0.797 0.295 ™0.499
T100/ TsoAPsg 0.543 0.197 0.029
T100/T2sAP5 0.279 0.116 <0.0001**

T100/AP 100 0.201 0.089 <0.0001**

T75AP 5/ TsoAPsg 0.472 0.247 "0.210

T75AP5/ TosAPs 0.350 0.146 0.0002"
T25AP 5/ AP 10 0.253 0.112 <0.0001"

TsoAP5o/ TosAP75 0.514 0.211 0.030°
TsoAPso/ AP 1o 0.371 0.163 0.0006"
T5AP75/AP1gq 0.721 0.347 "0.381
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=% and = significant effect at p< 1% and < 5%, respectively; ns: not- significant at p<5% .

T: clodinafop-propargyl, AP: sulfosulfuron
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Fig 3- Fitting of isobole curve obtained from application of different ratios of clodinafop-propargyl and sulfosulfuron
herbicides tank mixtures for winter wild oat weed
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Fig 4- Changes in number of survived little seed canary grass (A) and dry weight (B) as affected by application of different
ratios and rates of clodinafop-propargyl and sulfosulfuron herbicides tank mix.
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Table 4- Coefficients of log-logistic dose-response curve for describing efficacy of different ratios of clodinafop-propargyl
and sulfosulfuron herbicides tank mix based on dry weight little seed canary grass plants
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Table 5- Coefficients of log-logistic dose-response curve for describing efficacy of different ratios of clodinafop-propargyl
and sulfosulfuron herbicides tank mix based on dry weight of little seed canary grass plants (compared to control)
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Fig 5 - Fitting of isobole curve obtained from application of different ratios of clodinafop-propargyl and sulfosulfuron
herbicides tank mixtures for little seed canary grass weed
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Table 6- Estimated values for GRg ratio of different clodinafop-propargyl and sulfosulfuron herbicides tank mix
treatments on dry weight of little seed canary grass weed (compared to control)
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Table 7- Mean comparison of wheat dry weight as affected by different ratios of clodinafop-propargyl and
sulfosulfuron herbicides tank mixtures
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Similar letters in each column show lack of statistical significance at p< 5% based on LSD test

YA



P osled A Al )y (Slacile ags dlxe

References &0 S 5gd

Baghestani, M. A, E. Zand, and S. Sufizadeh. 2008. Study on the efficacy of weed control in
wheat (Triticum aestivum) with tank mixtures of grass herbicide whit broadleaf herbicide. Crop
Protection, 27:104-111.

Baghestani, M. A., E. Zand, S. Soufizadeh, M. Mirvakili, and N. Jaafarzadeh. 2007. Response
of winter wheat (Triticum aestivum L.) and weeds to tank mixtures of 2, 4-D plus MCPA with
clodinafop propargyl. Weed biology and management, 7:209-218.

Baghestani, M. A., E. Zand, and F. Lotfi mavi. 2013. Investigating possibility of broadleaf killers
tank mixture with grass killers in wheat fields. The 5" Iranian Weed Science Congress, Karaj,
August 24-26: 865-862.

Barjaste, A., and M. A. Baghestani. 2008. Efficacy evaluation of some new herbicides for weed
control in wheat fields of Semnan, Proceedings of the18™ Iranian protection congress. Bu-ali
sina University, Hamadan, Iran. Volume 111, August 24-27: 86.

Chit-Band, A. A., R. Ghorbani, M. H. Rashed Mohasel, A. Zare Feizabadi, and M.
Abbaspour. 2013. Isobolographic Analysis for Additive, Synergism and Antagonism in Binary
Mixture of Mesosulfuron + lodosulfuron and Clodinafop-propargyl and optimizing them with
Citowett and Frigate Surfactants on Wild Oat (Avena ludoviciana). Iranian Journal of Weed
Science, 9: 104-93.

Damalas, C. A. 2004. Review herbicide tank mixtures: Common interactions. International Journal
of Agriculture and Biology, 6(1): 209-212.

Damalas C.A., K. V. Dhima, and I. G. Eleftherohorinos. 2006. Control of early watergrass
(Echinochloa oryzoides) and late watergrass (Echinochloa phyllopogon) with cyhalofop,
clefoxydim, and penoxsulam applied alone and in mixture with broadleaf herbicidesl. Weed
Technology, 20: 992-998.

Dastgheib, F., and R. J. Field. 1998. Acetolactate a synthae activity and clorosulfuron sensitivity
of wheat cultivars. Weed Research, 38:63-68.

Ebrahimpour, F., S. H. Mousavi, A. Moshtati. and S. N. Mousavian. 2011. Effects of
application time of Chevalier herbicide and mixture of Illoxan with Granstar on wheat and weed
in Ahwaz. Electronic Journal of Crop Production. 4: 41-31.

Ghanbari Birgani, D., H. Farzadi, M. H. Baghestani, M. Koteyani, and M. Barzkar. 2013.
Comparison the efficacy of metribuzin and panter herbicides in weed control in wheat fields.
The 5th Iranian Weed Science Congress, Karaj, August 24-26: 794-797

Gherekhloo, J., M. H. Rashedmohasel, M. Nasiri Mahalati, E. Zand, A. Ghanbari, and R. De
Prado. 2011. Study the Non-Target Site Based Mechanisms of Resistance in Aryloxyphenoxy
Propionate Resistant (Phalaris Minor Retz.) Biotype. Journal Weed Scince, 6(2): 79-89.

Green, J. M. 1989. Herbicide antagonism at the whole plant level. Weed Technology, 3:217-226.

Green, J. M. 1991. Maximizing herbicide efficiency with mixtures and expert systems. Weed
Technology, 5: 894-897.

Green, J. M. and S. Baily. 2001. Herbicide interactions with herbicides and other agricultural
chemicals. Monograph series of the Weed Science Society of America (USA).

Hall, C., L. V. Edgington, and C. M. Switzer. 1982. Effects of chlorsulfuron or 2, 4-D upon
diclofop-methyl efficacy in oat (Avena sativa). Weed Science, 30: 672-676.

vAa


http://www.google.com/url?url=http://library.ndsu.edu/tools/dspace/load/%3Ffile%3D/repository/bitstream/handle/10365/2989/230gre91.pdf%3Fsequence%3D1&rct=j&frm=1&q=&esrc=s&sa=U&ei=koZhVYWCDsr1UP2OgJgG&ved=0CBsQFjAA&usg=AFQjCNHfNmr8_aF8UfL8eLhpOv92_fsqcA

e 0999980 il g 9 B33k 9 9P gdludels” Sl a5 Lile LM Wb

Kalami, R., J. Gherekhloo, B. Kamkar, E. Esfandiaripour, and R. De Prado. 2014. Identifying
and mapping of wild oat (Avena ludoviciana Dur.) and Phalaris minor Retz. populations resistant
to clodinafop-propargyl in wheat fields of Kordkuy. In Proceedings of the 248th American
Chemical Society National Meeting and Exposition. Washington, DC: American Chemical
Society

Kleemann, S. G. L. and G. S. Gill. 2007. Differential tolerance in wheat (Triticum aestivum L.)
genotypes to metribuzin. Australian Journal of Agricultural Research, 58: 452-456.

Kudsk, P. and S. K. Mathiassen. 2004. Joint action of amino acid biosynthesis-inhibiting
herbicides. Weed Research, 44:313-322.

Monaco, T. J., S. C. Weller, and F. M. Ashton. 2002. Weed Science: Principles and Practices, 4™
edition, Wiley-Blackwell, 700p.

Montazeri, M. 1995. Introdaction of tribenuron and graminicides in wheat. In Proceeding of the
Brighton crop Protection conference-weed. UK, 20-23" November. 1995, 2: 733-756.

Or'sullivan, P. A., and W. Vanden. 1980. Interaction between benzoylprop ethyl, flamprop methyl
or flamprop isopropyl and herbicides used for broadleaved weed control. Weed Research, 20:53-
57.

O'Sullivan, P. A. 1983. Influence of picloram alone or plus 2, 4-D on control of wild oats (Avena
fatua) with four postemergence herbicides. Weed Science, 31:889-891.

Patrick, W., and W. Stahlman. 1999. Environmental and application effects Mon 37500 efficacy
and Phytotoxicity. Weed Science, 47:736-739.

Patrick, E., M. Cullough, and E. Stephen. 2008. Creeping Bentgrass (Agrostis stolonifera)
tolerance to sulfosulfuron. Weed Technology, 22:481-485.

Renukaswamy, N. S., K. Prashant, and R. Jayaprakash. 2012. Synergetic effects of herbicide
mixtures on weed management in sunflower. International Journal of Food, Agriculture and
Veterinary Sciences, 2(1): 75-79.

Ritz, C., and J. C. Streibig. 2005. Bioasay Analysis Using R. J. Stat. Soft. 12(5): 1-22.

Singh, G. and V. P. Singh. 2005. Compatibillty of clodinafop-propargyl an fenoxaprop-p-ethyl
with carfentrazone-ethyl, metsulfuron-methyl and 2,4-D. Indian Journal of Weed Science, 37:1-
5.

Streibig, J. C. 2003. Assessment  of herbicide effects. Available at;
www.google.com/webhp?sourceid =chrome-instant&ion=1&espv=2&ie=UTF-
8#q=assessment%200f%20herbicide%20effects. Accessed date: 24 May 2017.

Verbruggen E. M. J.,, and P. J. Van den Brink. 2010. Review of recent literature concerning
mixture toxicity of pesticides to aquatic organisms. RIVM, P. O. Box 1, 3720 BA Bilthoven, the
Netherlands. www.rivm.nl. National Institute for Public Health and the Environment.

Zand, E., M. A. Baghestani, N. Nezamabadi, and P. Shimi. 2010. Herbicides and important
weeds in Iran. Tehran, Iran: Center for University Publication. 143 p.



http://www.google.com/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-8#q=assessment%20of%20herbicide%20effects
http://www.google.com/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-8#q=assessment%20of%20herbicide%20effects
http://www.rivm.nl/

Weed Research Journal Vol 9. No.1, 2017

The effect of mixing herbicides of clodinafop-propargyl and sulfosulfuron
in wheat, wild oat (Avena ludoviciana Dur.) and little seed canary grass
(Phalaris minor Retz.)

S. Akhondit, J. Gherekhloo®", N. Bagherani®, A. Soltani*

Abstract

The accurate application of herbicides for selective and economic control of weeds without harming
the environment and crops is one of the most important successes in modern agriculture. To
investigate the additive, synergism and or antagonism effect of clodinafop-propargyl and
sulfosulfuron tank mixture on wheat winter wild oat and little seed canary grass weeds using
isobole curves, a series of experiments were conducted at the greenhouse of Gorgan University of
Agricultural Sciences and Natural Resources based on completely randomized design with 3
replicates. Herbicides were applied at 8 rates of 0, 0.1, 0.2, 0.4, 0.6, 0.8, 1, 2 X of recommended
dose and tank mixture ratios of (0:100), (25:75), (50:50, (25:75), (100:0). Log-logistic function for
dry weight of plants was fitted against differential doses of herbicides for each mixture and the dose
required to inhibit 50% growth (GRs,) was estimated. Then, isobole curves were used to determine
the effect of clodinafop-propargyl and sulfosulfuron mixtures. The results showed that the rates of
clodinafop-propargyl and sulfosulfuron required for 50% reduction in winter wild oat and little seed
canary grass growth were 0.437 and 1.719, and 0.312 and 0.952 recommended dose of this
herbicides. GRs, increased as sulfosulfuron rates increased. The mixture of clodinafop-propargyl

and sulfosulfuron at recommended dose had no effect on wheat.

Keywords: ACCase inhibitors, ALS inhibitors, Additive effect, Synergism effect, Antagonism
effect.
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