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Table 1- The results of soil analysis in experimental location

S el ey ol ECEI S ula G
Soil texture (%)  Potassium Fe*? Phosphorus TNV  Nitrogen ~Organic  aias oy sl
] material pH - Sampling
* mg/k %
Sand  Silt Clay (mgfkg) (6) o2 @s/m cm)
14 45 32 300 3.5 7.4 47 0.12 1 6.89 0.58 0-30
inlesl cpl o o oanlie j,mslacile Slasie -Y Jguz
Table 2- Weeds observed Specifications in this experiment
. . o) 515
wole ol R ) el el b “S:;s";fy" o gl
Scientific names Family names F:grﬂgg English names m Frequancy (%)
*Avena ludoviciana L. Poaceae (g Yy Wild Oat 14-15 235
*Hordeum spontaneum L. Poaceae 9 92> Wild barley 13-14 21.9
Lolium perenne L. Poaceae = Rye grass 8-9 14.1
Secale cereale L. Poaceae Hlogle Rye 7-8 125
Alopecurlﬁun(;gosurmdes Poaceae Plgy po Black-grass 6-7 10.9
Bromus tectorum L. Poaceae (Sl ide Downy brome 5-6 94
Phalaris canariensis L. Poaceae L8 Gl Canarygrass 4-5 7.8

Wog LSS 5 mslacale LS iolosT cpl o e oo saaliwe ;o slacile *
=The dominant weeds observed in this experiment; All weeds were annual.

OS5 5 LS5 < hikhon —esilusdS la aSuile Gilide glags 0l lly 4 -Y Joae
o 5l 595 VA 3 pasS 5 raslacile o515 2 bi3lsn —oedlussls
Table 3- Results of analysis of variance (mean squares) of clodinafop-propargyl, pinoxaden
and pinoxaden+ clodinafop-propargyl on wheat weeds density at 28 days of spray

a0 s.éyiv_ . e Qe -le JS
Slyedd gle ;‘T s G\“/vgllsg’ F:; MBslz by, e )b e sl
S.O.V. S0 wild Rye  Black- Downy Canarygrass  Total
df barely grass
Oat grass brome weeds
A5 2 035 172 446 246 896 0.13 5.02 1.09
Replication
UJU'L: 17 53.99:%  45.89%x  47.3Llssx  59.61ssx 64.97wx  49.61us 67.61 4,655
Herbicide
Error s 34 0.99 1.99 4.25 1.46 1.06 2.09 1.14 0.43
C.V. (%) &l yuds s g 25.58 2291 31.25 23.58 25.17 30.14 27.94 13.64
**x *

Al LY g 10 Jleizl gehas 5o Jls gire o Sme e Cud 5 4T 9T NS
ns, *,** non significant, significant at 5% and 1% levels of probability, respectively.
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Table 4- Results of analysis of variance (mean squares) of clodinafop-propargyl, pinoxaden and
pinoxaden+ clodinafop-propargyl on wheat weeds dry weight at 28 days of spray
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Sl T ey wid o o "Fj’L" Black- hedy 0‘5’“""“ Spele
i barel Ye grass e rass Downy anarygrass Total
S.0.V. df Wild Oat y g brome weeds
)‘.)s. 2 58.63 16.88 12.78 36.08 39.78 4.56 0.30 2.11
Replication

H‘—;'g“ug 17 1951.66%% 3318.02:% 1910.45s% 2049.43ssx  1860.87xs#  1041.50%: 899.04 s 232. 78
erpicide

Error s 34 27.92 412 26.98 10.25 26.52 471 5.35 4.78
ety 21.18 23.32 22.05 16.43 23.18 17.28 20.78 16.43
CV. (%) ' ' ' ' ‘ ' ' '

**x * ns
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ns, *,** non significant, significant at 5% and 1% levels of probability, respectively.
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Table 5- Mean comparison different dose application of clodinafop-propargyl, pinoxaden and
pinoxaden+ clodinafop-propargyl on wheat weeds density at 28 days after spray

Yy P e

e A o9 ez . s -glacile U5
H bw;m(‘ hat) ; wild Rye ,!Rasla o v cwu - 3
erbicide (g.ha Wild  parel s ye  Black-  Downy  Canarygrass
Oat y g grass brome Total weeds
YV Ribesositaosls 333 772 336 618  4.00 5.39 3.33 5.29
Clodinafop-propargyl 32
FA Jidsbon-oglassls 333 714 316 521 267 5.43 2.00 452
Clodinafop-propargyl 48
PP J5ks s aitaosls 267 643 262 311 233 458 2.00 381
Clodinafop-propargyl 64
A Bisbonmoglassls 133 433 233 205  1.00 3.46 0.67 2.29
Clodinafop-propargyl 80
YYIVO poluSsiy 433 841 346 1024 433 454 4.00 6.14
Pinoxaden 33.75
BePY polusoiy 7 14 7 41 1
i e 36 6.3 3. 803 36 13 3.33 5.19
PVIB oLt giny 233 623 236 467 233 3.91 2.00 3.91
Pinoxaden 67.5
AFIEY olusaing
: 167 58 231 412 167 3.35 133 3.24
Pinoxaden 84.37
YYIVO D55k 95— 98buogls +yolus gy
Pinoxaden+ clodinafop-propargyl 367 7.15 339 613 367 412 333 491
33.75
012Y B 5oka - 2edludels +yoluS gy
Pinoxaden+ c|odinaf0p_pr0pargy| 2.67 5.61 2.27 421 3.00 3.84 2.67 3.86
50.62
P10 J35549.5- 2 93Le 095 +(y0buS gy
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675
ASIYY 13549 - @ 98lasols + ol gy
Pinoxaden+ clodinafop-propargyl 100 3.69 100 211 133 2.00 0.67 162
84.37
Weed infested 51w wals 1267 1256 1233 1267  13.78 12.78 13.78 12.95
Weed free ;pog walis 0 0 0 0 0 0 0 0
[SDoos 166 234 342 201 L71 2.40 177 709
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Treatments have at least one common letter are not significantly different based on LSD test.
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Table 6- Mean comparison different dose application of clodinafop-propargyl, pinoxaden and
pinoxaden+ clodinafop-propargyl on wheat weeds dry weight at 28 days after spray
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Oat brome weeds
v ‘.’l”‘j’l""”i_*’”m'é’s 25.78 88.28 29.68 63.39 28.16 47.89 35.96 4593
Clodinafop-propargyl 32
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A dirlis i sitaosls 814 4815 7.1 4232 558 35.38 7.93 24.28
Clodinafop-propargyl 80
Y‘.Y‘/YA OOl sy 31.08 91.18 24.20 70.75 23.63 41.17 35.16 45.23
Pinoxaden 33.75
BeIPY ool sy 2853 8075 1043 5853  17.79 3771 27.86 3857
Pinoxaden 50.62
PVIB ol giny 2529 6733 1629 4862  14.64 35.19 2518 3331
Pinoxaden 67.5
A.T’/W OS5 8.92 54.81 6.48 48.58 4.70 31.66 8.59 24.31
Pinoxaden 84.37
TYIVO 35k 9 - gdlassls + polus gy
Pinoxaden+ c|odinaf0p_propargy| 17.7 89.48 15.93 65.78 14.22 39.79 28.11 38.45
33.75
O17Y Jo3)kg - 98Ludels +(y0busS gy
Pinoxaden+ c|od|naf0p_pr0pargy| 15.39 64.91 13.87 61.27 12.21 36.75 18.13 31.17
50.62
VIO J155k 95— 93lesels +(yoluS iy
Pinoxaden+ clodinafop-propargyl 673 4935 495 5351 343 35.75 2.34 21.94
67.5
AYIYY 2359 - gdlassls + polus gy
Pinoxaden+ c|0dinaf0p.pr0pargy| 4.18 32.79 251 38.81 1.74 25.23 1.13 15.73
84.37
Weed infested Jslos walis 76.05 92.06 74.38 80.27 72.67 59.38 47.18 71.69
Weed free ;pog aalis 0 0 0 0 0 0 0 0
LSDg 05 8.77 3.37 8.62 5.31 8.55 3.60 3.84 3.63
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Treatments have at least one common letter are not significantly different based on LSD test.
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Table 7- Results of analysis of variance (mean squares) of clodinafop-propargyl, pinoxaden and
pinoxaden+ clodinafop-propargyl on wheat yield and yield components
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Rep)l‘i)cj.tion 2 5059.3 8.41 193.40 8814.22 0.73 19358.11 0.13
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ns, *,** non significant, significant at 5% and 1% levels of probability, respectively.
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Table 8- Mean comparison different dose application of clodinafop-propargyl, pinoxaden and
pinoxaden+ clodinafop-propargyl on wheat yield and yield components
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- height(cm)  length(cm) A (kg/ha) )
yield(kg/ha) weight(g) Index /)
YV Ribossitaosls 12166.2 75.13 9.35 31.44 5016.5 41.05
Clodinafop-propargyl 32
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[SDoos 537.18 1258 To1 251 384.92 1.68
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Treatments have at least one common letter are not significantly different based on LSD test
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Figure 1- Biplot relationship between, 1= clodinafop-propargyl, 2= pinoxaden and 3=
pinoxaden + clodinafop-propargy! herbicides and different traits of wheat
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Table 9- The mean comparison of percentage broad and grass dry weight weeds reduction and
percentage of damage to crop after 14 and 28 days of sprayer than before spraying based on EWRC
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Figure 2- Biplot relationship between clodinafop-propargyl, pinoxaden and pinoxaden +
clodinafop-propargyl herbicides and different traits of wheat; 1-4= clodinafop-propargyl
doses at 32, 48, 64 and 80 g a.i. ha™, 7-10 and 13-16= pinoxaden and pinoxaden +
clodinafop-propargyl doses at 33.75, 50.62, 67.5 and 84.37 g a.i. ha™; 5-6, 11-12 and 17-18
treatments included weed infested and weed free.

alw ;o ails slaw «(Plant.Height) L5 ¢l ) (Biological.Yield) <355 o Slee (Dry.Weeds.Weight.) ;,aslacile odg5can
als s Ske (Weight.1000.Seed) «ls o ;5 «N.OF.Spike.Per.Meter) g ,eye ,o albow slas «N.OF.Seed Per.Spike)
(Harvest.Index) cusls » (sl (Grain.Yield)



¥ VE-Y e PO oyled i sl o el)5 LS (5550 judsST ooke 4y 5 I

References ooliiwl 8 yg0 23l

eAbbas, T., M.A. Nadeem, A. Tanveer, and R. Ahmad. 2016. Identifying optimum
herbicide mixtures to manage and avoid fenoxaprop-p-ethyl resistant Phalaris
minor in wheat. Planta Daninha. 34(4): 787-794.

eAryannia, N., M. Enayat Gholizadeh, M. Sharafizadeh, and M.H. Tabib. 2010. Effect
of single and mixed use of broad leaf and grass herbicides on yield and yield
components of wheat (Chamran cultivar) in Ahvaz region. Crop Physiology. 2(2):
67-84. (In Persian).

eBaghestani, M.A. 2000. The evaluation of several new herbicides performance in
wheat fields. The final report of research project number is 4-18-19-86283.
Institute of Plant Protection, Agricultural Research Education and Extension
Organization (AREEQ), Tehran, Iran. 34 pp. (In Persian).

eBaghestani, M.A., E. Zand, M.R. Jamili, M. Visi, R. Pourazar, and A.R. Barjasteh.
2010. The evaluation of Traxos (pinoxaden+clodinafop-propargyl) and Axial
(pinoxaden) herbicides performance on weeds control in wheat and barely fields.
The final report of research project number is 4-16-16-87072. Institute of Plant
Protection, Agricultural Research Education and Extension Organization
(AREEOQ), Tehran, Iran.39 pp. (In Persian).

eBaghestani, M.A., H.R. Sasanfar, M. Yazdi, and L. Jokar. 2017. The evaluation of the
efficacy of new Traxos herbicide (pinoxaden+clodinafop EC 5%) on control of
grass weeds in wheat. The final report of research project number is 4-16-16-
94173. Institute of Plant Protection, Agricultural Research Education and
Extension Organization (AREEO), Tehran, Iran. 32 pp. (In Persian).

eBeckie, H. 2006. Herbicide resistance weeds: Management tactics and practices. Weed
Technology. 20: 793-814.

oChitband, A.A. 2023. The effect of carrier water temperature on glyphosate efficiency
in pure and mixed with PCGate surfactant in winter weeds control. Journal of
Crop Ecophysiology. 17(2): 241-260. (In Persian).

eChopra, N.K., N. Chopra, and D. Choudhary. 2015. Bioefficacy of sole and tank mix
of pinoxaden and clodinafop with carfentrazone and metsulfuron for control of
complex weed flora in wheat (Triticum aestivum). Indian Journal of Agronomy.
60: 104-108.

eForozesh, S., M.A. Baghestani, E. Zand, and S. Soufizadeh. 2010. Effects of some
acetyl coenzyme a carboxylase (ACCase) and acetolactate synthase (ALS)
inhibitors on two barley cultivars. Proceeding of 3" Iranian Congress of Weed
Science, 17-18 February, Babolsar, Iran. 444 pp.

eGalavi, M., and M. Sarani. 2010. Evaluating the efficacy of three new herbicide on
japanes brome (Bromua japonicus) in wheat (Triticum aestivum) fields on sistan
region. Proceeding of 3" Iranian Congress of Weed Science, 17-18 February,
Babolsar, Iran. 553 pp.

oGrozi, D. 2016. Stability valuation of some mixtures between foliar fertilizers and
antigraminaceous herbicides for the grain yield of durum wheat. Scientific Papers
Series A. Agronomy. 59: 267-272.

eHeap, I. 2021. International survey of herbicide-resistant weeds. Website at
http://www.weedscience.org, on February.



g o Slas o m sladile S o la iS5 b byl 5 alls aei¥se b ol - o Ken 5 Sl VWY I

eHosseini, S.A., M.H. Rashed Mohassel, E. Kazeroni, and K. Hajmohammadnia
Ghalibaf. 2015. Investigation on the tolerance level of wild barley (Hordeum
spontaneum) populations to clodinafop- propargyl under greenhouse condition.
Journal of Plant Protection. 28(4): 467-473. (In Persian).

eHosseini, S.A., M.H. Rashed Mohassel, M. Nassiri Mahallati, and K.
Hajmohammadnia Ghalibaf. 2012. Response of wild barley (Hordeum
spontaneum) and wheat (Triticum aestivum) to different herbicides in greenhouse.
Journal of Plant Protection. 26(2): 277-288. (In Persian).

eJamali, M., M.A. Baghestani, and M. Feridonfar. 2010. Evaluation of the effect of
Traxos and Axial herbicides on weed control in barley fields of Fars province.
Proceeding of 19" Iranian Congress of Plant Protection, 31 Jul-3 August, Tehran,
Iran. 639 pp.

eKaur, T., S. Kaur, and M.S. Bhullar. 2017. Control of canarygrass in wheat with pre-
mixture of pinoxaden plus clodinafop-propargyl. Indian Journal of Weed Science.
49(3): 223-225. (In Persian).

eKhalghani, J. 2010. Research strategic plan for weed management. Iranian Research
Institute of Plant Protection, Tehran, Iran. 458 pp. (In Persian).

eKudsk, P. and J.C. Streibig. 2003. Herbicides- a two-edged sword. Weed Research. 43:
90-102.

eKumar, S. 2010. Evaluation of Pinoxaden in combination with 2,4-D against complex
weed Flora in barley. M.Sc. Thesis. CCS Haryana Agricultural University,
Haryana.

eMinbashi, M., M.R. Karaminezhad, M. Rivand, M. Yazdi, L. Jokar, and S. Jabari.
2016. Study the efficacy of new Axial herbicide (pinoxaden EC5%) for control of
grass weeds in wheat. The final report of research project number is 4-16-16-
94168. Institute of Plant Protection, Agricultural Research Education and
Extension Organization (AREEO), Tehran, Iran. 29 pp. (In Persian).

eNajafi, Z., S.V. Eslami, and E. Zand. 2011. Investigation of wild oat (Avena
ludoviciana) biotypes resistance to the clodinafop- propargyl, pinoxaden herbicides
and their mixture. Iranian Weed Science Journal. 7: 77-88. (In Persian).

eNasri, R., E. Morshedi, M. Sadeghi Shoae, and A. Maleki. 2013. Evaluate the
performance of new and old herbicides on yield components of wheat. Iranian
Journal of Agronomy and Plant Breeding. 9(2): 45-55. (In Persian).

eNateghi, Gh., A. Tobeh, B. Dehdar, M.T. Alebrahim, and S. Farzaneh. 2023. The
effect of cultivation and management of autumn cover crops on weed control of
potato in Ardabil region. Journal of Crop Ecophysiology. 17(4): 547-558. (In
Persian).

eSingh, B., and A.S. Faroda. 2004. Physiological parameters of brassica species as
affected by irrigation and nitrogen management on arid soils. Indian Journal of
Agriculture Science. 39: 426-443.

eSingh, S., A.K. Dhaka, and V.S. Hooda. 2015. Evaluation of traxos 5% EC (pinoxaden
+ clodinofop- propargyl) against Phalaris minor and other grassy weeds in Wheat.
Haryana Jouranal of Agronomy. 31: 1-8.

eVeisi, M., M.A. Baghestani, P. Sabeti, and B. Yousefi. 2013. Investigating efficiency
of Everest 75WG (Flucarbazone-sodium) forbroad leaf and grass weeds controlin



VY VE-Y e PO oyled i sl o el)5 LS (5550 judsST ooke 4y 5 I

wheat fields of Kermanshah. Proceeding of 5™ Iranian Congress of Weed Science.
24-26 August, Karaj, Iran. pp: 828.

eVeneill, W. 2002. Herbicide handbook. Weed Science Society of America, 8" Edition.
491 pp.

eYadav, D.B., A. Yadav, and S.S. Punia. 2018. Ready mix of pinoxaden and
clodinafop-propargyl for control of Phalaris minor in wheat and its residual effects
on succeeding rice crop. Indian Journal Weed Science. 50(1): 42-45.

eZand E., N. Nezamabadi, M.A. Baghestani, P. Shimi, and K. Mousavi. 2019. A guid to
chemical control of weeds in Iran. Mashhad University of Jehad Press P: 216. (In
Persian).

eZand, E., A. Makenali, M. Jamali, and M. Yonesi. 2006. Investigation resistant weed
to the common herbicides in wheat fields. The final report of research project
number is N. 5.17.17. 86/941. Institute of Plant Protection, Agricultural Research
Education and Extension Organization (AREEO), Tehran, Iran P: 35. (In Persian).

eZand, E., H. Rahimian, A. Kocheki, J. Khalghani, K. Mousavi, and K. Ramezani.
2004. The ecology of weeds (Management applications). Mashhad University of
Jehad Press. 544 pp. (In Persian).

eZand, E., M.A. Baghestani, S. Soufizadeh, A. Eskandari, R. PourAzar, M. Veysi, K.
Mousavi, and A. Barjasteh. 2007. Evaluation of some newly registered herbicides
for weed control in wheat (Triticum aestivum L.) in Iran. Crop Protection. 26:
1349-1358.

oZeidali, E., R. Naseri, A. Mirzaei, and A.A. Chitband. 2017. Ecophysiologic indices of
wheat as influenced by plant density and application of herbicide. Journal of Crop
Ecophysiology. 10(4): 839-856. (In Persian).



Journal of Crop Ecophysiology / Vol. 18, No. 1, 2024 134 I

Research Article DOI:

Evaluation of Pure and Mix Formulations in Grass Leaved
Herbicides on Weeds Control, Yield and Yield Components of
Wheat (Triticum aestivum L.)

Farhad Saki!, Abdol Reza Ahmadi® and Ali Asghar Chitband®*

Received: January 2022,  Revised: 21 May 2022, Accepted: 18 June 2022

Abstract

To evaluate the efficacy of several herbicides for weed control in wheat fields, an
experiment carried out as complete randomized block design with three replications at
Lorestan province during 2020-2021. The experiment treatment was the pure
clodinafop-propargyl (Topik®) application at 32, 48, 64 and 80 g active ingredients
(a.i.) ha*, pinoxaden pure application of pinoxaden (Axial®) ans also ready mix of
pinoxaden + clodinafop-propargyl (binary mixture) (Traxos®) application at 33.75,
50.62, 67.5 and 84.37 g a.i. ha™'. The results showed that herbicide different doses were
significant on all weeds density and dry weight. All crop characteristics such as
biological yield, spike length, grain yield except crop height were significant by
herbicide different doses as well. But seed 1000 weight was not significant by herbicide
herbicide different doses. Also based on results, some weeds such as wild oat, ryegrass,
blackgrass and canarygrass were sensitive to clodinafop-propargyl and pinoxaden pure
application as their reduced dry weight compared to control were 24.01, 29.31, 27.71
and 51.92 for clodinafop-propargyl and 30.84, 22.32, 20.90 and 51.29 for pinoxaden,
respectively. Binary mixture of pinoxaden + clodinafop-propargyl had more efficacy
than their pure application. According to visual observations results, the only 50 percent
control of wild barley, rye and downy brome were achieved when the mixture of
pinoxaden + clodinafop-propargyl were used at high dose. The highest of grain yield
was also attained at doses of 67.5 and 84.37 g a.i. ha' of pinoxaden + clodinafop-
propargyl which increased grain yield 18.32 increase compared to the pure application
of each herbicide. Therefore, due to the frequent application of clodinafop-propargyl
and pinoxaden and the possibility occurring of weed resistance to these herbicides,
using mixture of pinoxaden + clodinafop-propargyl can be suitable not only to more
effective in weeds control but also as a appropriate replacement in herbicide rotation for
managing and delaying of possible resistance in weeds.

Key words: Grass leaf, Mixture dose, Pinoxaden + Clodinafop-propargyl, Visual
observation, Weed resistance.
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