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Background and objectives: Weeds are one of the most significant
limiting factors for the production of crop plants. Weeds primarily
cause damage and reduce crop yield through competition. Weed
damage in wheat fields has been reported to range from 25% to 30% in
Iran. The herbicide application is the most important method for weed
control of wheat until now. Also, the application of pre-mixed
herbicides is one of the strategies to broaden weed control spectrum.
This experiment was conducted to evaluate the efficiency of the pre-
mixed herbicide Florasulam+ MCPA in controlling broadleaf weeds in
wheat.

Materials and methods: This experiment was conducted in a
randomized complete block design with 14 treatments and 4
replications at the Hasanabad Agricultural Research Station of Darab
(Fars) during 2022-2023. Experimental treatments included the
application of Florasulam+ MCPA (42% WP) herbicide at dose rates
of 300, 400, 500, 600, 700, 800 g ha™, Florasulam (Florex® 10% WP)
atarate of 85 g ha”, 2,4-D+ MCPA (U46 Combi Fluid® 67.5% SL) at
arateof 2 L ha™, Bromoxynil+ 2, 4-D (Buctril Universal® 56% EC) at
arate of 1.5 L ha™, Bromoxynil+ MCPA (Bromicid MA® 40% EC) at
a rate of 1.5 L ha®, Bentazone+ Dichlorprop (Basagran DP® 56.6%
SL) atarateof 2 L ha™, Prosulfocarb (Boxer® 80% EC) at a rate of 4 L
ha®, Pendimethalin (Fist Super® 45.6% CS) 4 L ha™, control (weed
free). Each plot was divided into two subplots. One subplot was
sprayed (treatment) and subplot was unsprayed (weedy check). The
herbicides pendimethalin and prosulfocarb were applied as pre-
emergence treatments, and other herbicide treatments were applied at
the tillering stage of wheat (Zadok’s Stage 25), according to the 3to 5
leaf stage of the weeds. The plot had dimensions of 10 x 2 m with a
plant density of 400 plants m? and 8 planting rows. The spraying was
done using a fixed-pressure back sprayer equipped with a fan spray
nozzle (8002) at a pressure of 2 bar and spray volume of 300 L ha™.
The measured traits included determining density, dry weight, the
percentage of control of weed species, and grain yield and yield
components. The data were checked for normality and analyzed using
SAS 9.3 software through analysis of variance. The means were
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separated using the LSD test at the 5% level of significance.

Results: The results showed that herbicides that were applied
significantly decreased weed density and dry weight of Melilotus
officinalis, Carthamus oxyacanthus, Sonchus oleraceus, Hirschfeldia
incana, Centaurea iberica, as well as a significant increase in grain per
spike, the number of spikes per m?, 1000 grains weight and grain yield.
Also, weed control efficiency improved with an increase in the
application rate of Florasulam+ MCPA herbicide. The best application
rate for the Florasulam+ MCPA herbicide was 800 g ha™. This
treatment decreased the weed biomass of M. officinalis, C.
oxyacanthus, S. oleraceus, H. incana, C. iberica 91, 95, 92, 100 and
95%, respectively, and increased the grain yield (7.29-ton ha™) by
29%.

Conclusion: Based on the results of this experiment, the herbicide
efficacy of the pre-mix herbicide florasulam+ MCPA in controlling
weeds such as M. officinalis, C. oxyacanthus, S. oleraceus, H. incana
and C. iberica was significantly higher than the application of
florasulam alone. Furthermore, the efficiency of this herbicide in
controlling the mentioned weeds was significantly higher than
compared to the soil-applied herbicides pendimethalin and
prosulfocarb. Additionally, the efficacy of this herbicide in weeds
control was higher compared to the post-emergence herbicides in the
experiment. Therefore, considering the broad spectrum of weed control
and the increase in grain yield, the application of florasulam+ MCPA
herbicide is recommended as a suitable herbicide for controlling
broadleaf weeds in wheat fields.
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Table 3. The Relative abundance of the dominant weeds in the experimental wheat field

fl.&fb L;..u)lﬁrb o (M)J)W&Ub_e
Scientific name Persian name Family Relative abundance (%)
R S
Sonchus oleraceus L. s . T 16.45
Common sow thistle Asteraceae
Melilotus officinalis (L.) Lam. 0T e ’Q 34.50
Yellow Melilot Leguminosae
oy S S
Carthamus oxyacanthus M. B. o S < 13.88
Wild Safflower Asteraceae
Hirschfeldia incana (L.) Lagr. -Foss. e y’_' 18.0
Short pod mustard Brassicaceae
L8 K Ly
Centaurea iberica Trevir. ex Spreng . e . < 14.77
Iberian Star Thistle Asteraceae

Soadle S5 (mpr fo 3 0 5) it 055 5 (mm o 02 65 31000) (15 oladd 1 (Sle o :80L) (il 8 =8 st
Table 4. Analysis of variance (Mean Squares) of the effect treatments on density (numbers of plants m?) and dry
weight (g m™) of weed species
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ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, Source of variation (S. of V), Replication (Rep),
Treatment (Tre), Density (Den), Weight (Wei)
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Table 5. Analysis of variance (Mean Squares) of the effect treatments on density and dry weight reduction percentage
of weed species
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slast

36 58 55 121 74 83 83 116 86 95 71 80 89.
Error
e
Ry 9.9 9 1376  10.12 1123 1102 1249 1044 1242 104 1129 1121
CV %

Dl b Oy me Ao y3 ) 0 A )3 5 5 NS ek
ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, Source of variation (S. of V), Replication (Rep),
Treatment (Tre), Density (Den), Weight (Wei)
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Table 6. The effect of herbicide treatments on density and reduction percentage of weed species

LT R9Y S S s F sade
S M. officinalis C. oxyacanthus S. oleraceus H.incana C. iberica Total weed
Treatment S s & Us  Us & ds 0 S5 Us S
Den. Rp. Den. Rp. Den. Rp. Den. Rp. Den. Rp. Den. Rp.(%)
(m) (%) (m) (%) (m) (%) (m) (%) (m) (%) (m) P
M T LI 3®  s5' 325" 6 35° 61" 35" 55" 22 59
FL-MC 300
Broseglof g gga gobd e gk gkt po gyl pod  gge  qqd gg0e
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St gl get ggac goe gphe g0 g qopk gobe  pdf  ggal  qgk  ggbe
FL-MC- 500
Vel ages ggee 190 g 1o ggi  gp% g 1M goE  gd g
FL-MC-600
Viiseglo o opn gs® o5 gzt 19 g7 op5f g7¢ 750 91?5 89
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bt 35% g0  15% g™  15%  g5' 07" g3®  17% g0 108 gy
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R 3% ge® g7t 91® 19 g7 g 100° 07" 91® 6N 88
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SPF e 5¢ 76 1 85  17%  g3* 129  g9™ 14 86  11¥ 812
Br-2, 4
o e 4% 78% 1 0% 12"  ge® 1% 9174 17°9 g 8259 84%°
Br-MC
;"B@ 45% 7747 1" 90® 12" ge** 129 g7 12¢%  gq* oW 83
e-DI
I 5% 76% 275  63% 229  73% 25°¢ 77® 259 a7 15¢ 68%
Prosu
. 59 7 25" ee%  27® 678" 325" m* 3™ ef  18° 66
Pend
JJ:SQ}_,\,! a _ 75a _ ga ga ~ 8a - 533 -

Weedy (Mean)

(LSD P £0.05) wib o sls e Dt WL S ke G & Pl b les 8 4 by e L Sls Ot a5

(3058 5+ JiamS 303 2058 5032 (g #5353 5D s ol =555 N 3l J6) 1 518 (@Y sl it Ty ) (o 515

(s dy) sy (S5 s ) sy (L3 slSes +05560) 5350 (T g ompl + JimS 05 2) (oo phps 2
In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05)
Florasulam +MCPA (FL-MC), Florasulam (Flora), 2,4-D+ MCPA (2,4-MC), Bromoxynil+ 2, 4-D (Br-2, 4),
Bromoxynil+MCPA (Br-MC), Bentazone+ Dichlorprop (Be-Di), Prosulfocarb (Prosu), Pendimethalin (Pend)

Density (Den..), Reduction percentage (R.p.)

Archive of SID.ir



Archive of SID.ir

OS0n o Sginn wal il | oY gl yold +1 ool bglivo i S ile 1

Sl OlEs s e GVl anslis 5550 sla iSile
53 oS A Yl b+ gl S Cile SIS
e (SIS e S i 055 Jrals s (s
o g aglacide faame 5 Ll sds 2 (SES
Loabe b gy 5 oS sl sm s 0 slaisile
A3 bl 0,8 SO s s gl iScile
035 S s Y sl ks +I&w¢\ S aomen
(S35 P S g e eSS S
s ol pre 55 bty 5 o ) s
oS Av) oN oy sla T gy el S ile ¢ geme s
Sl s alS 5o sled o S gl (S s
K3 Sl s (Vo) s S0e glas S
bylse o AScale s ils as sl LG 50
oY sy s 2009 58] g sy + OIS 500
«o3Sds = sbaa S i O s oSl (SulS)
Veronica) ! ... (Centaurea pallescens) .15 S
(8) sl 2als gllas b |, KIS 5 (persica
FOLS sy alLS Bl A 308 s
Sraglacide d xS s (Ol ST Y gl ks
Capsella bursa-pastoris ) i iS 4..S Fhss
o3LSds = (OA) Gilis (SeaS (L) Medik.
s (Veronica  persica) <l oS 1S
V) W 8 S dops Ve BAT i 5SS
Tl #dimS sasp Lo i sl S dls
I8 52 (V) oS o+l oy sl ((0)
S eS8 LS iy SIS 5 aglacile
sobigala s 8 ke 5 i da 2
sla iScile LLLS Ws S Ll (1) Ol
53 (Qlwssisy JrS5) 3058 o5 + oS 505 0
Descuriania ) il 5l . iS glaas$ J, =8
o3 (Fumaria vailantii) . , 5L «(sophia
«(Veronica persica) ! ;. ((Rapistrum rugosum)

«$,G «(Centaurea depressa) ngg Ehses

Y4

Ao ) Yyl it Ty el S Cile LIS
i SO 5 iy J S 55 (S 30 S
el gla S Scile b oy o 2t 5 SGS
(533 55+ JeeS 3o sl 55 55
TP SUNEISTYY PR PPt P RCTIPR L SR NP
O e sy 5 S sl s b s 3 U
Tomtpl iSeide SLLS il ls s
A S oS S TS s Yl i
Tl S 5052 ¢V gl sl8 (sl SiS il
Ol ols me 5 by 5 Ol 58 5s
A ) Yl o T gy el 2SCile ¢ gamma 3 5l
Glas S S 0 e op Fosllas O 5 p 8
(L Jsd) 350555
sl 5 LS 1) glacide i 055
St O35 s mins Sl oo L iSeile
Sist Oy Sl S Las e glaas S
wlia lajiScdle o muly 5o ile 5 aglacile
g ) ESide 3 08 Sl 2153 L o s
ssba s pglecis sbad 8 S O3y pY gl b
SiScide GbLS iy ool JalS s e
B S O RS R I PWIPPE +I&w¢\
+Yu_,w_“¢\ 3,08 LasS gysbas s ol
laa S St 035 OSs s p SA ) oVl )50
IS, (S ek iy OIS s
A0 Q) i s aslacile ¢aame 5 puS IS
Sblze dalld o Cod Lo ;340 540 N ve QY
PSile ollS s Ol s (romen s [LalS
S 3 (LSa 53 p S A ) (Y sl s34 T o gl
oS Ve sVer alie b Sie glak S e 035
2 3 (g 331 s e D] Sa s
GLsSa 53 S Av ) oY g5l 41 gy el S ile
SlapSile o 3 jami p S 035 alS o

,J_t_wt_z¢v)_w\,,b)1v_w_w¢\+@-)j_e (s

Archive of SID.ir



Archive of SID.ir

V€Y & a,h».i} Ak 8,9 c‘;ﬂ)} QL%L; Jg)gj

oSy bl A s s S J i Sl do 3 A0 o s 3 5 S
AV il O 58 5550 5 (V) 05558 50l 5 PRI +O5 Ldiae (V4) OSen 5 3L
Saslacide Wb i, i Soyse 4 (YY) s a5l el sl (s 0l S1iL)

S RS Aoy AV B e 4 S—==. «(Lepyrodiclis  holosteoides)

s llas 5 sba f“lf s (Polygonum convolvulus)

SAacladile glaa S LalS doys 5 S U3y ASile slasled IV Jsds
Table 7. The effect of herbicide treatments on dry weight and reduction percentage of weed species

25 ey S S S ¢S s 8
M. officinali C. oxyacanthus S. oleraceus H. incana C. iberica Total weed
b S3%) I S3%) I S3%) I S3%) I S3%) I S3%) I
Treatment Wei. (Ao 3) Wei. (Az,3) Wei. (4z2) Wei. (4s3) Wei. (4z2) Wei. (4a2)
(gz)m Rp. (gz)m Rp. (gz)m Rp. (gz)m Rp. (gz)m Rp. (gz)m Rp.
(%) (%) (%) (%) (%) (%)
Yoo FPE
o o 338 72¢  s51° 66 38° 60° 80°  69° 96" 557 321°  66°
FL-MC - 300
form ol sl
st g 4@ 3@ goee g% 792 499 g4 g5®  7g® 3% go
FL-MC - 400
- (IFE
N 20% g3 gt gobe 3% g3® 400 g7™  e1% g0 2079 g2
FL-MC - 500
. 1.y ols X }
T ot 18%9  g5®  22°9  gr® 12" gg*® 13" 95®  42™  ge* 1149  g9*
FL-MC -600
. (T } - - ] ;
Vi ot 139 89® 10"  93® 06! 90® 07 97?22k g2® 58" 93®
FL-MC - 700
. (E . . )
A elost 10" 91* 078" 95* 0541 92? 0j 100*  15% 95% 405 952
FL-MC -800
.
o 189  g5®  27%  ga® 16 g7 28 93® 509 g 156% g6
Flora.
| =y 4545 . " . . .
o £ 15 ge® 149 g2 0e9"  90® ol 100 23%  g1* 742" g2
2,4-MC
SRS 269 79% 19" go* 189  g5* 279 g1* 5% g1t 167°  g5%¢
Br-2, 4
(I N .
o (T 2.4 g3 179 o0* 08"  g9* 239 g2 30M  go* 107 90
Br-MC
ST 23% g1t 11" 93 09"  g9*  30f 90* 35"  g9® 1220  gg*
Be-Di
T 269 79M  g1° 76 30 7603 57¢ 8% 759 7394° 253  77*
Prosu
s 26 79" 39° 79® 32° 70® 69°¢ 7% 83k 60" 300° 7%
Pend
A o 1225° - 175° - 108 - 293a - 288 - 106° -
Weedy(Mean)

ALSD P <0.05) il o sla sms Gl BB S i G G Bl b slad o 4 bgs e sla o Kils 05 50

b pam (S st oS g0 )85 p s 1 (g ompl #6535 58 55 oo pl =585 Vil s 318) 15518 (o sl it T pl) oo gl 5l
(limsty) (sbiy (1S 5 s ) g (32 53 +053) (53 5 0 (T g + JionS 305 2)

In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05),
Florasulam +MCPA (FL-MC), Florasulam (Flora), 2,4-D+ MCPA (2,4-MC), Bromoxynil+ 2, 4-D (Br-2, 4),

Bromoxynil+MCPA (Br-MC), Bentazone+ Dichlorprop (Be-Di), Prosulfocarb (Prosu), Pendimethalin (Pend),
Reduction percentage (R.p.), Weight (Wei),
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Table 8. Descriptive assessment of herbicide efficiency for weed control population

Sl 23 ey S S S ¢S sade 8
Treatment M. officinalis  C. oxyacanthus S. oleraceus H. incana C. iberica Total wee
Yol
o ok +++ ++ ++ ++ ++ ++
FL-MC - 300
Ervm e ol 5l
o ok +++ +++ +++ +++ +++ +++
FL-MC - 400
O v sl 4l
o ok +++ +++ +++ +H++ +++ +++
FL-MC - 500
T ply sl
o st +++ +H++ +H++ +H++ +H++ +H++
FL-MC -600
Voro ol sl
o ok ++++ +H++ +H++ +H++ +H++ +H++
FL-MC - 700
Avom ol 5l
o st ++++ +H++ +H++ +H++ +H++ +H++
FL-MC -800
Lk
+++ +++ +H++ +H++ +++ +++
Flora.
s
o 75 ++++ +H++ +H++ +H++ +H++ +H++
2,4-MC
PR +++ +H++ +++ +H++ +++ +++
Br-2,4
o=t
+++ +H++ +H++ +H++ +H++ +H++
Br-MC
S35
; +++ +H++ +H++ +H++ +H++ +H++
Be-Di
e +++ +++ +++ +++ +++ +++
Prosu
Sy
; +++ +++ +++ +++ ++ +++
Pend

(Ao )5 00 BT) Cams (4 (do )3 Ve B00) Lo g (4 (Ao ;3 AO B V) oot « (it Ao 3 A0 51 2) Jle 15 aslacile J 28 s s

—pm (T g el 53555 (5 o ol =533 55 (&N iy 318) 15 513 (@Y sl sl Ty ) ol s B (Ao ™o Sl 1 208) 28 05
(s i) sy (S s o5 ) gonsy (i A3 +055) 3= 5 Ty el + S 5252 oo phps e (S5 33 55+ JonS 30520558 5
Percentage of weed control: Excellent (more than 85%, ++++), Good (70-85%, +++), moderate (50-70%, ++), weak

(30-50% , +), without control (less than 30% , Florasulam +MCPA (FL-MC), Florasulam (Flora), 2,4-D+ MCPA
(2,4-MC), Bromoxynil+ 2, 4-D (Br-2, 4), Bromoxynil+MCPA (Br-MC), Bentazone+ Dichlorprop (Be-Di),

Prosulfocarb (Prosu), Pendimethalin (Pend)
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Table 9. The effect of herbicide treatments on some wheat traits in comparison with weedy check treatment
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weiaht grain No. spikes grains yield ield
9 weight spike 4
Rep-,1,$ 3 29™ 077™  23062™ 579™ 106™ 1.14™ 0.00™ 3.01™
Tre -l 13 40197 2825 11970  18263" 38247 71467 377 21537
Error -l 39 16.78 1.9 1664 2095 18.66 12.77 0.63 9.06
G JUVCS U
TS 1014 1538 10.22 19.05 1452 1784 1291 1434
CV %

e Ol pae Aoy ) O c]@.ﬂ 05 o 5 NS e

ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, Replication (Rep), Treatment (Tre),
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Table 10. The effect of herbicide treatments on 1000 grain—weigh, grains per spike, number spikes and grain yield
and change percentage in compared to control

alies Sl Ao s als Sl als a0 als > Shes
Treatment ;L. No. spikes No. grains spike 1009 grain-weight Grain yield
& Aoy sl Aoy 5 Aoy A s 5 Aoy
m* % no. % g % ton/ha %
" oo 315" 136" 25¢ 11.03¢ 3565° 500 4229 907
FL-MC - 300
Ermamglosl g 249  275%  1705%  3808% 6759 56% 14117
FL-MC - 400
o sk 365 ¢f 19647  2775%  1806°¢  38.23°° 754 5.76°f 17.09¢
FL-MC - 500
Voot ggpce 19560 ggbe g05p%¢  3868%  gA2%9  588%T 1913
FL-MC -600
Vitaeglo o gpd gp0gec g5 2B7%  4343%  1164% 7120 2835%
FL-MC - 700
Areo e plosk 460% 33.00% P> 24.86° 45082 1256% 7.20% 2912%
FL-MC -800
b 405° 2287 285b°  2131%  3083"° 93¢ 62"  2235%
Flora.
s 436%° 2756 31* 2264% 4261%¢ 111" 6.56 & 2577%
2,4-MC
)g*“;f Zf- 428%° 2576%F  3075*  21.71%  4223% 1054% 6.31°¢ 25284
r-2,
oo 445® 29.16%¢ 335%¢ 24.2° 416% 1021 6.85%¢ 27.18%¢
Br-MC
é"g? 425%° 24.78°F 2952 2159 401°¢ 9.56% 6.28"¢ 24.23%
e-DI
i 330 15859 27% 14.87°% 37.93° 581" 5.2°9 12,02"
Prosu
& 325" 145" 265% 13.94°% 36.35% 539! 485" 10.17"
Pend
o7 475° 35052 352 25142 46° 132° 7.65° 30052
Hand-weeded
LSD 5% 58.35 6.55 6.18 5.12 5.86 2 114 431

(LSD P <0.05) .ab o ls pme Ml L S jzie 6 G il b 5l o 40 by e 5ol 02 5o 52

o phpan (3 st JeenS 505 )58 50 (g ompl #5358 ) o ol =558 55 (e 5y $18) 1558 (T g el +6Y 5l 518) o ol 50
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In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05)
Florasulam +MCPA (FL-MC), Florasulam (Flora), 2,4-D+ MCPA (2,4-MC), Bromoxynil+ 2, 4-D (Br-2, 4),
Bromoxynil+MCPA (Br-MC), Bentazone+ Dichlorprop (Be-Di), Prosulfocarb (Prosu), Pendimethalin (Pend)
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Figure 1. The relationship between wheat seed yield and weed dry weight
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Table 11. Correlation coefficient between dry weight of weed species with yield and grain yield components

GY- s Shs 1
NS — o sl ~ 0.58™ 1
NG -&ls slaw 0.53™ 0.56™ 1
1000G -«ls Ji5a- 0.54™ 0.46™ 0.45™ 1
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Cl-pus 8 -0.79™ 0.77" -0.6™ -0.52" 0.99”
HI -ds 0.777 -0.78™ -0.56™ -0.53" 0.98™
CO LK -0.8" -0.78™ -0.59"™ -0.54" 0.96™
MO i -0.617 -0.51" -0.46™ -0.36" 0.78"
SOy -0.79™ -0.76™ -0.55™ -0.57 0.98™
GY NS NG 1000G TW
> Sles i sluss als sl als ,lpa S e g pars
AEL e v/ ge/00 CEM 53l e KoL as ok

*, ** significant at 0.05, 0.01

s Jpn 035 4S0) S (TW) 5 ails s (CO) iy 5,15 (MO 5500 (HD) iy Js = (CD) oS S
(GY) «ls 5 s «NS) & i slaws (NG) alew s s slaws (1000G)

SO (Sonchus oleraceus), MO (Melilotus officinalis), CO (Carthamus oxyacanthus), HI (Hirschfeldia incana), ClI
(Centaurea iberica) TW (Total Weed), 1000G (1000 Grains Weigh), NG (No. Grains/Spike), NS (No. Spikes /m2),

GY (Grain Yleld)
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