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Introduction

Plant Protection Organization (PPO) has registered 22 commercial herbicides formulations for weed control
of wheat, barley and triticale in Iran. Among these herbicides, sixtheen herbicides introduced act as two
proposed or only for broadleaved weeds. Their active ingredients including acetolactate synthase (ALS) enzyme
inhibiting groups, synthetic-auxin groups,a photosynthetic inhibitor of photosystem II, and pigment synthesis
inhibitor groups (Tomlin, 2009). Previous studies show that existing weed species do not similarly respond to
herbicides and therefore the percentage control of some of the weed species is lower than the other species
(Ohadi, 2010). These hard-to-control weeds are naturally tolerant to herbicides or may be developing resistant to
one mode of action. Thus, we need new herbicides to suppress such weeds. The aim of this work was to find the
best chemical treatments against weeds in wheat production based on using the new herbicide fluroxypyr and
comparing their efficacy with commonly registered herbicides in the major wheat growing areas of Iran.

Material and Method

A field study was conducted in four regions of Iran, including Karaj, Shahryar, Ahwaz, Shiraz, and Gonbad
during 2017-2018 growing season. The statistical layout was a completely randomized block design with four
replicates. Ten herbicides in 12 treatments were 2,4-D+MCPA (U46-Cambi fluid® 67.5%SL, 1.5 1 L ha?),
Mecoprop-p + Dichloprop-p + MCPA (Duplosan super® 60% SL , 1 L ha*), Bromoxynil + MCPA (Bromicide®
40% EC, 1.5 L ha), Tribenuron-methyl (Granstar® 75% DF, 20 gr ha'), Mesosulfuron-methyl + lodosulfuron-
methyl sodium+ Diflufenican+Mefenpyre-diethyl (Othello® 75% WG, 1.6 L ha?), 2,4-D + Dicamba (Dialant
super® 46.4 SL, 0.8 L ha?), Triasulfuron + Dicamba (Lintur® 70% WG, 165 gr ha™), Bromoxynil + 2,4-D
(Buctrile Univeral® 56% EC 1.5 L ha*), Dichloprop+bentazone (Basagran DP 56.6% SL, 2 L ha) and the new
herbicide Fluroxypyr with th recommended doses (Kavin Flurox® 20% EC 1.5, 2 and 2.5 L ha). An unweeded
treatment served as controls. Weed density and weed dry weight for each plot were measured four weeks after
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the last application the herbicides. Wheat was harvested from six m? of each plot after removing border plots.
Wheat grain yield was determined after adjusting the moisture level of grain to 14 %. Data from each region
were subjected to statistical analysis using SAS/STAT® statistical software and the means were separated by
Duncan (0=5%).

Results and Discussion

The results showed a diverse spectrum of weeds (14 species) at the experimental locations. Descuriania
Sophia was dominant in two tested locations Karaj and Shiraz. The next dominant weed species were Galium
aparine L., Conringia orientali and Centaurea depressa M.B. were present dominantly in Shiraz. Polygonum
aviculare, Fumaria vailantii and Veronica persica were present in Karaj. Lepyrodiclis holosteoides as a noxious
weeds, were dominant only in Shahryar. Malva neglecta and Scorpiurus muricatus were in Ahwaz and Bifora
testiculata was dominat in Gnbad. Across the experimental locations, fluroxypyr was efficient at 2-2.5 L ha*
concentrations for weed control (85.77 to 90.68%). However, when applied at dosage of 1.5 L ha’, total weed
control efficiency was lower (80.75%). Bromoxynil + 2,4-D (85.43%) , Dichloprop-p + Bentazon (83.98%) were
the most efficient after fluroxypyr. Mecoprop-p + Dichloprop-p + MCPA and Bromoxynil + MCPA with 80%
average efficiency controled weeds in all the locations. Triasulfuron + Dicamba and 2,4-D + Dicamba were
inefficient in weed control (67.75 and 68.22% , respectively) across all locations. These findings were in
agreement with the results of some previous studies (Minbashi and Saeedi, 2019, Minbashi et al. 2020).
Lepyrodiclis holosteoides with average control of 63.68% and CV= 23.98% was the most difficult-to-control
weed in this experiment. Other weeds beside that were Scorpiurus muricatus, Polygonum aviculare, Malva
neglecta and Bifora testiculata identified as difficult-to-control weeds. None of herbicides showed visual injury
symptoms on wheat.

Conclusion

According to these experiments, we found that the Fluroxypyr (2-2.5 L ha*) as new candidate herbicide
showed good to excellent (85%-100%) weed control efficiency averaged in the all experimental locations and it
could be recommended to be used in wheat field after registration process. Due to environmental concern, it
should be applied at lower doses for non-difficult-to-control weeds. We found that Bromoxynil + 2,4-D was the
most efficient next herbicide after fluroxypyr and Triasulfuron + Dicamba as an unefficient herbicide overall. L.
holosteoides as the most hard-to-control weed was controlled only by upper dose (2.5 L ha1) of new herbicide.
Other difficult-to-control weed species were Scorpiurus muricatus, Polygonum aviculare, Malva neglecta and
Bifora testiculata.
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. °30 °,35' 1600 -10 44 337.4 Semi-d 16
Shiraz(Zarghan) 52°,30 29°,35 emi-ary
= 55°10°  37°15 52 2 40 500 Humid 16
Gonbad
winbojl s1y2 Bblie SB alonsd 9 (K58 Oluogad Y Jgs
Table 3. Soil characteristics at different experimental locations
SB Jiosks dpael  SepSllcgle SBCl ojes hed el
. Organic matter 1 : N P20s K20
Location percent pH EC (dS m?) Soil texture percent ppm  ppm
e 0.58 750 4.54 Loamyclay 0012 17 367
Karaj
o 0.61 7.30 5.23 Loamy 0024 19 456
Shahryaar
Slel
Ahwaz 0.65 7.22 5.85 Loamy clay 0.022 20 421
(08)5) jls .
0.69 7.44 5.01 Silty clay L 0.032 23 398
Shiraz(Zarghan) ity clay Loam
GoArlead 0.71 7.86 4.92 Silty clay Loam 0.033 25 379

i lojl ilizre 3blie 53 B ESle 3,05 (yloj 9 (£1y5 s waol —F Jgua
Table 4- Timetable for field operations and application dates of herbicides at different experimental locations

®1y5 Sldas s LR jlga! IS S
Field operation Karaj Shahryaar Ahwaz Shiraz Gonbad
culs AARVIRYVAR AARVIRV VAR A RVIRYVRYA LRVVAR ag/<AIY-
Seed planting date 1 Nov 2017 23 Oct 2017 4 Nov 2017 1 Nov 2017 11 Nov 2017
oM e WYA5/AIY - MYV VR WWAg/- MY EYIRYVAVN a8/ AYA
Emergence date 11 Nov 2017 31 Oct 2017 11Nov 2017 9 Nov 2017 19 Nov 2017
gy OiSUile yYav/-V/y- WAE/\Y/YY AYAE/Y/ -0 ENY/YE v/
Post-emergence herbicide 30 Mar 2018 14 Mar 2018 14 Mar 2018 15 Mar 2018 30 Mar 2018
sy dle (655 a0 wav/-y/\o wav/ey/\ Wwav/ Ny av/-yY/\o av/-y/+0
Weed sampling date 5 May 2018 21 Apr 2018 8 Apr 2018 5 May 2018 25 Apr 2018
cuslyy IYAV/ ¥V WYAV/-¥/ -0 \Yav/-v/ye. AYAY/- /) WYAY/-Y/vo
Harvest date 26 June 2018 6 July 2018 25 June 2018 22 June 2018 15 June 2018
S o8 Pl Sideg ol Ol Sl
Cultivar Pishgam Pishtaz Chamran Chamran Bahar
L2 2 £55k) opme S 200 180 200 200 180

Density (Kg ha!)
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.(Mottaghi et al., 2013)

(Minbashi et al., 2008) l,LSen 5 (Sboyme (o))55 i

=iy U35 (Chenopodium album) delw cwicas gladisS
{Cardaria draba) s, &L (Sinapis arvensis)
i ydn Sl iS5 g (Acroptilon repense) asds &y g o
)| At 5938 o] puS 30 Spoe spladile (o nke
Sl )9iS PSS g)l30 53 daog Sl 3 (45 S g ol
s bl g bl ool b a5 (Zand et al., 2013)
by gadlais 45 laad (Minbashi et al., 2020) 5,5
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ilejl lisee 3blie 13 Bl Caodl g 552 ladile b -0 Jou
Table 5- Weed spectrum at different experimental locations

FRE bt
ypuile aigf ‘-;“” - 23l Locations
Weed species ﬁ;ﬂ]aen Family s PIEgInG 3lgnl 3 KW
Karaj Shahryaar  Ahwaz  Shiraz Gonbad
" Ll
Beta maritima g i e - - + - _
Chenipodiacea
Bifora testiculata S S tand - - - _ it
Apiaceae
c lS
Centaurea depressa puS 5 e - - - -
Asteraceae
Conringia orientalis SEE B S i - - - o _
Brassicaceae
Descurainia sophia Sl S S e - - - -
Brassicaceae
- - . . ; & 0.'
Galium tricurnatum Ehs ) - - - Tt
Rubiaceae
Fumaria vailantii ols ° . - - - _
Fumariaceae
Lepyrodiclis ol w2 Se ~ ot B B B
holosteoides Caryophyllaceae
Malva neglecta S e o - - . _ _
Malvaceae
; . A Can
Polygonum aviculare A i : +++ - - _ _
Polygonaceae
. ) s
Senecio vulgaris o e - - ¥ - _
Assteraceae
Scorpiurus muricatus s P 5 - - -+ _ _
Fabaceae
Trifolium sp. b = - - + _ _
Fabaceae
ica persi . Sinsl
Veronica persica Sl Gljaw +++ - - - -

Plantaginaceae

— yga> ol ok Cglie jauds LS jaas
***Dominant, *Non-dominant, - Non-present
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Figure 1- Herbicide efficieny of weed species (percent of decrease in weed density/dry matter) by treatments in Karaj

experiment
(Treatments with common words in the lables have not significant each other in the Duncan test at the probability level of one
percent)
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Figure 2- Percent of decrease in density and weed dry weight of Lepyrodiclis holosteoides by treatments in Shahryar
experiment
(Treatments with common words in the lables have not significant each other in the Duncan test at the probability level of one
percent)
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Figure 3- Herbicide efficieny of weed species (percent of decrease in weed density/dry matter) in Ahwaz

(treatments with common words in the lables have not significant each other in the Duncan test at the probability level of one
percent )
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Figure 4- Herbicide efficieny of weed species (percent of decrease in weed density/dry matter) by treatments in Shiraz
experiment
(Treatments with common words in the lables have not significant each other in the Duncan test at the probability level of one
percent)
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Figure 5- Percent of decrease in density and weed dry weight of Bifora testiculata by treatments in Gonbad experiment

(Treatments with common words in the lables have not significant each other in the Duncan test at the probability level of one
percent)
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