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Table 1. Characteristics of herbicide treatments in the experiment

e el Sl el Joe o D pan liie
Common name Trade name Mode of action Application rate
(in hectare)
e 0955 5 Sl § St SESY gzl 0k yls 3 2
Tribenuron-methyl Granstar®75% DF ALS inhibitor £
Tl tsoss TEVID 45 s oS -F5 5 A oS (ol s
2,4-D+MCPA U46-Cambi fluid® 67.5% SL Growth regulator '
T st s g+ oS 505 2 Tl dsle Ay oS (e i g 01350
Bromoxynil+MCPA Bromicide® 40% EC PSII inhibitor+Growth 1L5L
regulator
S2$5+ JeeeS 5052 107 Jlyss 3 o S 5 Ay oS i s g 015
Bromoxynil+2,4-D Buctrile Univeral® 56% EC PSII inhibitor+Growth 15L
regulator
JURE PN ATRICSWERaNty Ay oSl -
Fluroxypyr Kavin Flurox® 20% EC Growth regulator '
K 05k 10818 o g3 01515k iy xS i b ki35
Bentazon+Dicloprop Basagran DP® 56.6% SL PSII inhibitor+Growth 2L
regulator
Y sl 0 S sk Sl LS gzl o yls 3L
Florasulam Florex® 10% WP ALS inhibitor 75,85,95,105 g
ST 3 b sl Ghls b s ol Solasnie Y Jsu
Table 2. Climatic characteristics at different experimental locations
s aS il -
ailate Sk (5,21 Bl il Ol Sl am ys
<)l Syl
Locati Minimum Maximum Precipitation Emberger Temp. at herbicide
ocation temp. (°C) temp. (°C) (mm) climate application (°C)
At -9 38 200.3 S ans 18
Mashhad Semi-dry
Sisal 10.2 51.2 235.1 S ani o 8 21
Ahwaz Semi-hot &
dry
olsile 57 -4 42 450 oot aay 23
Kermanshah Semi-dry
N 8 42 199 oSat s 16
Gonbad Semi-dry
ST 3 b 6l Ghls L g it STl S st
Table 3. Soil characteristics at the different experimental locations
ST slge ds s A S S s ST sl 055 e -
Organic matter pH EC (dSm™) Soil texture N P K
. percentage percent ppm ppm
Location
Agie 0.56 7.80 1.54 Clay Loam 0.01 10 200
Mashhad
Slsal 0.96 7.6 34 Loamy clay 0.12 12.5 223
Ahwaz
olisle 7 0.72 7.73 247 Silty clay 0.017 16.02 525
Kermanshah
Ny 1.5 7.8 0.73 Silt clay loam 0.15 13.5 450
Gonbad

5Y
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Table 4. Timetable for field operations and application dates of herbicides at different experimental locations

o5 Sllas gt sl oliils S +E
Field operation Mashhad Ahwaz Kermanshah Gonbad
B 1F44/44/10 ¥4/ A/YA WAV A D 1¥44/.4/4 )
Seed planting date 5 Dec 2020 18 Nov 2020 26 Oct 2020 21 Nov 2020
[)-Lij‘:.u'c_)l: 1Y44/+4/Y4 \Y44/.4/F AR VAVVAT4 AARSVERVANS
Emergence date 19 Nov 2020 24Nov 2020 6 Nov 2020 3 Dec 2020
S AS ke NESANAN IFR/Y /Y WFA4/1Y/YY IR V/YY
Post-emergence herbicide 15 Mar 2021 30 Dec 2020 15 Feb 2021 10 Feb 2021
5k (6,5 Ggm b VEL o/ V/YA A4/ F VF o/ VYA T4/ Y/Y0
Weed sampling date 17 Apr 2021 02 Feb 2021 17 Apr 2021 15 Mach 2021
Cals VEeo /o fNY AASRVER VAN ALERVAR 7AVN AAERVAVATA
Harvest date 26 June 2021 03 May 2021 29 June 2021 5 June 2021
r-*-‘f o St o s Sols o s
Cultivar Haydari Tirgan Sardari Tirgan
O 52 £ 580 e 250 140 150 180

Density (Kg ha™)

S dzils Hpim 655 & oliile § 55 .LAs
Centaurea depressa) (a.x;? Jf T }f 93
Galium tricurnatum.) 'Cb s « s (MB.
G s @515 Aoy Vel i bl
Conringia) ‘Swjff- u"}f 6“5; 93 9
VS‘J: Loy YANVY L WLi g (orientalis
288 Dler Obe 5L g I aes
Stellaria) $SadS a8 aw LS (s aibeis
L.) ducas Cae 5 o 5l (media (L.)Vill
BIDE-R" g o 03 (Polygonum aviculare
a8 5 sy o i S5 Lo M
\+ L (Sinapis arvensis L. ) ey Js &
plod bl o I dad o oS5 Lo
Calibee bl ys 2ljT 5,8 slacale 45
Sl T cpl sl ol g0 Jed> 4>
Lzdls i dibte ¢S5 3t 4 48V
oS S SadS 5 li (Fos s oL
izl I aas b I g ailaie g5 3
Convolvulus arvensis) diar..i 99 dd
SJ;LM:),.A;-MM):V{&M:(L.

05l g gdre b Cslredas WOT 5o

141

1o SE A Ole U sl G F
A S 15 oS 05 5 0S5 b LT
oS ol 2 Shes  bojles Sl oo g
dyame 5| (SSdnid Shes 5l =
tslos 413 5 Shas 5 oaT fos 4 (5,5 4 503
s 5 O 5 e (I ) ey Laesls Ll
b il sl (5 55 )shate ) pa ) oy 3
NPl e 5o (Dleds o b e J2alS
Jalos SAS 9.1 Laes 53 JuuSTT il s SSLe
OOl o eSO 5057 b S0 Le d e L i
A plail /00 clw,;‘,\; s
I b dile Cab (A
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Anagalis) _J\ELT 8K 4w g 5y e
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0313 jaiis Clis ot Syl 5 LI an

\ LSD



heleT Gl Gbla )3 T Coenl 5 685 g 5 m sla il Gk -0 S

Table 5. Broad-leaved weed spectrum at the different experimental locations

LT

@‘4‘

. andlls

ailate
Locations
Spdkess &bt o3l 5l b gl el Soal olisles
Weed species Common name Family Persian name Mashhad  Ahwaz  Kermanshah
Acroptilon repens (L.) DC. Russian knapweed Asteraceae el ++ - -
Anagalis arvensis L. Pimpernal Primulaceae oI - T+ -
Anchusa italic Retz. Italian alkanet Boraginaceae dit 0556 + - -
Anthemis arvensis L. Chamomile Asteraceae L - - +
Asperugo procumbent L. Madwort Boraginaceae ok S + - -
Bifora testiculata (L.) Roth. Bifora Apiaceae 8 E - - -
Beta maritima (L.) Arcang. Sea beet Chenopodiaceae st bR - + -
Centaurea depressa M.Bieb. Iranian knapweed Asteraceae A E - - +++
Conringia orientalis (L.) P
Dumort. Hare's ear mustard Brassicaceae SE S S - - ++
Convolvulus arvensis L. Field bindweed Convolvulaceae S ++ + +
Fumaria parviflora L. Fumitories Fumariaceae oM +++ - -
Galium tricornutum Dandy Cleavers Rubiaceae El ++ - ++
Goldbachia laevigata (M. B.) e
DC Goldbachia Brassicaceae b + - -
Glycyrrhiza glabra L. Licorice Fabaceae Ol g - - +
Koelpinia linearis Pall. Koelpinia Asteraceae sbol» + - _
Lactuca serriola L. Prickly lettuce Asteraceae & - + -
Lamium amplexicaule L. Common henbit Lamiaceae L - - +
Lepyrodiclis holosteoides (C.A. o
Mey.) False jagged chickweed Caryophyllaceae il w2l + - -
Malcolmia Africana (L.) W.T. .
Aiton African mustard Brassicaceae b ++ - -
Malva sylvestris L. Cheeses Malvaceae bl S - +++ -
Medicago sp. Medics Fabaceae hadd + - -
Melilotus officinalis (L.) Pall. Yellow melilot Fabaceae 35 pedlold _ 4 _
Papaver dubium L. Long-headed poppy Papaveraceae Gl + - N
Polygonum aviculare L. Prostrate knotweed Polygonaceae Ly Sds + - _
Ranuculus arvensis L. Corn buttercup Ranunculaceae s YT - Tt _
Rapistrum rugosum (L.) All. Turnipweed Brassicaceae oL +++ - ++
Silybum marianum (L.) ]
GAERT. Marian thistle Asteraceae (Sl - + -
Sinapis arvensis L. Wild mustard Brassicaceae s + + _

WL el S 9
u‘:‘")

LT gbla s e

Olge a4 dulun (e

IR s

S
L5l (Malva neglecta) &S o J 28 Coew

Sesliznl b 42208 Slidss b (et al., 2022
-y RPN W LIGN-TY Lgbhdu'}f QA

Minbashi) 5 5 e i sal ys 4208 Sl
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s S
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Table 5. Broad-leaved weed spectrum at the different experimental locations

Pri%n
Locations
Sples S zbet o3l sl b pb Mo Jsal olle s 5
Weed species Common name Family Persian name Mashhad ~ Ahwaz Kermanshah Gonbad
Acroptilon repens (L.) DC. Russian knapweed Asteraceae Al ++ - - -
Anagalis arvensis L. Pimpernal Primulaceae et - ++ - -
Anchusa italic Retz. Italian alkanet Boraginaceae J 04558 + - - -
Anthemis arvensis L. Chamomile Asteraceae <t - - + -
Asperugo procumbent L. Madwort Boraginaceae i S + - - -
Bifora testiculata (L.) Roth. Bifora Apiaceae o - - - +
Beta maritima (L.) Arcang. Sea beet Chenopodiaceae gt - + - -
Centaurea depressa M.Bieb. Iranian knapweed Asteraceae S E - - +++ -
Conringia orientalis (L.) P
Dumort. Hare's ear mustard Brassicaceae SEFFE - - ++ -
Convolvulus arvensis L. Field bindweed Convolvulaceae oy 4=F 4 + -
Fumaria parviflora L. Fumitories Fumariaceae o2 A= - - +++
Galium tricornutum Dandy Cleavers Rubiaceae gl 4k - ++ -
Goldbachia laevigata (M. B.) i
DC Goldbachia Brassicaceae S + - - -
Glycyrrhiza glabra L. Licorice Fabaceae O g - - + -
Koelpinia linearis Pall. Koelpinia Asteraceae sl + - - -
Lactuca serriola L. Prickly lettuce Asteraceae Sl - + - -
Lamium amplexicaule L. Common henbit Lamiaceae S - - + -
Lepyrodiclis holosteoides (C.A. o
Mey.) False jagged chickweed Caryophyllaceae il bl + - - -
Malcolmia Afiricana (L.) W.T. .
Aiton African mustard Brassicaceae &5 580 ++ - - -
Malva sylvestris L. Cheeses Malvaceae Ll oS - +++ - -
Medicago sp. Medics Fabaceae hads + - - -
Melilotus officinalis (L.) Pall. Yellow melilot Fabaceae 205 sl el - + - -
Papaver dubium L. Long-headed poppy Papaveraceae Bles + - - -
Polygonum aviculare L. Prostrate knotweed Polygonaceae < ED + - - +++
Ranuculus arvensis L. Corn buttercup Ranunculaceae s T - ++ - -
Rapistrum rugosum (L.) All. Turnipweed Brassicaceae ok A - ++ -
Silybum marianum (L.) )
GAERT. Marian thistle Asteraceae [ Sahe - + - -
Sinapis arvensis L. Wild mustard Brassicaceae s das i 4 - A=F

.(Motaghi et al., 2013)
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Table 6. Mean comparison of the experimental treatments for density (plant m?) and dry matter (g m™) of weeds in Mashhad
5 L E 18 £2 28T §8 ¢ g 2 =
s o AR AFT 93 dEg dZi9i: JEiJEiAf %
, . z = 3 ~g v<i 2% 95 = ©° i
Treatments Trait
Jeem05552 65 S
Tribenuron-methyl Density 32.50 13.50™ 22.50% 0.00° 0.50° 1.00¢ 3.50% 2.00° 10.50° 86.00°
S0
Dry matter 3.79 5.47% 2.12% 0.00° 0.04° 0.84% 0.14° 0.71° 0.43° 13.55%¢
T ehssss S
2,4-D+MCPA Density 39.00 9.00"4 5.50° 6.50™ 1.00° 2.00>¢ 7.50° 2.50° 7.50° 80.50°
S 05
Dry matter 6.01 2.93% 0.66" 0.35° 0.07° 1.19 0.57° 0.95° 0.67° 13.42%
Tl dieS 02 S1s
Bromoxynil + MCPA Density 7.00 3.50% 6.50° 1.50% 4.00° 0.50¢ 2.50 3.50° 4.00° 33.00¢
S0
Dry matter 0.45 0.25° 0.89* 0.01° 0.65° 0.30¢ 0.61° 4230 0.23° 7.64°
S5+ JeenS 5032 S5
Bromoxynil +2,4-D Density 20.50 0.50° 0.00° 0.50" 1.50° 12.50° 2.00" 4.00° 6.50° 48.00
S 055
Dry matter ~ 2.15 0.12° 0.00° 021° 0.19° 12.86 0.14° 1.24° 0.65° 17.58™
S 955 S5
Fluroxypyr Density 16.50 29.50% 0.00° 0.50% 20.50° 2.00% 6.50™ 0.00° 8.50° 84.00°
S 05
Dry matter 1.30 7.72% 0.00° 0.01° 2.85° 3.83% 0.49° 0.00° 1.26° 17.46"
NPYP - CEUNTI S5
Bentazone+Dicloprop Density 29.00 3.00% 0.00° 0.00° 2.00° 11.00* 3.00™ 5.00° 8.50° 61.50%
S 05
Dry matter 2.96 247> 0.00° 0.00° 0.47° 11.66° 0.39° 1.66° 1.19° 20.81°
(V0) pY sl 5k oS5
Florasulam(75) Density 16.50 11.00™¢ 0.00° 0.50" 2.50° 6.50™ 0.00° 3.50° 2.00° 42.50%
S 055
Dry matter 1.64 1.70% 0.00° 0.05° 0.34° 8.23% 0.00° 1.43° 0.09° 13.48%¢
AD) pY sl 5k oS5
Florasulam(85) Density 44.00 5.00% 0.00° 15.50° 1.00° 2.00% 0.00° 0.00° 3.00° 70.50™
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Table 7. Mean comparisons of the experimental treatments for density (plant m™) and dry matter (g m™) of weeds in Ahwaz

Ssal 3 5, sladle 6Cas 05 5 0515 sl GRST bl SSle dlie -V st

LT

T+ 8 5 E 23 2 -7 7 -
Y 2 18 aZ: 28 1Z 0 mwE
s i S > e E L2 ©
Treatments Trait -
Jem05552 65 Sy
Tribenuron-methyl Density 29.00% 0.00° 0.00° 0.00° 1.00° 30.00°
S 05
Dry matter 4.81° 0.00° 0.00° 0.00° 0.51% 5.32°
Ts ety Sy
2,4-D+MCPA Density 16.00% 0.00° 0.00° 0.00° 0.00° 16.00%¢
oS 05
Dry matter 2.16% 0.00° 0.00° 0.00° 0.00° 2.16%
Tis o ol 5052 S5
Bromoxynil + MCPA Density 20.00™ 0.00° 2.00° 0.00° 0.00° 22.00%
S 0
Dry matter 2.19° 0.00° 0.25° 0.00° 0.10° 2.54°
S35+ JeS 505 2 S5
Bromoxynil +2,4-D Density 3.00° 0.00° 0.00° 0.00° 0.00° 3.00°
S 0
Dry matter 0.30° 0.00° 0.00° 0.00° 0.00° 0.30°"
S 3058 S5
Fluroxypyr Density 0.00¢ 0.00° 0.00° 0.00° 0.00° 0.00¢
oS 05
Dry matter 0.00° 0.00° 0.00° 0.00° 0.00° 0.00"
oIStk Sl
Bentazone+Dicloprop Density 0.00¢ 0.00° 0.00° 0.00° 0.00° 0.00¢
S 0
Dry matter 0.00° 0.00° 0.12" 0.00° 0.05° 0.17°f
(V) oYyl 5k oSy
Florasulam(75) Density 8.00% 1.00° 5.00° 0.00° 2.00° 16.00"%
S 0
Dry matter 1.64% 0.03° 0.06 0.00° 0.88° 2.61°
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Table 8. Mean comparison of the experimental treatments for density (plant m?) and dry matter (g m™) of weeds in Kermanshah

..W Z w e
\ =] 3 9 a, B w =
Treatments Trait s © = e > = E =
Jeem05550 65 S
Tribenuron-methyl Density 6.57% 9.26 1.20% 5.12° 22.16°
S0
Dry matter 17.82% 29.01° 3.92¢ 9.79 60.54°
Ts o plteoshs S5
2,4-D+MCPA Density 2.08¢ 2.05° 2.17° 1.77° 8.08°
S 05
Dry matter 5.25¢ 5.61° 7.67° 4.35° 22.88°
qrhrwxl.frvml.swwi& ﬂnﬂ_\.
Bromoxynil + MCPA Density 0.22° 6.20° 0.10° 0.47¢ 7.00%
S 05
Dry matter 0.00° 21.52% 0.00° 1.13¢ 22.66°
S8 5+ S 5052 S5
Bromoxynil +2,4-D Density 0.43¢ 7.40% 0.77¢ 1.72° 10.33¢
oS 05
Dry matter 0.64° 20.41° 2.81¢ 4.10¢ 27.98¢
S 356 oS5
Fluroxypyr Density 0.51° 0.38¢ 0.98¢ 0.00° 1.88%
S0
Dry matter 1.13¢ 1.81% 3.94¢ 0.00° 6.88%
a0k S5
Bentazone+Dicloprop Density 0.26° 0.41¢ 0.08¢ 0.21% 0.97"
S 05
Dry matter 0.00° 1.25% 0.00° 0.30% 1.56°
(V0) oY gl 5bo S5
Florasulam(75) Density 7.38° 1.20% 1.87™ 0.28% 10.75°
S0
Dry matter 16.00° 3.39¢ 6.90™ 0.79% 27.09°
(A0) Y 5ol 5 S 7.32° 0.77% 1.06° 0.10% 9.26%

(21 Lo, 3¥V/99) Sl & 5 a0 Stole3T
C “)Mr\:u‘ L;LOUU? S0 9d>e >

@y pl LA dgir) us J xS Jle ysb o
&\)K r‘y‘}w‘)}l} )t'g.h 2 (ajf ' )‘.UL»

qulcxﬂ}.a

G A®) oY sl gl 5 s b s S E
5(0o35A0 31 i) oS5 e (HSa s V0

Ll

Y gl 5l

Sl Loy AV/FY) L;J.me

w.)\sj)tﬁu‘;dsw )J.J‘AQW()'JA

sl ale

Ol olge s p

o3 VAV J 2SS

ale G

w5 p sl

5 e OS1L gl 28 Cale 0T Jlie s

.*.,,‘.

Ll oLl S

)5 sacals $Sax 05

(M)J%f)\

\al



by Oy oo V0 dad Sledbl

JAS ¥l sh L S Cale glajles
J e R Ll e b o
S IS Js Ll 0l e slacale
Sie 53 T Caws a0 YL polie s Lais
BB ol S 530 5100 530 O pan
A5 5 Ly (J S o) AD 1 i) (Jad
s Lsls 0l Ghle s aen (Sl 35
b S s Df/\a G Vo sl ol
sbale Gl 39 J 28 Ao 3 A0 1 5
Solie g U pY gy gl 4 Calies
gl 5ol j o glacke 5 A oL
L J 587 5 G dgtn (6 ailals 53059
oY sl 58 5SS r,?w)\:‘\a olie
Ol jm sacale pl d xS 5s b oI,
2 el (LSS Sl A oS Ll
Gosn J S gl Wlesls ol s Olalas
sl S Cale L pY¥ sl Cl g0 5Ls
Slp sh bsle 3,85 Ll S n
cale (2 ume sl Ol ﬁjﬁdﬁ@udb
‘s + pYsnlysh @il iy A
VE e slia 55 () 53 p S Y eA8/Y0)
o3 05y Al el iS55 204
Ol s 4 «(Fumaria parviflora L. am) o ;s
Aoy AY £V 5 VF EY/8
55,55 besT .(Hajjaj er al., 2019) &3 8
OUSr 53 2 o Yoe Y e 0) s S sls ol
" S 53 08 0) eV sl
SA e JaS L () s p S YY)

JFO EVV/F

v 2,4-D
v Clopyralid

Yy

v andllas

*(S0"(=P) 1S9} QOUSIAYIP d1enbs JSLYT 0) SUIPIOIOE JUSIYIIP A[JUBDLIUSIS JOU SIB JOYI[ SWES dY) £q PIMO[[Of SIN[BA “UWIN[OI SWES dY} U]

= ¢ eefiies ez e
o v S & S & 9
o 2 £ =5 =
Q-%; 2 & = &
5 £ ¢ £\ £
= oLe g% e & o
& ES 2 & g
a =S N =N
o ‘e ._.kf: ) )
a =3 w O
Ot vy ~ ~
g N
3
(<)
o
TR LI AT NI G UT WY
B B wd e S8 g
- @ ) = ]
EgE Eg¢F 2% gok
= =3RS sSv< 5¢<
@ o] = = <
= - <] a
oo N S @ @ 25
% H o e R
oo A
£ =2 =2 8 B =% 3
. > 2 > g s
&
2
<
&
1
.
o
-
G);’ PN ;‘ =3 = o o -
: =N o i
O - S R -
‘_.‘ EX = L a & a &
(‘
o
&
&
—1
\'\
& N N o o =) =) »
g 0 = = = = - S
- v S S * S S 2
c’: n 2 2 2 2 2 2
%
E{\
c 3 =~ =) =) =) =) =)
[y = n =3 =3 =) =) =
e o S S S S S S
= 2 2 2 2 2 2 2
§
|
B
[
o
0 ) — —_ )
g o=z o2 3R
& [ ~ o Iy ) = 9
= w =N S ) N o w
v ® ® o o f=4 = o
\({
hs
o
v
v
£

VSl e T el b les 5 s s o 55
L5 Glacale <t 055 5 Comexr Aoy
G 45 s S Cale (R Jgd) L5 57 5l
aibie ol 55 e slacale ple 55 H0e0s

Al



L 55 5 sl Cale oS 055 5 0515 sl Sele3T (slasle Sl alia -4 st
Table 9. Mean comparison of the experimental treatments for density (plant m™) and dry matter (g m™) of weeds in Gonbad
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Table 10. Descriptive assessment of treatments for weed control effecicay at all experimental locations
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Table 12. Treatments effects on wheat yield (ton ha™) in the experimental regions
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Treatments Bio.  Grain Bio Grain Bio Grain Bio Grain
=055 50 S5
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oS 5k
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Grain=als 5 SleeBio= s Slee *.5, 10 2Ll s ST sl (WT=2/00) Hls ma Ot oy a8 0 55T bl s S 25 U om (615l 052 a3 3lls

**Bio=Biological yield and Grain=grain yield.

In the same column, values followed by the same letter are not significantly different according to Least square difference tes
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Extended Abstract
Hasan Hadizadeh, M., Haghighi, A., Sabet Zanganeh, H., Sabeti, P.,. A study on the efficacy of flora-
sulam (Florex 10%WP) compared to common herbicides for broad-leaved weed control in wheat fields
(Triticum aestivum L.)
Applied Research in Field Crops Vol 36, No. 3, 2023, 10-12: 58-84(in Persian)

Introduction

The Plant Protection Organization (PPO) has registered over 22 commercial
herbicides formulations for weed control in wheat, barley and triticale in Iran
(Nourbakhsh, 2022). Among these herbicides, seventeen herbicides have been
introduced as dual or only for controlling broadleaved weeds. Their active
ingredients including acetolactate synthase (ALS) enzyme inhibiting groups,
synthetic-auxin groups, photosynthetic inhibitor of photosystem II, and pigment
synthesis inhibitor groups. Previous studies show that existing weed species do not
similarly respond to herbicides, resulting in varying levels of control effectiveness.
These hard-to-control weeds are naturally tolerant to herbicides or may be
developing resistance to certain modes of action. Thus, there is a need for new
herbicides to suppress such weeds. The aim of this work was to dentify the most
effective chemical treatments against broad-leaved weeds in wheat production by
evaluating the efficacy of the new herbicide florasulam compared to commonly

registered herbicides in the major wheat-growing areas of Iran.

Email address of the corresponding author: mh.hadizadeh@gmail.com
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A Study ...

Materials & Methods

A field study was conducted in four regions of Iran including Mashhad, Ahwaz,
Kermanshah and Gonbad during the 2020-2021 growing season. The statistical
layout was a completely randomized block design with four replicates. The
treatments included ten herbicides: 1-Tribenuron-methyl (20 g ha™! Granstar® 75%
DF); 2- 2,4-D + MCPA (1.5 1 ha! U46 Combi Fluid® 67.5% SL), 3- Bromoxynil
+ MCPA (1.5 1 ha'!, Bromicide MA®, 40% EC), 4-Bromoxynil+2,4-D (1.5 | ha
!, Buctril Universal® 56% EC), 5-Fluroxypyr (2.5 L, Kavinflorex® 20% EC),
6-Bentazone+Dicloprop (2 1 ha! Basagran DP® 6.56% SL), 7, 8, 9 and 10-
Florasulam (75, 85, 95, 105 g ha', Florex® 10% WP). These herbicides were
applied at the Zadoks growth stage 27. An unweeded treatment served as control.
Weed density and dry weight for each plot were measured four weeks after the
final herbicide application. Wheat was harvested from a 6 m? area of each plot
after removing border plots. Wheat grain yield was determined after adjusting
the moisture content of grain to 14 %. Data from each region were subjected
to statistical analysis using SAS/STAT® statistical software and the means were
separated by LSD (0=5%)).

Results & Discussion

The results showed a diverse spectrum of weeds (more than 30 species) across all
experimental locations. In Mashhad, the dominant weeds were Fumaria parviflora
L., and Rapistrum rugosum (L.) All; in Ahwaz, the dominant weeds were Malva
sylvestris L., Anagalis arvensis L., Scorpiurus muricatus L., and Ranuculus
arvensis L; in Kermanshah, Centaurea depressa M.B. and Galium tricurnatum
L. were prevalent; and in Gonbad, Stellaria media (L.) Vill., F vailantii and
Polygonum aviculare L., were dominant. Across the experimental locations, the
efficacy of Florasulam at an application rate of 95 grams per hectare ranged from
good (70-85% for Kermanshah) to excellent (over 85% for Mashhad, Ahwaz and
Gonbad) in controlling the most broadleaf weed. However, Fumaria parviflora L.
and Acroptilon repense L. were controlled at less than 75% and were considered as
difficult-to-control weeds. These findings align with previous studies (Minbashi et
al. 2022). Wheat grain yield showed significant differences between weed infested
and weed-free check in the most locations except of Mashhad (41%, 23% and 23%
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for Ahwaz, Kermanshah and Gonbad, respectively). Bentazon + Dichloprop-p
(96.76% of weed free check) was the most efficient treatment on average across
all locations except Mashhad. Also flurasulam (95-105 g ha!) achieved 91% of the
weed-free check. The differences in wheat yields in weed-free plots across different
locations were attributed to the yield potential of cultivars and the agronomic and
climatic conditions governing in each region (Hadizadeh ef al., 2017). None of the
herbicides caused visible injury symptoms on wheat.
Conclusion
Based on these experiments, we found that Florasulam (95-105 g ha'), a new
broadleaved herbicide, showed good to excellent weed control efficiency (over
85%) across all experimental locations. It is recommended for use in wheat fields.
Due to environmental concern, it should be applied at lower doses for weeds that
are non difficult to control. Bromoxynil + MCPA and Bentazone+Dicloprop were
identified as the next most efficient herbicides. Conversely, tribenuron-methyl was
the least effectiv herbicide overall. F. parviflora and A. repens, the most hard-to-
control weeds, were not managed by the most herbicides. Another difficult-to-
control weed species was Malva sylvestris.
Keywords: Density, Difficult-to-control, Dry weight, Visible damage, Yield
References
Hadizadeh, M.H., Abbaspoor, M., Karaminejad, M., and Fereidoonpoor, M.
017. Investigating on sensitivity of wheat cultivars to Total® WG 80%
(Metsulfuron methyl+Sulfosulfuron) in different regions of Iran. Appllied
Filed Crops Research, 29(4):49-63. (In Persian with English Summery).
Minbashi Moeini, M., Hadizadeh, M.H., Karaminejad, M.R., Sabet-Zanganeh, H.,
Jamali, M., and Haghighi, A.A. 2022. Efficacy of fluroxypyr compared with
common broadleaf herbicides in the wheat fields. Journal of Iranian Plant
Protection Research, 36(3), 367-384 (In Persian with English Summery),
DOI: 10.22067/JPP.2022.74981.1074
Nourbakhsh. S. 2022. List of important pests, diseases and weeds of major
agricultural products, chemicals and recommended ways for their control.
Plant Protection organization, Ministry of Jihad-e Agriculture, 224 Pp. [In

Persian].

12



