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Background and objectives: Weeds are one of the most significant
biological limiting factors crop production worldwide. In Iran, weed damage
in wheat fields has been reported to range from 25% to 30%. Herbicide
application is the primary method for weed control in cereals. However, the
decline in crop rotation and indiscriminate use of herbicide have led to the
spread of difficult -to-control species, such as Lolium rigidum L. in
agricultural fields. Also, the application of pre-mixed herbicides is one of
the most common methods to enhance the efficiency of herbicides and to
broaden weed control spectrum. This experiment was conducted to evaluate
the efficacy of the pre-mixed herbicide fenoxaprop-p-ethyl+ metribuzin
(FenoMetri) for controlling weeds in wheat of different regions.

Materials and methods: This experiment was conducted in a randomized
complete block design with 10 treatments and four replications in four
regions of Karaj, Shahrekord, Kermanshah and Darab during 2021-2022

growing season. The experimental treatments included the application of
bromoxynil+ MCPA (Bromicid MA® EC 40%)+ clodinafop-propargyl
(Topik®, EC 80%) at a rate of 1.5+1 L ha™, tribenuron-methyl (Granestar®,
DF 75%)+ topik® at a rate of 20 g + 1 L ha™, bromoxynil+ MCPA
(bromicide MA®) + fenoxaprop-p-ethyl+ mefenpyr -diethyl (Puma-super®,
EW 7.5 %) at a rate of 1.5 + 1 L ha™, iodosulfuron methyl sodium +
mesosulfuron methyl+ mefenpyr diethyl (Atlantis®, OD 12%) at a rate of 1.5
L ha™, diflufenican + iodosulfuron-methyl-sodium+ mesosulfuron-methyl
+mefenpyr-diethyl (Othello®, OD 6%) at a rate of 1.6 L ha™, metribuzin
(Sencor®, WP 70%) at a rate of 800 g ha™*, fenoxaprop-p-ethyl + metribuzin
(FenoMetri, 21.37% EC) at dose rates of 0.8, 1 and 1.2 L ha™ and control
(weed free). Each plot was divided into two subplots. One subplot was
sprayed (treatment) and subplot was unsprayed (weedy check). Sencor® was
applied during two stages of early post-emergence of wheat (1 to 3 leaves or
Zadok’s 11 to 13) and at the wheat tillering stage (Zadok’s 25) in at a rate of
400+ 400 g ha™. Other herbicide treatments were applied the at the wheat
tillering stage (Zadok’s 25), according to the 3 to 5 leaf stage of the weeds.
The plot had dimensions of 8 x 2 m? with a plant density of 400 plants m™

and 8 planting rows. Spraying was done using a fixed-pressure back sprayer
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of Matabi equipped with a fan spray nozzle (8002) at a pressure of 200 kPa
and spray volume of 300 L ha™. Measured traits included the determination
of the percentage decrease of density, dry weight of weed species, grain
yield and percentage of yield changes. The data were checked for normality
and analyzed using SAS 9.3 software through analysis of variance.

Results: The results revealed a diverse spectrum of weeds (12 species)
across the experimental locations. Avena sterilis subsp. ludoviciana (Durieu)
Nyman was dominant in three tested locations Karaj, Kermanshah and
Shahrekord. Convolvulus arvensis was in two locations Darab and
Kermanshah, while Descurainia sophia was found in two locations Karaj
and Shahrekord, Lolium rigidum was present in Darab and Karaj. Other
dominant weed species were Centaurea depressa M. Bieb. and Secale
cereale L. were present dominantly in Shahrekord. Galium aparine L. and
Lamium amplexicaule L. were present dominantly in Kermanshah.
Carthamus oxyacantha M. Bieb. and Melilotus officinalis (L.) Pall. were
present dominantly in Darab. Fumaria officinalis L. and Sonchus oleraceus
L. were present in Karaj. The results showed that herbicides were applied
significantly reduced weed density and dry weight, as well as a significant
increase in grain yield. Moreover, weed control efficiency improved with an
increase in the application rate of FenoMetri herbicide. FenoMetri herbicide
at a rate of 1.2 L ha™ decreased the weed density of F. officinalis and S.
oleraceus by 92%, and A. ludoviciana, C. oxyacantha and M. officinalis by
45- 55%. Reductions of 35-45% were observed for C. arvensis, D. sophia,
L. rigidum, and L. amplexicaule, while C. depressa, G. aparine, and S.
cereale showed reductions of less than 20%. Additionally, grain yield
increased by 5 to 10 % in different regions. The most effective treatment for
controlling L. rigidum (75 to 80%) was achieved with the application of the
herbicide Sencor®. Overall, species S. cereale, L. rigidum, C. depressa, and
C. arvensis were more difficult to control compared to other species,
respectively. Othello® herbicide exhibited better efficacy than other
herbicides in all four regions, and increased grain yield by 14 to 19%.

Conclusion: Based on the experiment results in four locations, the herbicide
efficacy of the pre-mix FenoMetri in controlling weed species was
significantly lower than compared to commonly used herbicides, except for
F. officinalis and S. oleraceus. Therefore, the FenoMetri herbicide is not
recommended at the dosage rates used due to its limited spectrum of weed
control and the lack of optimal efficiency in controlling most of the tested
species.
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Table 2. Commercial names, active ingredient and application rates of herbicides used in the experiment
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Table 4. Relative frequency and mean of weed density in the experimental wheat field

e wbb et : 5 s slidle S 35 e
- Persian . . Kermans ~ Shahreko
Scientific name name Family Karaj Darab hah d
Avenasterilis subsp. ludoviciana <™ <Yz 15.1 352
(Durieu) Nyman dins Poaceae () - (33 47D
Centaurea depressa M. Bieb, PS5 K Asteraceae - - - 22.3(7)
. Convolvulac 116 199
S - -
Convolvulus arvensis L. e (13) (75)
Carthamus oxyacantha M. Bigb. ‘> K)S Asteraceae - 9.8(11) - -
Descurainia sophia (L.) Webb ex el : 20.7 i
Prantl Jsene S Brassicaceae 65) 18.9 (6)
Fumaria officinalis L. opls Papaveraceae 24 (7.7) - - -
. . A . 26.8
. i i
Galium aparine L. thés Rubiaceae (10)
L . 26.5 571
Lolium rigidum Gaudin g Poaceae 84) (64) - -
Lamium amplexicaule L. Sy 2 Labiatae - - (153 91) -
. - SSats 21.4
Melilotus officinalis (L.) Pall. Fabaceae - - -
(i) (24)
Sonchus oleraceus L. oS e Asteraceae (143 47) - - -
Secale cereale L. Sl Poaceae - - - 24.1(8)

Al (e ) 3 aglacile (S1 5 S0le sduns LIS 51 s slael®
The numbers in parentheses indicate the mean of weed density (no. m?)
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Table 5. Analysis of variance (Mean Squares) the effect of herbicide treatments on the percentage
decrease of density and dry weed in Karaj

i o ol S sl

et e 2 Sonchus Fumaria Descurainia s V» e
Source of & oleraceus officinalis sophia Avena ludoviciana  Lolium rigidum Total weed
variation ——df 95w S ws S o @SB o @S o S o
Replication 3
( ~lfﬁ) 206™ 415™ 51n'56 5 1493® 79.04™ 93.34™ 11931™ 177™ 65551 A 68" 251™ 3845
Treatment 8 - . - . - - - - - - - -
() 1510 1171 2251 6293 3102 3177 4473 4445° 3809 4226° 1099 830

Error (L) 24 14884 3773 4851 2092 14189 12635 29871 14327 11116 8963 3337 4391

CV%(aws ) 200 296 769 472 175 1502 226 197 221 117 8.4 8.74

d'.x.»ﬁév\:@.».uﬁ\‘och.w>;,.;j‘n3‘ """ T3
ns, *, ** non-significant, significant at 0.05 and 0.01

>§ﬁi;>)ﬁéb~.ﬂ;&iﬁ-&j;3‘.§\j Ol Aoy iScile glasles S (Sl e Sole) aslsls 42 1 Jsder

Table 6. Analysis of variance (Mean Squares) the effect of herbicide treatments on the percentage
decrease of density and dry weed in Shahrekord

e s pAS S Sl Sl o ey Y g .
e _ Centaurea Descurainia Secale cereale Avena Total weed

Sourceof ! depressa sophia ludoviciana

variation df S Ois oS3 RIY oS NIY S5 NJY oSy 055

Replication - - . N
b o 3 40™ 365« 204™ 835 118® 11 115® 100 10" 111
(%)

Treatment - - - - " o - - - -

Rk 8 1910 1608 2718 2499 2782 989" 358 4113 1887 1396

(o)

Error (L) 24 6984 59.19 9050 7711 4336 1478 5874 2966 2058  11.77
CV% (o is) 278 231 19.7 176 309 297 168 127 12.4 9.8

L;.u:j:& A_)‘JL;.M MJ)\ 0 c]a.ﬂjé v NS ks ok

ns, *, ** non-significant, significant at 0.05 and 0.01

yog
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Table 7. Analysis of variance (Mean Squares) the effect of herbicide treatments on the percentage
decrease of density and dry weed in Kermanshah

s Y g . Sy 5 Sy o .
w2 s ) S £ gz
ks s 3 Avena . . Lamium Convolvulus
- s3] ludovici Galiumaparine lexicaul . Total weed
Source of variation udoviciana amplexicaule arvensis

df s o S o

e R R - R

Replication (/153 3 85"™ 6™ 24™ 190"
Treatment (Jl.s) 8 106~ 42247 62127 5174”7
Error (L) 24 4278 28072 17.99 5024

26™ 979" 37™ 38 7™ 108"
33927 25177 20477 1654 3806  3440"
40 5924 59317 5456 946 12.74

CV % (et s 1) 157 125 132 206

12.6 15.4 232 2236 668 7.78

ns, *, ** non-significant, significant at 0.05 and 0.01

e Ol pme Ao ) 0 cla.ﬂﬁ s 5 NS ek Gk

;_,«bl;ﬁ)ﬁéu_il;&i;'-oj;)rﬂj als Ay paScdle lajles (ol Lﬁf;l._.a)u;lwl)qyu" A Jsd=

Table 8. Analysis of variance (Mean Squares) the effect of herbicide treatments on the percentage
decrease of density and dry weed in Darab

L LA a0 &v’i &)g Jjj@)i V» )ﬁ;ﬁl& C)w

Gl = Convolvulus Carthamus Melilotus Lolium r| idum Total
Sourceof st arvensis oxyacanthus officinalis g weed
vanaton - df gy o s om0 ow @S o S o
Replication
( ‘2) 3 42" 4™ 91™ 13"® 45™ 17 6" 18" 22 066™
Treatment - - - i i o " . - -
) 8 1491 1899 920 1208 1392 1269 1096 1067 1278 1406

Error (=) 24 4647 5155 9148 100 8181 7873 4897 4145 5560 7566

CV%
(e )

1102 1156 1404 1448 1395 1468 1783 1522 1339 14.89

ns, *, ** non-significant, significant at 0.05 and 0.01
saglacile (S5 el S s 1) WYl
S sy s OV o Seld (S o
At 5 an saglacile ¢ e 5 a2
ol Lol et O35 5 do3 Ve 5 TA OF A AY
Bl JalS s Ve 5 A AY AF A4 At LS S
SScide LS 48 el of S0 = o
BV 5 St o eld S s (s ey
o=l DS Ll s o dlan Sl w2
sl s ISy e J RS s Scils
(v~\o>g\,m,®@u.(\~ 54 Jod>) A

Yoo
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STy e 3ls alS (gl e 5 ba
pelde 560 S sl pscile 4 58 slacile
el b s bt 6 e s S ile 5,18 Calosa
Sresd fScide 58 Sislie (LI L o
=8 s (i et ol anleS 59)
ssban oS jaglacils S 05 5 0S5



Ol)Sed g (Egion mud il [y 5936 500 + 2 gyl g (WS Cile duuny Lo

Tl i s sae sk 4 e Seld (rmen
Yy 3yl J S Tel dslog 4 s aless 5
S i Gl e s sk A 0 ) il s
L Ll o8 J 8 )5S 5 Tol dmlog 43 gl
ﬁ\@.bﬁa);&);&shﬂpéu)kgﬂu
;mmdjzﬁﬁuishﬂpd\&\)guﬁj
mlw ol Scha s s e b a4 ) s

NOERFR J;J:_-):ﬁ:ﬂ)lSﬁdLaJtSh&.lp

slras S J,m8 5 psdlae LS s e
o eld 5 3 Jam g (S5 e saeke (A S
23 WY) (G ress ASCide LTS .(4) 50
L aslie 5o Silasl soaglacile J 28 s (s
oy sl S 3, s S ile L
35 I V) s AScile LIS S g5k
o S (SIS RS A Bl (e

s imlasl gl iScile Lo 5l ziy (g)ls me

(25) Mald ansd 0 o 5 aslacile lawi S oS1 5 talS do s b iSile 5,008 slasles 1 o Sle alin & Ui

Table 9. Mean comparison of the effect herbicide application treatments on the percentage decrease of
weed species density compared to half of the control (Karaj)

‘ G e S el °ﬁ“u- &R ./““‘“Sl" Wl Y V"’" Jij;
Sles Dose Sonchus Fumaria Descurain Avena Lolium Total
Treatment X oleraceus  officinalis  iasophia ludoviciana  rigidum
(g-li/he) o o o o o W(‘j‘jd
FenMet (s = 5) 0.8 50 © 80.75 ¢ 8.25 ¢ 54.25 ¢ 8.25°¢ 40.29°
FenMet (s 2 5) 1 75° 87.25°  47.25° 8250*  26.75¢  67.03¢
FenMet (s = 5) 1.2 94.50 2 92 ® 5350¢ 88.75®  38.25¢  70.08“
Top+ Bro b b
(b +imtes) 1+1.5 50 ¢ 100® 75 100® 62.50°  77.50°%
Top+ Gra b b b-d
(St + s 9) 1420 50 ¢ 8750  78.25 100® 55.50¢  74.50
Pum+Bro
1+15 50 © 90.50 *° 75° 0¢ 0°¢ 43.10°
(L + 2oy )
Atla (-07) 1.5 75° 80 ¢ 82.5 % 1002 66.75°  80.86°
Oth () 1.6 72.91° 97 % 91.75%® 1002 86.25%  89.51%
Sen (L) 800 31.25°¢ 1002 1002 62.50°  81.25% 75 bd

Loy ol dslog ) Ao (o3 0 ¢ ST15) il n s o D] BB S 2ie 6 SO Bl L Sles 8y bgs e sl nS0ls Ot 50

Ceswlosy)

In each column, means followed by the same letter in each treatment are not significantly different (Duncan, P<0.05)
Top (Topik), Bro (Bromicide®MA), Gra (Granstar), Pum (Puma super), FenMet (Fenoxaprop-p-ethyl + Metribuzin),

Atla (Atlantis), Oth (Othello), Sen (Sencor).

(V58 Jads) sl OLES (Mo )3 AN) S =
SLebl 55 (YY) OLSn 5 Blepe (5015 03
J— S 5 s T¢\ Aoy sla ioSca le s
Slaai S 30 (6,585 + JeenS 3052) s

- o). " 7
L e 02 Sy cELT o ol S S
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Yol
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(Ao, 8)) sl s LS 5 Sl iss J xS s
T



EXA | D)Lou:} dY 8,9 c‘;ﬂ)} ‘_,Léb.f .\AJQS

Vo U':'Ugﬁ")_} Q—.@:\)j)bﬁ)b CJS/VV. )\.,\.E.d

(\/\) .,\.\SJJL\S DL M)J

SiSeile (pman V) LS J S Ollae
o WP 7YQ) (s e + sl s s ol S

(C;)MuWQWjﬁéuwéuM;&ié[)j) oealS ds s e iSCdle >ﬂjkséujw;‘;ﬁél?d awolie Ve Jao

Table 10. Mean comparison of the effect herbicide application treatments on the percentage decrease of
weed species dry weed compared to half of the control (Karaj)

e & 0ol A S ey Y, ag sadle J8
Sed O e Sonchus Fumaria  Descurain Avena Lolium Total
Treatment Dose  Oleraceus  officinalis  iasophia  ludoviciana  rigidum weed
(g-lilha) ) ) ) 0 ) )
FenMet (s 7 3) 0.8 6750a-c 9449ac  1575e 65.50 15¢ 52.50d
FenMet (s 7 9) 1 77.75ab 99ab 48d cd 86ab 29.75¢ 7081 ¢c
FenMet (s 7 9) 12 94.25a 99.50a 61.75d 94.50a 48b 75.79 he
Top+ Bro (+abs,
<) 1+15 50 he 100a 77.50 he 100a 9la 83.70ab
Top+ Gra(se+kds) 1420 57.25bc 99.25ab  92.25ab 100a 7875a  8545ab
PUM+BIO (s +4msles,)  1+15  61.25bc  89.25¢ 97.25a 0.25d 16.50 ¢ 52.90d
Atla () 15 75ab 92 he 87.0ab 100a 83a 76.43 he
Oth () 16 77.25ab 99ab %ab 100a 86.50a 91.35a
Sen () 800 36.75¢ 100a 100a 75 he 97.25a  81.84ab

uﬁ‘Iflwaﬁ)MhJﬁ‘(ujao‘&_ﬁla)Mhﬁjlaﬂdwlﬁbéﬁw G S Pl bl a4 b e S Sils Ot a3

Gislas)

In each column, means followed by the same letter in each treatment are not significantly different (Duncan, P<0.05)
Top (Topik), Bro (Bromicide®MA), Gra (Granstar), Pum (Puma super), FenMet (Fenoxaprop-p-ethyl + Metribuzin),

Atla (Atlantis), Oth (Othello), Sen (Sencor).
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Table 11. Mean comparison of the effect herbicide application treatments on the percentage decrease of

weed species density compared to half of the control (Kermanshah)
s Y g Sy

b e i LS ) Sy S
s E)mos)e Avena (?aCaITuin Lamium Convolvulus ~ Total wefd
Treatment (g-lilha) |ud0\g(>:|ana aparinec/) ample(}/(;caule arvensisc/) o)
FenMet (s 7 9) 0.8 7.86° 1.25° 8.75°¢ 750" 722"
FenMet (s 7 9) 1 12.36¢ 1.25° 17.50°¢ 17.50 % 13.73°¢
FenMet (s 7 9) 1.2 24.23¢ 3759 38.75¢ 20% 23.27¢
Top+ Bro(b+asles)  1+15 64.63° 20° 87.50° 35° 51.92°
Top+ Gra (ub+t15) 1+20 69.40™ 8.75° 31.25¢ 5.27% 3395°
PUMA+BIO (Lo +wsles ) 1+15 8.93° 71.75°¢ 82.50 % 38.75° 50.36°
Atla (_->6) 15 91.79° 78.75° 76.25" 58.75°" 76.24°
Oth () 16 78.20° 98.75° 63.75°¢ 7750° 78.30°
Sen () 800 17.30% 259 66.25° 15 25.26¢

Gl o) Loy ol ooy ) dnslo s 1 ez 3 © (5 ST) Ml ol me ) 36 S 2o o G Bl L Slad o 40 by o (6lanS0lo O gt o 53

In each column, means followed by the same letter in each treatment are not significantly different (Duncan, P<0.05)
Top (Topik), Bro (Bromicide®MA), Gra (Granstar), Pum (Puma super), FenMet (Fenoxaprop-p-ethyl + Metribuzin),
Atla (Atlantis), Oth (Othello), Sen (Sencor).

(slisls 8) ol aas 40 o aslacile glaws 8 it O35 2l dops » ba iScile 5 )8 lajles 3 o Kks aolie VY Jsr

Table 12. Mean comparison of the effect herbicide application treatments on the percentage decrease of
weed species dry weed compared to half of the control (Kermanshah)

iy Y I ¢ S
NEUTHA N o S sadle J5
S Avena Galium Lamium Convolvulus Total
Treatment Dose ludoviciana ~ aparine  amplexicaule  arvensis , weed
(g-lilha) o o o o )
FenMet (s = 53) 08 10.62° 7.87¢ 11.87° 10.19° 9.69"
FenMet (s = 53) 1 12.23% 9.67¢ 20.70%® 20.55%® 16.15°
FenMet (s = 53) 1.2 21.89¢ 11.78% 40.71°¢ 19.31% 23.42¢
Top+ Bro (b +ades) 1+15 66.61° 20.62°¢ 77.78° 36.06° 50.4°
Top+ Gra (s +6.419) 1+20 69.59 ¢ 9.11¢ 28.60¢ 27.16 ™ 3361°¢
PUMABIO (L, + e ) 1+15 8.81% 72.10° 73.43° 38.21°¢ 49.46°
Atla () 15 91.66° 76.25° 71512 56.98° 7331°
Oth () 16 78.38" 95.03% 54.47" 72152 75.01°
Sen (1) 800 17.57¢ 6.08¢ 69.25° 16.61% 27.75¢

Gl o) Loy ol ooy ) dnslo s 1 oo 3 © (5 ST) Ml ol me ) 36 S j2te o G Bl L Slad o 40 by o (6lanS0lo O gt o 53

In each column, means followed by the same letter in each treatment are not significantly different (Duncan, P<0.05)
Top (Topik), Bro (Bromicide®MA), Gra (Granstar), Pum (Puma super), FenMet (Fenoxaprop-p-ethyl + Metribuzin),
Atla (Atlantis), Oth (Othello), Sen (Sencor).
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Table 13. Mean comparison of the effect herbicide application treatments on the percentage decrease of
weed species density compared to half of the control (Shahrekord)

G pan i S A s sl Aoy SN g sacile
S Dose Centaurea D&scura_\inia Secale Av<_an_a Total weed
Treatment - depressa sophia cereale ludoviciana '
(g-li/ma) o B B B «)
FenMet (s 59) 08 75° 8f 0° 14.25° 775"
FenMet (s 59) 1 1450% 1950 5¢ 2% 1550°¢
FenMet (s 59) 12 17.25% 30% 6.50° 2950¢ 2050%
Top+ Bro (s +amtss) 1+15 27.25% 81.75° 875°¢ 59.50° 44.25°
Top+ Gra (b +6-45) 1+20 24 3550¢ 1.25¢ 73" 2350°
PUMHBIO (L +eies ) 1+15 33° 77.25% 3150° 22°% 4125°
Atla( -z 15 5450° 65™ 63° 89.75° 68.25°
Oth (1) 16 7552 54° 66.75° 8050% 69°
Sen () 800 16.25% 63™ 875°¢ 19.25¢ 26.75°

Loy ol ooy ) sl (Ao 0 (5S013) Al ol e 3Bt 165 S 2o G S5 B L Sles o Lo sla 0o 055 o 3

Ceswlosy)

In each column, means followed by the same letter in each treatment are not significantly different (Duncan, P<0.05)
Top (Topik), Bro (Bromicide®MA), Gra (Granstar), Pum (Puma super), FenMet (Fenoxaprop-p-ethyl + Metribuzin),

Atla (Atlantis), Oth (Othello), Sen (Sencor).
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Table 14. Mean comparison of the effect herbicide application treatments on the percentage decrease of
weed species dry weed compared to half of the control (Shahrekord)

15K I sl Sloes Y )
" G o8 = PR e kS
BoW Centaurea  Descurainia Secale Avena
Dose . . Total weed
Treatment - depressa sophia cereale ludoviciana 0
(g-lifa) o) o o) ) '
FenMet (s = 53) 0.8 11.75°¢ 13501 4° 9.50° 9.50"
FenMet (s = 53) 1 21.25%® 16.75¢ 8¢ 15.75 ¢ 15.50¢
FenMet (s = 53) 1.2 19.25% 43.75° 450°¢ 2050 ™ 2F
Top+ Bro (b +asles ) 1+15 36°¢ 778 5.25°¢ 66" 46.25°
Top+ Gra(yb+ i 5) 1+20 27.25¢ 29.75°¢ 475°¢ 68.75° PR75®
PUMHBIO (L5, +4slss ) 1+15 38.25°¢ 73.25° 18.25° 12.75% 3551
Atla () 15 57° 71502 15° 87.50 58°
Oth () 16 72° 54.50° 5250 79.752 64.75°
Sen (1) 800 16.50% 692 4° 2250°¢ 28°¢

Loy ol dslos ) Ao (o3 0 ¢ ST15) il n s o D] BB S 22e 6 SO Bl L Sles 58y bgs e sl nS0ls Ot 50

Ceselesy)

In each column, means followed by the same letter in each treatment are not significantly different (Duncan, P<0.05)
Top (Topik), Bro (Bromicide®MA), Gra (Granstar), Pum (Puma super), FenMet (Fenoxaprop-p-ethyl + Metribuzin),

Atla (Atlantis), Oth (Othello), Sen (Sencor).
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(18) s J 25 Ao, 48 b A S S Cile 5,8 b ckizls Cuglia Lo
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Table 15. Mean comparison of the effect herbicide application treatments on the percentage decrease of
weed species density compared to half of the control (Darab)

by A o = w.‘?dﬁ = sade
o Treatment Dose ConvoIVL_JIus Carthamus Mc_ell_ Iolu_s ITo_Ilum Total weed
- arvensis oxyacanthus  officinalis rigidum )
(g-lifha) ) ) ) ) ®
FenMet (s 7 9) 08 20.34° 4503° 35.48¢ 25.18° 30°¢
FenMet (s 7 9) 1 35.25° 50.35° 40.46¢ 25.28° 35%
FenMet (s = 59) 1.2 52.12¢ 55.72% 55.01° 35.1° 51°¢
Top+ Bro(sub+amstes) 1+15 80.1° 85.842 85.32° 42.28™ 7ne®
Top+ Gra (b+645) 1+20 75.94% 85.84° 80.88° 38.15™ 65°
PUMHBIO (Lo +4sbe3,) 1+15 82.01° 80.36 % 85.6° 31.05% 48°
Atla () 15 60.26 ™ 65.15 ™ 60.35° 29.17%® 45¢
Oth () 16 73897 70.16"¢ 75% 49.15° 75%
Sen () 800 68.01™ 75°%¢ 65.53 ™ 78.05° 80°

Loy ol dslos ) Ao (o3 0 ¢ ST15) il n s e D] BB S 2ie 6 SO Bl L Sles 5oy bgs e sl nS0ls Ot 50

Ceswlosy)

In each column, means followed by the same letter in each treatment are not significantly different (Duncan, P<0.05)
Top (Topik), Bro (Bromicide®MA), Gra (Granstar), Pum (Puma super), FenMet (Fenoxaprop-p-ethyl + Metribuzin),
Atla (Atlantis), Oth (Othello), Sen (Sencor).

(Cls) ks aas & ol 3 aslacile glaw 8 Kt 055 2l Ao s b iSiile s )8 lajles I o Kle anslie N s

Table 16. Mean comparison of the effect herbicide application treatments on the percentage decrease of
weed species dry weed compared to half of the control (Darab) Treatment

S g g oo
. NEJS YA N e e e e
Sos Convolvulus Carthamus Melilotus Lolium Total |
Treatment Dc_Jse arvensis oxyacanthus officinalis rigidum ‘
(g-liha) o) o o o @)

FenMet (s = 53) 0.8 26.15¢ 43.12°¢ 33.12°¢ 28.07f 3R.12¢
FenMet (s = 53) 1 32.12¢ 48.05°¢ 38.15%® 28.13f 37.11%®

FenMet (s = 53) 12 50.11°¢ 53.07°¢ 50.19 @ 40.05 53.13°¢
Top+ Bro (b +ades) 1+15 83.04° 88.00° 80.2° 4512 75.04%
Top+ Gra (b +6-45) 1+20 79.08°2 87.11° 78.08° 4206% 68.11°
PUMABIO (L, + e ) 1+15 85.16 85.13° 80.11° 34.04 % 50.12 @
Atla () 15 62.14° 68.22° 54.11°¢ 311 47.04%
Oth () 16 76.11°2 73.39® 68.15% 52.04° 79.94®

Sen (1) 800 65.14° 78.06® 62.11% 80.11° 83.08°

Loy ol dslos ) Ao (o3 0 ¢ ST15) il n s o D] BB S 22ie 6 SO Bl L Sles 58y bgs e sl nS0ls Ot 50

Gromlesy)
In each column, means followed by the same letter in each treatment are not significantly different
(Duncan, P<0.05)
Top (Topik), Bro (Bromicide®MA), Gra (Granstar), Pum (Puma super), FenMet (Fenoxaprop-p-ethyl +
Metribuzin), Atla (Atlantis), Oth (Othello), Sen (Sencor).
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Table 17. The quality evaluation of herbicide efficiency based on the percentage decrease of weed density
at the -experimental locations

. . , +Sb TS L
‘—f‘“bfu Sy Sy _ Sy _ ]f' ey g : Bt ﬁm ,LL;T s
Scientific name Fenl\_/let1 CIoI\_/Ietlrl Clol\/!etrll To Top + ol desles Atla Othello Sen
08Lha" 1Lha®  12Lha P P PUM-+Bro
+Brom Gera
A. ludoviciana - wk *k okek Fohk * rararay rararar *
C. depressa - - - * * * ok ok )
C. arvensis - - * ok * Hk ok Hokk *
C. oxyacantha - * o Hkk Hokek Aok ok - ok
D. sophia - - * Hkk ok Hekek — i ook
F. officinalis ok Hokok Hokkk Fokokok dokkk - . — —
G. aparine - - - - - ok Hekek u— .
L. rigidum - - * Hok * - * wok Hokk
L. amplexicaule - - * Hokokok * Fokok - Hok ok
M. officinalis * * * Hekek Fokok - Hok - Sk
S. oleraceus bl Fkk Hokekk ok Hok Hok Hokk — *
S. cereale - - - - - * ok Sk ;

(3 Ve L 00) o gte (344 (Ao ;3 AO BV ) gt ¢ (it (oo ;3 A0 51 ) g Jleas T3 slacdde J 28 us s
(= doyn Yo 5l 2aS) J xS O o+ doy3 00 BYY) Cams

Percentage of weed control: Excellent (more than 85%, ++++), Good (70-85%, +++), moderate (50-70%,

++), weak (30-50%, +), without control (less than 30%, FenMet (Fenoxaprop-p-ethyl + Metribuzin, Atla
(Atlantis), Oth (Othello), Top +Brom (Topik +Bromicide MA), Top + Gera (Topik+ Geranestar),
Pum+Bro (Puma super+ Bromicide MA), Sen (Sencor),

Avena ludoviciana, Centaurea depressa, Convolvulus arvensis, Carthamus oxyacantha, Descurania
sophia, Fumaria officinalis, Galium aparine, Lolium rigidum, Lamium amplexicaule, Melilotus

officinalis, Sonchus oleraceus, Secale cereale,

"y
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’ Sinapis arvensis L.

¢ Anagallis arvensis L.

® Melilotus officinalis (L.) Lam
% Fymaria indica L.
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! Anagallis arvensis L.

2 Polygonum aviculare L.

® Joystick®

* Centaurea pallescens Delile

> Malva neglecta Wallr.

® Hirschfeldia incana (L.) Lagr.-Foss.
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Table 18. The effect of herbicide treatments on grain yield and the percentage change of grain yield

PN s ke 25
o Darab Karaj Kermanshah Shahrekord
s ’” s s s s
Treatment ‘f;f) e e e e e L 8 L5l
yield  change VYield change Yield  Change Yield  Change
of yield of yield of yield of yield
Replication
(LS) 3 013™ 34™ 005™ 25  012™ 093™ 003® 271™
J
Treatment (L) 9 5427 227 0777 1207 0297 1387 0317 132"
Error (s=) 27 0.37 47 0.32 5.92 0.04 1.59 0.04 1.72
CV % (<o s ,9) 115 15 12.9 18.9 45 13.32 44 138

ns, *, ** non-significant, significant at 0.05 and 0.01
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Table 19. Mean comparison of the effect of herbicide treatments on grain yield and the percentage

increase in compared to half of the control

e s s oLl 5 55 4k
S b e Darab Karaj Kermanshah Shahrekord
Dose . i
Treatment P L ) (to?) R 06 (onhal) (%) (tonhal) (%)
li/ha)
FenMet (s 2 53) 0.8 402° 484° 379° 3319 433° 238"  433° 25f
FenMet (s 2 53) 1 4009 605° 385" 85" 447% 353% 445%® 4177
FenMet (s 2 53) 1.2 462%0  1024%  4®  964%  448°° 525%®  448°° 534*®
Top+ Bro(sobeimtny) 1415 511%  1322° 424% 2% 4gc gpggc  450¢  5gg
Top+ Gra(sSus o)) 1420 47200 11.44¢ 480 1086 yggee 7030 4pgce goge
PUm+Bro (L, +uwbs,) 1415  547°  1680° 4.04® 1074% 471" 1023° 468" 96°¢
.
Atla (1) 1.5 447  783% 45 13'51 494® 1329 48™ 1085°
Oth (L) 1.6 6.48% 1928 4867 17.17° 5® 1478 5®  1478"
b-
Sen (,5-) 800  682° 2406° 469° 1387 4spee 5o5¢  494® 13200
Weed free - 7.26%  2701% 494% 2342%® 516% 2147% 516%® 21.39°

Loy ol dslos ) Ao (o3 0 ¢ ST15) il n s o D] BB S 2ie 6 SO Bl L Sles 5oy bgs e sl nS0ls Ot 50

Ceswlosy)

In each column, means followed by the same letter in each treatment are not significantly different (Duncan, P<0.05)
Top (Topik), Bro (Bromicide®MA), Gra (Granstar), Pum (Puma super), FenMet (Fenoxaprop-p-ethyl + Metribuzin),

Atla (Atlantis), Oth (Othello), Sen (Sencor).
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