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Narrow-leaved weeds are among the most important limiting factors for wheat
production in Iran. To evaluate the efficacy of the new herbicide Ritmica in
controlling grass weeds in wheat fields, a randomized complete block design
(RCBD) experiment with 13 treatments and four replications was conducted
at four locations (Fars, Ahvaz, Karaj, and Shahrood) during 2023-2024. The
treatments included the application of clodinafop-propargyl (Topic) at 1 L
ha™!; fenoxaprop-P-ethyl (Puma Super) at 1 L ha™'; mesosulfuron-methyl
(Mesomax) at 1.25 L ha™!; mesosulfuron-methyl + mefenpyr-diethyl (Ritmica)
at 300, 400, and 500 mL ha™!; iodosulfuron-methyl-sodium + mesosulfuron-
methyl + mefenpyr-diethyl (Atlantis) at 1.5 L ha™!; iodosulfuron-methyl-
sodium + mesosulfuron-methyl + diflufenican + mefenpyr-diethyl (Othello) at
1.6 L ha!; pinoxaden (Axial) at 1.25 L ha™'; and a hand-weeded control. The
results showed that Ritmica herbicide (500 mL ha™') had a very high efficacy
in controlling wild oat (Avena sterilis subsp. ludoviciana) and canarygrass
(Phalaris minor). Accordingly, application of Ritmica (500 mL ha™!) reduced
the dry weight of 4. ludoviciana and P. minor by 90 to 100% across different
locations. However, the efficacy of this herbicide in controlling rigid ryegrass
(Lolium rigidum) in Darab and Ahvaz was unsatisfactory (40—60%).
Moreover, application of Ritmica (500 mL ha™!) significantly increased wheat
grain yield, by 3-6 ton ha™' across different locations. Based on the
experimental results, Ritmica herbicide (400-500 mL ha™") is a suitable option
for controlling narrow-leaved weeds ofA4. /udoviciana and P. minor in wheat
fields of Iran.
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Table 1. Soil characteristics at the experimental locations.
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Table 2. Names and application rates of the herbicides used in the experiment.
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Table 3. Timetable for field operations and timing of herbicide applications at different experimental locations.

5 NSy - .
o oo o) Dens;‘:; s &6 Pran 395
Location Cultivar (kg ha ) date Fertilizer application (kg ha ™)
cwls” e bow Sl g Oigpw Olaud o)
Planting Spraying Harvest N P K
5\l Yol VF) OLT Y VFe Y4 \FeY 50
s ST 250 > l =% 300 50 50
Darab Chamran-2 4 Nov 2022 19 Jan 2023 26 Jun 2023
ol VO OLTYF P il Y VELY als 5 T
2 200 > ST 0 100 0
Karaj Rakhs-+han 14Nov 2022  12Mar2023 20 Jun 2023
3 gnl oL T VY oLT e VP AT Y VFeY C 1Yd
e 220 200 o ” =000 950 100 50
Ahvaz Aran 10 Nov 2022 21 Dec 2022 15 May 2023
L Ky VY OLT )Y VFeYaw!l YF \FeY SV
2 = 200 o =1 250 100 50
Shahrood Pishgam 2 Nov 2022 15 Mar 2023 1 July 2023

(et 48 S 4 qupp el 00 X D35 SIS Jels edigSejlul Sl

Gasbale gba S S Ao, wSes
Sl i ez s 5 S35 8 gm 5 Shas (il 5 Shas
5 0S15 Oropes Ling dald dad 4 o OT
N om 5™ s asbedale g 8 oSas 0

bl 3 Lds 0 p 8 CEs L g eSis (als
(g e o Sl 53) oS s 5 Shes ¢35 Joad
(g el 00 slal 53) G555 3 Slas
i 035 5 oS15 Al doys b el

Sk doys 5 S aaly Sl ailacale O+ bl 53 e 5 dald (slo Sas 51 (Al

'TABI ¢*



(DY Ol 5 aplacile 2l dowe /(VE08) O, Ken 5 o sias

ol 0 505T L e aglin s plonil il sl
Loy @' cb.af BE) (LSD) ‘)‘éksl;u Q;L&:
SAS il Sl eslizal b LT Slavlomay

A ol (4/% a5eud)

ez 03 paS plhe el ek
— O g (o 48 ol leST O
r—’#’:“-;)?)’ Hog ol 5l L
Gbla 53 sl g i hemssY g 5 e
—qwﬁqu\f&)}ba\{ casls |y Calides
Bl VY S YA sla L leal 5 Olls 5 O g
Ghle ol 53 3Elest 48 o fegs m o 0 3
509l 5 Lo s Yy el SR s
YO slad b aS 5 Lo ya FY 5V 00 L S 2 S
slad 4 blie ol g 48 @m0 53 Bl )Y
BY Sleal 53 olBlale s sl .3a 00
G033 e 53 8L 5 (ST LS 5 Ao

.(’FJ}J?)J‘,{)'[,AU;},AJ.OW&;

933 daly 51 K5 5 Shae 5 ails 3 Shee
Lol s daly e 3

.(Somani, 1992)

wee = (59) o Sy
%Y; =100 X~ [¥] alasl
RA = (73 2 amacs) X 100 [¥] sl

J S oS 0daslis WCE oSS dlayl 5o
5B s A G agleie (s 05) oS5
P 35 pskiale 68 (s o)) S5
el ol 5 o did Al e

o Sas Ol uis Loy % Yi 69> abasl,y 55
S S 5 3 8es e Yuos Yi
13155 cp g Al 53 sl 0 5 0B By
23 8 & sl S slaw s RAD) s
s s baS shpl S slaw 4 sS4
e e la a8

bl o3 L sy dalh e
SSor 03T s @8 s s She

w5l Wesls Ospdly bl

'("“f T 5 ailalale Sl sl 5 i o515 8 Jgier

Table 4. Relative density and stem number of weeds in the experimental wheat field.
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Table 5. Effects of herbicide treatments on the number of stems and percentage reduction in stem density of L.

rigidum.
e Bl 515 Bl o515 pal o ye
Treatment N Dosi L Stem density (m?) Percent Reduction in density (%)
(¢) ha' <1 5 Sl Sl 5 Slgnl
Darab Karaj Ahvaz Darab Karaj Ahvaz
Topik | 310°¢ 30 112.75%  38.63°f  89.29¢ 17 ¢
PumaSuper Ay 1 355° 27 131753 30.18 18.12¢ 7.62°¢
Mesomax oSbse 125 2654 1° 27.75¢ 43324 975 54432
Ritmica Kezs 0.3 321 b 30 94 be 3501f 9167  18.13°°
Ritmica Kazs 0.4 245 «d 2b 85.25 b 48.14%4 94,084 3416
Ritmica Kezy 05 203 ¢ 1ed 75.25 b 55.27¢% 95 @< 41.23®
Atlantis oKT 15 23454 30 69.25 ¢4 50.86*°  93.75>4 39,96
Othello Al 16 255 de I 99.5 be 46.09¢¢ 9584  27.16bd
Axial JesT 125 225¢d 0® 35754 53.11%®  100° 37.21°
Control dals 4802 30 1642 - - -
LSD (0.05) 41.02 4.08 49.94 6.03 5.07 16.48

Bl g 3 ne OV B S e O S il L e p s b e sla Sl 05 2

In each column, means followed by the same letter are not significantly different.
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Table 6. Effect of herbicide treatments on the number of stems and percentage reduction of Avena sterilis subsp.

ludoviciana.
ke Bl @51y ol oy
Treatment o Dose) Stem Density (m2) Percent Reduction (%)
L () ha" Sl 5 39 »Ls Sl 5 39 L
Darab Karaj Shahrood Darab Karaj Shahrood
Topik Sub 1 3¢ 0° 0f 80.1°¢ 1002 100 @
PumaSuper Asles 1 5b 1 2.75¢ 654 90" 90.22°
Mesomax oSl 125 0° 0° 3.75 ¢ 100 @ 1002 84.57 ¢
Ritmica Kezs 0.3 0¢ 0.5° 7.75% 100® 98 @ 63.05°¢
Ritmica Kezy 0.4 0¢ 0.25° 6.75 b 100® 99 @ 72.154
Ritmica Kz, 0.5 0° 0° 3.25¢ 100 @ 1002 85.17°
Atlantis oIKT 15 0° 0.25" 4.25 ¢ 100® 99 @ 82.43°¢
Othello AT 16 0° 0° 5.75 b 100 @ 1002 81.12¢
Axial JLsT 125 1 0.5° 0f 923° 98 @ 100®
Control dals 12.522 11.752 23.452 - - -
LSD (0.05) 0.75 1.40 2.54 4.56 5.84 4.71
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In each column, means followed by the same letter are not significantly different.
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Table 7. Effect of herbicide treatments on the number of stems and percentage reduction in density of

Phalaris minor.

. Bl o515 Sl w3
Treatment S Dose Il Stem density (m?) Percent Reduction (%)
L (g) ha" oyl lgal olyls Hlgal
Dararb Ahvaz Dararb Ahvaz
Topik SGb 1 3.250 64° 750 19.54
PumaSuper Asles 1 3.5°b 60.5 be 65° 254
Mesomax oSl 125 0d 7¢ 1002 91.2%®
Ritmica Kezs 0.3 0¢ 24.25¢ 1002 62.6°
Ritmica Koz 04 0¢ 2.75¢ 100 97.559
Ritmica Kezs 05 0¢ 1¢ 100 ® 98.12
Atlantis oIKT 15 04 55¢ 100 9351
Othello Al 16 04 2¢ 100 89.5b
Axial JusT 125 0.5¢ 52¢ 95.14° 184
Control el 9.06° 87.752
LSD (0.05) 0.46 9.24 7.33 7.59
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In each column, means followed by the same letter are not significantly different.
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Table 8. Effect of herbicide treatments on the number of stems and percentage reduction in total weed density.

ke Bl @51y ol we e
Treatment s p / Stem density(m?) Percent Reduction (%)
i L‘zsg‘; hal oLl oz Slgal olls s el

Darab Karaj Ahvaz Darab Karaj Ahvaz
Topik St 317.25¢  35¢ 176.75%  42.06 % 94.65 2 18.26 ¢
PumaSuper ssebsy 1 364.5° 23° 19225°  35.06¢ 54.06° 16.31¢
Mesomax Sbayp 125 2654 1¢ 34.754 48.14 <4 98.75*  72.81°?
Ritmica Koy 03 321°¢ 325¢  11825°¢  40.25¢ 94.84%  4036°
Ritmica Kazs 0.4 2454 2.25¢ 88« 55.02*¢  96.54*  65.85%
Ritmica Kezs 05 203 ¢ 1e 76.25 < 60.14 2 97.52 69.65 2
Atlantis oSNT 15 2345 de 3¢ 74.75 < 56.09 96.382  66.75?
Othello A 16 2554 1e 101.5¢ 52.08 b¢ 97922 62432
Axial ST 125 227.5d 0.5¢ 87.75 4 58.02 % 992 27.61°¢
Control dals 5342 282 2552 - - -
LSD (0.05) 41.61 3.11 53.65 7.03 5.42 11.99
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In each column, means followed by the same letter are not significantly different.
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Table 9. The effect of herbicide treatments on weed dry weight and biomass reduction percentage of

L. rigidum.
oo elS 039 Bl we 0
Treatment o5 Dose L Dry weight (g m2) Percent reduction (%)
(¢) har! olsls gy el oy g gl

Darab  Karaj Ahvaz Darab Karaj Ahvaz
Topik SGb ] 173 ¢ 1.05¢ 25.98 be 44.12¢ 95.5°b 21.15¢¢
PumaSuper Aselas 1 195° 20.36° 31.45° 3581° 255¢ 11.58¢
Mesomax oSlsze 125 1444 0.52°¢ 6.96 ¢ 49.724 98.5%® 58767
Ritmica Kezs 03 181°¢ 0.79 ¢ 23.79 @ 40.18 ¢ 97.98 3  16.39 ¢
Ritmica Ky 04 131 ¢ 0.75 ¢ 21.63¢d 53054  98.05% 4141°
Ritmica Kazy 0.5 112¢ 0.43°¢ 18.46%4  61.11°2 98.823  4424P
Atlantis o=SNT 15 128 <f 0.41¢ 14.88 ¢4 56,042  99ab 50.28
Othello }M,IJ 1.6 1369 0.08 ¢ 24.14 be 51.16< 99.31+% 26.91 <
Axial ST 125 121 f 0° 10.39 d 58.17% 100 29.13 ¢
Control Aals 2942 33.1¢@ 4572 - - -
LSD (0.05) 13.20 2.38 12.53 5.41 3.59 10.92
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In each column, means followed by the same letter are not significantly different.
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Table 10. Effect of herbicide treatments on dry weight and percentage reduction in biomass of Avena sterilis subsp.

ludoviciana.

Jfokio S <3T) el e
Treatment o8 Dose Dry weight (g m?) Percent Reduction (%)

L(g) ha" ol 5 39 ol ol 5 39 0L

Darab Karaj Shahrood Darab Karaj Shahrood

Topik St 3e 0b 0° 94 100°  100°
PumaSuper Asbs 1 7.5° 0.67° 8.43 de 63 ¢ 95°¢ 91.37%
Mesomax oSbar 125 0d 0° 8.11 d 100 100°  91.81°
Ritmica Kazs 0.3 04 0.13° 26.68° 1002 99 ab 74.89 ¢
Ritmica Kazs 0.4 04 0° 17.22 b 1002 100 @ 85.25¢
Ritmica Kezs 05 0¢ 0° 8.65 d 100 @ 100® 91.1°
Atlantis oIKT 15 0¢ 0.11° 12.51 « 100® 100 @ 90.17°
Othello A 16 0¢ 0° 19.28 be 100 @ 100® 84.56 ¢
Axial JLsST 125 1.5¢ 0.52° 0° 91° 99°b 100 @
Control dals 19.62 129.8 2 108.7 2 - - -
LSD (0.05) 2.8 12.2 9.90 7 0.49 3.97
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In each column, means followed by the same letter are not significantly different.
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Table 11. Effect of herbicide treatments on dry weight and percentage reduction in biomass of Phalaris

minor.
s oo s 039 ol Wy
Treatment I Dose Dry weight (g m?) Percent Reduction (%)
L () ha' Sl s S s

Darab Karaj Darab Karaj
Topik Sub 1 532°¢ 1407°  77.03° 2421 ¢
PumaSuper asls 1 6.25" 15.44°  60.07°¢ 17.52¢
Mesomax oSbse 125 0¢ 1.61°¢ 100 @ 91422
Ritmica Kz 03 0¢ 7.234 100 55.99b
Ritmica Koy 0.4 0¢ 0.85°¢ 100 @ 96.77 *
Ritmica Kz 05 0° 0.51°¢ 100 @ 95522
Atlantis oIKT 15 0° 26°¢ 100 88.8 ¢
Othello A 16 0¢ 0.45°¢ 100 * 97.99 2
Axial JusT 125 0.89 4 1081¢ 9419 2731°¢
Control Al 13.722 2152 - -
LSD (0.05) 0.80 2.18 6.93 17.75
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In each column, means followed by the same letter are not significantly different.
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Table 12. Effect of herbicide treatments on weed dry weight and percentage reduction in biomass.

oo o A de®
Treatment ¥ Dose Dry weight (g m™) Percent Reduction (%)

L (g) ha'! <hle cs Hgal s cs Hgal

Darab Karaj Ahvaz Darab Karaj Ahvaz

Topik SGb 1 193.44 ¢ 0.79 ¢ 40.04 b 44.02 4 97.75% 22,689
PumaSuper Asbs 1 212.88° 20.36° 46.89 ® 38.164 62.75¢ 19.45 ¢
Mesomax oSlsze 125 153.35¢ 0.59°¢ 8.57¢ 56.95® 9925 75092
Ritmica Koy 03 190.63 © 0.75°¢ 31.02 « 47.14 ¢ 98.99®  36.19°¢
Ritmica Kazs 0.4 139.534¢f  0.67°¢ 22.13 ¢ 5771 % 99.03%®  68.09 ®
Ritmica Kezy 05 12135° 0.53¢ 19.31 % 64.38 2 99.372 69.88
Atlantis ~S%T 15 136.254%  0.52°¢ 17.47 ¢ 59.53 ® 99412 69.54 @
Othello A 16 1445349 053¢ 24,594 55.37° 99.342 62.45°
Axial JLST 125 131.88 <f 1.05°¢ 21.24 61.27 % 97.46 ° 23334
Control by - 3434 1632 69.6° - - -
LSD (0.05) 17.86 13.11 14.27 7.95 1.86 11.51
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In each column, means followed by the same letter are not significantly different.
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Table 13. Descriptive assessment of herbicide efficiency for weed population control.
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Table 14. The effect of herbicide treatments on Grain yield and percentage change relative to the control.
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LSD (0.05) 0.66 0.76 0.64 2.06 5.52 9.37 10.92 3.13
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In each column, means followed by the same letter in each treatment are not significantly different. WC (Weeding Control).
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Table 15. The effect of herbicide treatments on biological yield and percentage change relative to the control.
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LSD (0.05) 1.51 1.94 0.94 4.29 4.1 12.81 10.06 2.93
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In each column, means followed by the same letter are not significantly different. WC (Weeding Control).
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Figure 1. The relationship between wheat seed yield and
weed density (A) and weed dry weight (B).
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