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ABSTRACT

A greenhouse study was conducted during 2020 at the Plant Protection Research Institute in Tehran. A
completely randomized design in factorial arrangement with four replications was performed to evaluate
the effects of five adjuvants (first factor), different doses combined with mesosulfuron-
methyl+iodosulfuron-methylsodium (Atlantis OD 1.2%) herbicide (second factor) on the clodinafop-
propargyl herbicide resistant and sensitive populations of wild oat (third factor). At the 2 to 3 leaf stages of
the wild oat, 1.05, 1.2, 1.35 and 1.5 liters of herbicides per hectare with five types of additives (4, 2, 0.1,
0.04 and 0.03 liters per hectare were applied. Four weeks after spraying, percentage of fresh and dry weights
and survival of the plants were measured. In all doses, Ino Alg NPK (NG) adjuvant had the greatest effect
on reducing the fresh weight of sensitive and resistant wild oat biotypes. Among 4 doses of mesosulfuron-
methyl+iodosulfuron-methylsodium herbicide, 1.5 and 1.05 times the recommended dose had the highest
and lowest efficacy in fresh and dry weights reduction in sensitive and resistant populations of wild oat,
respectively. According to the EWRC index data, the effectiveness of all adjuvants was the same on the
sensitive populations (100%) but different on resistant populations. In general, Ino Alg NPK (NG) adjuvant
and 1.5 times the recommended dose showed the highest efficiency in the control of both susceptible and
resistant populations of wild oat.

Keywords: Adjuvants, Atlantis OD 1.2%, dry weight, fresh weight, wheat, wild oat.
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Table 1. Mean comparison of the interaction effects of dosexpopulationxadjuvant on of the Avena ludoviciana fresh weight

reduction.
Dose Population Adjuvant Fresh weight (g.plant?) Fresh weight loss compared to control (%)
1.05 S No additives 0.79? 49.03e
Ino Alg NPK 0.68%® 56.12¢f
Ino Alg NPK (NG) 0.39° 74.84a
Torpedo |1 0.45 70.96a
Doctil 0.5° 67.74b
Lusin acid-amine 0.5° 67.74b
R No additives 0.722 53.55e
Ino Alg NPK 0.53¢e 65.81bcd
Ino Alg NPK (NG) 0.52¢% 66.45bc
Torpedo Il 0.62b 60.00cde
Doctil 0.53¢e 65.81bcd
Lusin acid-amine 0.67%° 56.77def
1.2 S No additives 0.522 66.33d
Ino Alg NPK 0.50° 67.75¢
Ino Alg NPK (NG) 0.34¢ 78.01a
Torpedo Il 0.40¢ 74.20b
Doctil 0.44°¢ 71.61 abcd
Lusin acid-amine 0.48%¢ 69.03bcd
R No additives 0.51%* 67.09cd
Ino Alg NPK 0.42bc 72.9 abed
Ino Alg NPK (NG) 0.38¢% 75.48ab
Torpedo Il 0.40% 74.20b
Doctil 0.4470d 71.61abcd
Lusin acid-amine 0.41° 73.55ab
1.35 S No additives 0.47% 69.68e
Ino Alg NPK 0.43%° 72.25cde
Ino Alg NPK (NG) 0.25¢ 83.87a
Torpedo Il 0.33¢ 78.71b
Doctil 0.46% 70.32de
Lusin acid-amine 0.36°
R No additives 0.48a 69.03e
Ino Alg NPK 0.46% 70.32de
Ino Alg NPK (NG) 0.35¢% 77.41bc
Torpedo Il 0.43%° 72.25cde
Doctil 0.37%d 76.12bcd
Lusin acid-amine 0.37° 76.12bcd
15 S No additives 0.48% 69.03e
Ino Alg NPK 0.42° 72.90d
Ino Alg NPK (NG) 0.22¢ 85.80a
Torpedo Il 0.29% 81.29b
Doctil 0.42° 72.90d
Lusin acid-amine 0.37% 76.13cd
R No additives 0.452° 70.97de
Ino Alg NPK 0.30% 80.64b
Ino Alg NPK (NG) 0.28% 81.93b
Torpedo Il 0.36™ 76.77cd
Doctil 0.30% 80.64b
Lusin acid-amine 0.32° 79.35bc
Untreated control 1.55
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Means with same letter in the same column are not significantly different at 5% of probability level, based on Duncan test.
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Table 2. Mean comparison of the interaction effects of dose and population and effect of adjuvant on
Avena ludoviciana dry weight reduction.

adjuvant dose-population interaction
adjuvant dry weight Dry weight loss Dose population dry weight Dry weight loss compared to
(gplant 1) compared to control (%) (gplant 1) control (%)
No additives 0.15a 84.44c 1.05 R 0.17a 80.29b
Ino Alg NPK 0.14a 85.43ch S 0.14b 84.42a
Ino Alg NPK (NG) 0.11bc 86.93a 1.2 R 0.14a 84.32b
Torpedo Il 0.13b 85.75b S 0.12b 86a
Doctil 0.13b 85.75b 1.36 R 0.11a 87a
Lusin acid-amine 0.12bc 86ab S 0.10b 87.70a
- - 15 R 0.12a 86.5
- S 0.09b 89.77a
Untreated control 0.88
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Means with same letter in the same column are not significantly different at 5% of probability level, based on Duncan test.
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Table 3. Mean comparison of the interaction effects of dosexpopulationxadjuant on EWRC parameter of the Avena

ludoviciana
Dose Population Adjuvant Index EWRS(%) Indext EWRS loss compared to control (%)
S No additives 5P 95P
Ino Alg NPK 0° 100°
Ino Alg NPK (NG) 0° 100°
Torpedo Il 0° 100°
105 Doctil 0° 100°
Lusin acid-amine 0° 1002
R No additives 11.25% 87.5¢
Ino Alg NPK 11.25% 88.75¢
Ino Alg NPK (NG) 2.5% 97.5%
Torpedo Il 10° 90°¢
Doctil 5P 95P
Lusin acid-amine 5P 95P
S No additives 0° 1002
Ino Alg NPK 0° 100°
Ino Alg NPK (NG) 0° 100°
Torpedo Il 0° 1002
1.2 Doctil 0° 100°
Lusin acid-amine 0° 100*
R No additives 18.75° 81.25°
Ino Alg NPK 10° 90°
Ino Alg NPK (NG) 8.75" 91.25
Torpedo Il 10° 90°
Doctil 10° 90°
Lusin acid-amine 10° 90°
S No additives 5P 95P
Ino Alg NPK 0° 100°
Ino Alg NPK (NG) 0° 100°
Torpedo Il 0° 1002
1.35 Doctil 0° 100°
Lusin acid-amine 2.5% 97.5°
R No additives 18.75% 81.25°
Ino Alg NPK 8.75° 91.25°
Ino Alg NPK (NG) 7.5 92.5
Torpedo Il 8.5 91.5°
Doctil 10° 90°
Lusin acid-amine 10° 90°
S No additives 5ab 95%
Ino Alg NPK 0° 100°
Ino Alg NPK (NG) 0° 100°
Torpedo Il 0° 1002
15 Doctil 0° 100?
Lusin acid-amine 0° 1002
R No additives 11.5% 88.5¢
Ino Alg NPK 10° 90°
Ino Alg NPK (NG) 8.5 91.5%
Torpedo Il 8.75° 91.25%
Doctil 10° 90°
Lusin acid-amine 10° 90°
Untreated control 100
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Means with same letter in the same column are not significantly different at 5% of probability level, based on Duncan test.



&l
Abouziena, H.F.H., Sharma, S.D. and Sing, M. 2009. Impact of adjuvants on bentazon efficacy on selected
broadleaf weeds. Crop Prot. 28: 1081-1085.
Armin, M., Zand E. and Baghestani M.A. 2006. The effect of low herbicide dose of Clodinafop-propargyl
on percentage of wild oat (Avena ludoviciana) control, yield and economic return of wheat (Triticum
aestivum). Plant Prot. (Agricultural Sci. and Technol). 22: 110-118.

Barrosa, J.F.C., Bascha, G. and Carvalho, R.D. 2007. Effect of reduced doses of a post-emergence herbicide
to control grass and broad-leaved weeds in no-till wheat under mediterranean conditions. Crop Prot. 26:
1-15.

Bunting, J.A., Sprague, C.L. and Riechers, D.E. 2004. Proper adjuvant selection for foramsulfuron
activity. Crop Prot. 23: 361-366.

Bellinder, R.R., Arsenovic, M., Shah, D.A. and Rauch, B.J. 2003. Effect of weed growth stage and adjuvant
on the efficacy of fomesafen and bentazon. Weed Sci. 51: 1016-1021.

Beckie, H.J., Heap, .M., Smeda, R.J. and Hall, L.M. 2000. Screening for herbicide resistance in weeds.
Weed Technol. 14: 428-445.

Bena Kashani, F.B., Alizadeh, H.M., and Zand, E. 2007. Investigating the resistance of wild oat
(Avena ludoviciana Durieu.) to fenoxaprop-p-ethyl by whole plant bioassay and seed bioassay.
PJBS. 10: 72-77.

Domaradzki, K. and Kieloch, R. 2009. Possibilities of weed control in spring cereals by herbicides applied
at reduced rates. Polish J. Agron. 1: 9-14.

Hassan, F.U., Leitch, M.H. and Abbasi, M.K. 2005. Effects of seeding densities and spacing on yield and
yield components of linseed (Linum Usitatissimum L.). Acta Agronomica Hung. 3: 309-317.

Jeffrey, A. Bunting, C.L. and Riechers, D.E. 2004. Proper adjuvant selection for foramsulfuron activity.
Crop Prot. 23: 361-366.

Kirkwood, R.C. 1993. Use and mode of action of adjuvants for herbicides: A review of some current work.
Pestic. Sci. 38: 93-102.

Koochaki, A. and Khajeh Hosseini, M. 2013. Modern agriculture. Publications University of Mashhad. Pp.
712.

Medd, R.W. 1996. Ecology of wild oats. Plant Protect. Quarterly. 11: (1): 185-187.

Maschhoff, J.R., Hart, S.E. and Baldwin, J.L. 2000. Effect of ammonium sulfate on efficacy, absorption
and translocation of glufosinate. Weed Sci. 48: 2-6.

Naghshbandi, S.M., Baghestani M.A., Zand, E. and Mansourian, S. 2008. Effects of metribuzin and plant
density on weed control in wheat (Triticum aestivum L.). Weed Sci. 4: 85-95.

Pannacci, E., Mathiassen, S.K. and Kudsk, P. 2010. Effect of adjuvants on the rainfastness and performance
of tribenuron-methyl on broad-leaved weeds. Weed Biol. Manag.10: 126-131.

Rashed Mohassel, M.H., Aliverdi, A. and Rahimi, S. 2011. Optimizing dosage of sethoxydim and
fenoxaprop-p-ethyl with adjuvants to control wild oat. Ind. Crop Prot. 34: 1583- 1587.

Stevan, Z.K., Avishek, D., Jon, S. and Charvat, L.D. 2010. Application timing and adjuvant type affected
saflufenacil efficacy on selected broadleaf weeds. Crop Prot. 29: 94-99.

Travlos, 1.S. 2012. Reduced herbicide rates for an effective weed control in competitive wheat cultivars.
Int. J.Plant Prod. 6: 1-14.

Uludag A., Park K.W., Cannon J. and Mallory A. 2008. Cross resistance of acety-CoA carboxylase
(ACCase) inhibitor resistance wild oat (Avena sterilis) biotypes in the Pacific Northwest. Weed
Technol. 22: 14-145.

Zand, E., Nezamabadi, N., Baghestani, M., Shimi, P. and Mosavi, S. 2020. A guide to chemical control of
weeds in Iran. Mashhad: University Jihad Publications. Pp. 216.

Zand, E., Nezamabadi, N., Baghestani, M. and Shimi, P. 2011. Herbicides and important weeds in Iran.
Publishing Center Publications. Pp. 80.



