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10- Leucine

11- Isoleucine

12- Acetolactate synthase
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Table 1- Characteristics of herbicide treatments in the experiment
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Common name Trade name Appl|cat|on rate
(in hectare)
et ﬁ:éa;ﬁbﬁl\;g e
2,4-D+MCPA 67 5%SL 15L
Tl + 0928500 + Qg psSe 15 pges Slysd s vio
Mecoprop-p + Dichloprop-p + MCPA Duplosan super® 60% SL 25L
Tstispht JeiS 9092 76 Tol Sglog s 7 Mo
Bromoxynil + MCPA Bromicide® 40% EC 15L
e (9908 5 ALELI PS5 \O-Y-
Tribenuron-methyl Granstar® 75% DF 209
J:-“'.’.‘_db )"lJ LJ‘°"° +UL§'2’9’L‘D) +J«”:‘_U)99'6J9‘”9A'-’~ + J‘“““’_u)ﬁs919“’9)"° s 91]5] )...J \/§
Mesosulfuron-methyl + lodosulfuron-methyl sodium+ ® 720 )
Diflufenican+Mefenpyre-diethyl Othello® 75% WG 6L
LolSlot 53,5355 ol JARY/N
2,4-D + Dicamba Dialant super® SL 0.8L
' (34.4+12) '
bolSolotygy9dlgm b 5 295 Py VPO
Triasulfuron + Dicamba Lintur® 70% WG 1659
Joossiss o Y OO MO NYD N /YD
05855 + S 909 2 ey )
. Buctrile Univeral® 56%
Bromoxynil + 2,4-D EC 0.75,1,1.25, 1.5, 1.75,
2L
Cialojl 53 25k sl Bl byiye couldl g bl ST -Y Joaa
Table 2- Soil characteristics at different experimental locations
> 3 g, Lod agoS Lod dlgniiw . 4o bd
. J?b up’;-" 3w, " N Sl bawgis 8yl ok S
Wi ol L ghe sl
Temp. at
. . . Altitude Minimum Maximum  Precipitation = Emberge herbicide
Location Longitude  Latitude (m) Temp. (°C) Temp. (°C) (mm) r climate application
(W)
s
Karaj 50°,56' 35°, 46 1312 -20 40 247.3 Semi-dry 15
Sl
Shah ° 50 °.40 1160 -19
aneer >1%30 35°40 42 2245 Dry 14
(08)5) il
Shiraz(Zarghan) 52°,30 29°,35 1600 -10 .
e s 44 3374 Semi-dry 16
Kermanshah 48° 24’ 34°,35 1400 -15 40 436 Humid 14
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Table 3- Soil characteristics at different experimental locations

adlais SB Jlosk EVIRVIVY R VR 3| FEI KT SKocdl 0oy yhad  oawliy
Location ~ Or9eTie Tatter pH  EC(@dsm?  soiltexture N POs KO
percent Percent  ppm _ ppm
s IS
Karaj 0.58 7.50 4.54 Loamy clay 0.012 17 367
Sl oy
Shahryaar 0.61 7.30 5.23 Loamy 0.024 19 456
Sy e s ¢S
Shiraz 0.69 7.44 5.01 Silty clay Loam  0.032 23 398
oliile,S e o pd
Kermanshah 0.71 7.86 4.92 Silty clay Loam  0.033 25 379

Table 4- Timetable for field operations and application dates of herbicides at different experimental locations

ol 3l clizee bl 13 B ESUle 35,5 loj g (£1)5 Cldas ©oli —€ Joua

=135 Slles s Sl sted 3 oLl 5
Field operation Karaj Shahryaar Shiraz Kermanshah
cwls ag/-A\D SYIRYNRY as/-NNF as/-ANIYY
Seed planting date 5 Nov 2017 29 Oct 2017 4 Nov 2017 13 Nov 2017
O e as/-AIYD ag/-A\D a5/« NIV RYZRLVRN
Emergence date 15 Nov 2017 5 Nov 2017 11Nov 2017 21 Nov 2017
gy i cale S\7RAVRY SYZANIATY as/\Y/IVE av/«\/-y
Post-emergence herbicide 27 Mar 2018 15 Mar 2018 14 Mar 2018 26 Mar 2018
b dile g pSdiges av/-¥/\VY av/-v/-5 av/-v/IYY \7R 70
Weed sampling date 1 Apr 2018 5 Apr 2018 11 Apr 2018 22 May 2018
cubldp YA/ ¥/ WYY/ ¥/-¥ WYAV/- ¥/ \Yav/-y/vyY
Harvest date 2 July 2018 23 June 2018 25 June 2018 16 June 2018
pAS o8, PRy Sy ol e
Cultivar Pishgam Pishtaz Chamran Bahar
(RS2 2 £55k5) (2o 2 200 180 200 180

Density (Kg hal)
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Table 5- Weed spectrum at different experimental locations

bl
spadile &g w8 oL Locations
Weed binomial hame Persian name s S e §1Jo oliile S
Mashhad Shahryaar Shiraz Kermanshah
Galium aparine s - - T4+ et
Centaurea depressa puS S - - i .
Conringia orientalis (55 > yheS - - 4+ +
Descurainia sophia Syl peiSE +++ +++ +++ -
Fumaria vailantii oy5ls - - + _
Falcaria sioides Asch. Sulle - + Tt
Chrisopora tenella P o Jsys - + -
Lamium amplexicaule Sl ye + - + -
Convolvulus arvensis wlymo Sy - - - 4+
Marticaria indoora Sl - - - 4+
Lepyrodiclis holosteoides ol au) - +++ - _
Vicia villosa Roth slasgs J5 Sl - +++ - _
Malcolmia africana o o +++ - - -
Sinapis arvensis iy Jo +++ - - -
Veronica persica Sl Sl + - - -
Treagopogon graminifolius K + - - -
Adonis aestivalis g + - - -
Lactuca serriola g 5alS + - - .

— )yé) 09"\) + u9lxa )9Aa‘> ¢ +++ ;,JL; )94&}
***Dominant, *Non-dominant, - Non-present

Obadgd LS (63,5895 (sl loi LS )5 (S8 o )3 A
s S ElS )5 I3 tne st 35 dpl dplagys <okl < ppgu0
J=rSs sl 93 () Jogd) siily (g ]33 g (2l e 5
o=l sbasless ()3 pgw (YLD 9 LS 53 1 VB Jlujosg
Sy pdSE oS5 el 0 1) ol s (bl
dlio gl () jlages) Aoy s (g J3)5 5 (alyee
ssbayless ol plis 5 slacile Suid oy pialS 3oyd (1Ske
L alisio ol 5L jalie 5 )l )3 2 VYO Jlojsiigs JySs:
d ol sulog s cllil cppgus ludygd sl S (63,0855 (slolos 51
P Sy o i laddle SUS 1 ggeme sl dne RIS el

(£ Jas) 10,5 00> AV LAYV (god9i000

JoA sladdle SIS (59 9 sl
e sladide Ss (g 9 2 ibjly 430 @S ig)S
sbajles a8l (Ui (pdog J3 g9 alyre Gond S
s slaein) 3l j5Sde Clio 1o o e SIS ile
polde oy L Lo nSlie duslie (050235 00l lis bl
il S5 3 ) S 3 ot Jeossisy S Sl
38 slayles b g amd ials dopd Al i 1y puiSE ol
ol salog  csllil (ppm s> ldlS (63,895 (sla iSile
leless pezmon () Jogad) a5 I, 5 g )lel 098 S
3§ et ) 0 5Vl plie 5 S 53 20 VYO Sl S
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Table 6- Percent of decrease in weed dry weight by treatments in experimental locations

spulbdle SUS 59 B ao

Slowd Weed dry weight (% of decrease)
Treatments s PIEpTInG sliile S 31 gt
Karaj Shahryar Kermanshah Shiraz
VI 254lé oS ¥F g, ab d de ab
U46-Cambi fluid® 67.5%SL 8288 42.73 4.2 86.72
75 g ludygd ab ab e &b
- ’ 85.44 96.13 73.76 86.31
Duplosan super® 60% SL
7% Tol dslog ab bc bed ab
Bromicide® 40% EC 87.11 80.14 78.00 86.57
ALB ab d b c
Granstar® 75% DE 84.75 41.73 80.20 59.88
75 ol ab cd cde ab
Othello® 75% WG 83.75 57.70 74.62 87.84
4Ybo
Ry O30 c d cde d
. 47.7 49.57 75.7 47.2
Dialant super® SL (34.4+12) 6 95 578 6
295 ab be cde cd
. . 2. 75.52 22
Lintur® 70% WG 83.00 62.06 53 56
(+IV0) Jly992 o yS's: c bc g b
Buctrile Univeral® 56% EC (0.75) 52.26 79.70 59.08 77.38
(1) Jlo g :
V) Jlssine LS 71.00 ¢ 51.24 % 65.64 " 8572 %
Buctrile Univeral® 56% EC (1)
/Y0) Jlsyen "
OO Jlssiz LS 82.72% 96.88 7350 88.99
Buctrile Univeral® 56% EC (1.25)
(V/0) Jlos g0 :
V) Jloy Ly 85.88 98.332 89.60 2 91.222
Buctrile Univeral® 56% EC (1.5)
(V) Jlsyen "
OO Jlssiz LS 89.32°2 85.81 3¢ 93.122 90.392
Buctrile Univeral® 56% EC (1.75)
¥) Jloygsgs Ja s
(1) Jsseiz o 91.172 96.45 2 92.34 2 89.76 2

Buctrile Univeral® 56% EC (2)

el 7 g 33 S 03] wll 1 I3 (me M3 \Silo gty > S e pué Chyy>
Uncommon labels at each column show significant difference based on Duncan test (a=0.05)

B A/YS S (Sl pials el ollbl 5 oy Vb ylisl 3 el
Loy AYIVA L5 AV/YD (gldsgs JS Silo 55155 5 o ys QA/FY
o g (1S 53 3 < VO) Jloygsgn JyS'sr e bl 53 a5l
ol gy i ol Ao VV/B0 5 Vo /YD ialS' L ey
VYD yo0lae 5,8 (Y jhged) aiisly 5o glacale oyl s
L cald > Jloygig JopSe piSile Sl egiin 9 WS 5
Byns | jralacale SLid i op oS b slacale
Lasles UL ol o 45 sol Cawnd 4 (LialS o yd FVVY) sl 5
982 3 il V Jloyesg JySe pgw (Vb gl eS¥F

(Y Jods) ol ol 1y ohlS cp pcams 5l

slacile s g 5 3 sl by 438 @l b

Jols ol sladiss SS9 5 slacdle ggae )3 jp0
Poiine 331 5 (SLs (Slaigp IS Kitle 5 puiS b o llasans)|
Gsb 4 (was ooy L uibly 450 (sla Jgan) g o lays
) 31 s yswing o sS's S p5 j2d ¥ B VYD 5,8 | oS
Lo log (¥ Jlagmod) sl ials aoys QUAY b AS/AR las
o llad 4l s Sl i pguiludigd g Tol dpnslogy
Pl 80 eSS ey ialS uo ) AFIYF 5N cos
5 (o> YAINE) il 3,8 51 5y mcile oy 51,5 8
o) B/VD &) yoid g (Mo B+/YD) Wdsld aS 5oy (sl jlass
b 1olde & Jlojgsgr s iS g 2,8 (Y )laged) 4 Juol> (28
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Figure 1- Percent of decrease in weed density by treatments in Karaj experiment
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(The vertical line in each treatment shows variation range of measurement)
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Figure 2- Percent of decrease in weed density by treatments in Shahryar experiment

(The vertical line in each treatment shows variation range of measurement)
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Table 7- Percent of increase in wheat grain yield by treatments in experimental locations
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Uncommon labels at each column show significant difference based on Duncan test (a=0.05)
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Table 8- Descriptive assessment of herbicide efficiency for weed control population at the all experimental locations
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Percentage of weed control: ****more than 85, +**70-85, **50-70, *30-50, - less than 30 %.
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Introduction: Plant Protection Organization (PPO) has registered seventeen commercial herbicides
formulations for broadleaved weed control of wheat in Iran (Nourbakhsh, 2019). Among these herbicides, five
herbicides contain one active ingredient and the others have two or three active ingredients including acetolactate
synthase (ALS) enzyme inhibiting groups, synthetic-auxin groups, photosynthetic inhibitor of photosystem I,
and pigment synthesis inhibitor groups, which are sometimes formulated with safeners (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 resistant to herbicides. Thus, new herbicides with several active ingredients are suggested to be
used to suppress such weeds. The aim of this work was to find the best chemical treatments against weeds in
wheat production based on using new herbicides bromoxynil+2,4-D and comparing their efficacy with the
common 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,
Kermanshah and Shiraz during 2017-2018 growing season. The statistical layout was a completely randomized
block design with four replicates. Eight herbicides in 13 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'), and the
new herbicide Bromoxynil + 2,4-D with six recommended doses (Buctrile Univeral® 56% EC, 0.75, 1,1.25, 1.5,
1.75and 2 L hal). A hand-weeded treatment and an unweeded treatment served as controls. Weed density and
weed dry weight for each plot were measured four weeks after 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 (a=5%).

Results and Discussion: The results showed a diverse spectrum of weeds (18 species) at the experimental
locations. Descuriania Sophia was dominant in three tested locations except Kermanshah. The next dominant
weed species were Galium aparine L. and Centaurea depressa M.B. were present dominantly in Kermanshah
and Shiraz. Lepyrodiclis holosteoides and Convolvulus arvensis as noxious weeds, respectively were dominant in
Shahryar and Kermanashah. Malcolmia africana and Sinapis arvensis were present in Karaj. Across the
experimental locations, Bromoxynil + 2,4-D was efficient at 1.5-2 L ha® concentrations for total weed control
(85.7 to 91.47%). However, when applied at dosage of under 1.5 L ha’, its weed control efficiency was lower
(63 to 80%). Mecoprop-p + Dichloprop-p + MCPA and Bromoxynil + MCPA with 82% average efficiency in
controlling weeds in all the locations, which was in agreement with the findings of some previous studies
(Minbashi and Saeedi, 2019). 2,4-D + Dicamba and Triasulfuron + Dicamba were inefficient in weed control
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(68-72%) across all locations. Bromoxynil + 2,4-D (1.5 L ha* and upper doses), Mecoprop-p + Dichloprop-p +
MCPA, and Bromoxynil + MCPA were the most efficient to control Lepyrodiclis holosteoides with 86.99 to
99.19% of weed density. This weed beside C. arvensis and G. aparine were identified as difficult-to-control
weeds. None of herbicides showed visual injury symptoms on wheat.

Conclusion: According to these experiments, we found that Bromoxynil + 2,4-D (1.5 L ha and upper
doses) 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. Mecoprop-p + Dichloprop-p + MCPA and
Bromoxynil + MCPA were found to be the next two efficient herbicides. C. arvensis, was the most difficult-to-
control weed that there was not controlled by new herbicides. L. holosteoides and G. aparine were difficult-to-
control weed species.
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