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Introduction: Wheat (Triticum aestivum) is one of the most impertant abps in Iran. The area under
cultivation of this crop in Fars’s provincegis 421,000 hectares. Weeds are one of the most significant
factors limiting crop production. They primarily decreasesgrain yield by competing with the crop for
light, nutrients, water, and root space. Weeds can cause {S,ig\iificant reduction in wheat yield, with an
average by 23-35%. The mqst important weed speeigs of wheat, in Farshare including Lolium rigidum
L., Bromus tectorum L., Mavla%eglecta Wallr., Hirschfeldia incana L., Carthamus oxyacanthus M.B.,
Centaurea solstitialis L\g\Veronica persica L. The rigid ryegrass (Lolium rigidum) is one of the most
troublesome weeds, igawinter wheat figldsof Fars province. This weed, Lolium rigidum, has the capacity
to produce 45,000 seeds m 2 in infegtéd Wheat fields. Its highly competitive nature for nutrients has been
reported to“eause a significantqeduction in wheat yield. The application of herbicides is the most
common method“ef weedjeontrol in wheat fields. Herbicides are registered for weed control in winter
wheat fields incltdtled of#Axial®, Topik®, Othello®, Atlantis®, Total®, Bromicide® MA, Geranestar® and
Apiros®. There are a limited number of herbicides that is used in wheat. Therefore, it is necessary to
register new herbicides In\winter wheat. The objectives of this research were to optimize the dosage of
FenoMetri in combination with a non-ionic surfactant, Tifis®, and to compare its efficacy with other
pre-mixed herbicides (Bromicide® MA, Othello®, and Atlantis®).

Materials and Methods: In order to study the efficacy of herbicides in controlling weeds in wheat fields,
an experiment was conducted at the Fars Province Agricultural and Natural Resources Research and
Education Center, Darab, Iran, during 2021-2022. This experiment was carried out using a randomized

complete block design with 14 treatments and 4 replications. The treatments included post emergence



application of Bromicide MA® at 1.5 L ha™* + Topik® at 1 L ha'?, Bromicide MA® at 1.5 L ha* +Puma-
super®at 1 L ha!, Granstar® at 20 g ha '+ Topik® at 1 L ha™?, Atlantis® at 1.5 L ha?, Othello® at 1.6 L
hat, Tifis® at 300 g ha®, FenoMetri at 0.8, 1 and 1.2 L ha! with and without surfactant at 1 L ha?,
Sencor® 800 g ha (400 g ha 1 in the 1- 3 leaf stage + 400 g ha! in the tillering stage of wheat and
Control (hand weeding). Each plot was divided into two subplots. One subplot was treated with the
herbicide applications, while the other subplot was left unsprayed to consider as a weedy check
treatment for comparison purposes. Herbicide treatments were applied in tillering stage of wheat
(Zadoks’ scale = 25) using a pressure backpack sprayer equipped with an 8002 flat fan nozzle tip, which
delivered 350 L ha* at 2 bar spray pressure. Traits were recorded including weed density,{eed biomass,
plant height, grains per spike, number spikes, 1000 grains weigh, grain yield and biedegical yield. Weed
density and dry weight were determined in random 0.50-m?\guadratés per ploty The grain yield and
biological yield were recorded for a 3 m? and 0.50 m? from eaeh plot, s€spectively. Weed control
efficiency (WCE) representing the degree of reduction in the density orM biomass of weeds due to
herbicide treatment was determined using{Equation 1.

WCE (%) = a ; B 100 1)

where, A and B are the density or dry biomassaof weeds in“the“unsprayed and sprayed subplots,
respectively (Somani, 1992). The changes in,each trait\of yield wheat (Yi), as mentioned above, were
determined using Equatien 2

Y
Y (%) = -~ x 100, )

u

where Y@and Y, are the amountN each trait in the sprayed and unsprayed subplots (weedy check
treatment), respectively~After ckcking data normality, the data were subjected to analysis of variance
using SAS 9.2 software\T 0 compare the means, the Fisher's Least Significant Difference (LSD) test
was used at the 5% lewel of significance.
Results and Discussion:i\Weeds infestations included Lolium rigidum L., Convolvulus arvensis L.,

Melilotus officinalis (L.)’ Lam and Carthamus oxyacanthus M.B. The highest and lowest density were

observed for L. rigidum (56%) and C. oxyacanthus (5.1%), respectively. While, the highest and lowest

weight were observed for L. rigidum (74%) and C. oxyacanthus (4%), respectively. The statistical
analysis of the data on the weed density and biomass were revealed that applied herbicides significantly
decreased both weed density and biomass. Additionally, the herbicide treatments led to a significant

increase in the number of spikes per m?, grains per spike, 1000 grains weight, grain yield, and biological



yield. The Bromicide MA® had the best treatment for controlling the broad-leaved weed by 80 — 85%,
On the other hand, Sencor had the best control for ryegrass (L. rigidum) by 80%. The application of
FenoMetri at 1.2 L ha* with Surfactant® decreased the biomass of C. arvensis, C. oxyacanthus, M.
officinalis, L. rigidum and total weed by 71, 63, 52, 48 and 73% respectively. It also increased grain and

biological yields up to 20% and 22% as compared to the weedy check treatment. Additionally, the

herbicides of Sencor® and Othello® showed the highest- grain yield after hand V@ding, respectively.
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Lolium regidum L. Poaceae 56.4
Convolvulus arvensis L. Convolvulaceae 26.7
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Table 4. Mean comparison of the effect herbicide application treatments on density and the percentage decrease of
weed species density compared to half of the control

Span Jade Sy S5 )49 s s cdle J5 (ST
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Treatment @ima) sl s sadbs JiS seche i dledbs Ui dges S

) o ) (%) ) () ) 0) ) (0)
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Weedy (Mean) - 3452 - 852 - 120.7@ -
LSD 0.05% 5.05 9.74 123 1347 10.58 11.28
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Table 5. Mean comparison of the effect herbicide application treatments offbiomass and the age decrease of
weed species biomass compared to half of the control
S S 5o e J5oS15
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Sl pan 2o -
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FenMet 0.8 32.04°P 26.15" 5.32 ‘&.12 h 33.12h 121.85° 28.077 170.1° 3213"
FenMet 1 27.14° 32.12h 5.01° 059 38159 1226 28.13f 160.3° 37119
FenMet 1.2 2056 % 50.11% 384 ‘3.07 ol 19¢f 8495%  4005%  111.05¢ 53.13°¢
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62.11% 59459 80.112 8156F 83082
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Lo . . e 1=
o 3 e 5l 15 S 355 . P
Treatment Lolium rigidum



L ha Convolvulus Carthamus Melilotus

(g'*ha) arvensis oxyacanthus officinalis

FenMet. 0.8 + - + -
FenMet 1 + + + -
FenMet 1.2 ++ ++ + +
FenMet-+ Sur 0.8+1 -+ + + -
FenMet + Sur 1+1 -+ -+ + +
FenMet + Sur 1.2+1 -+ +H+ + +
Top.+ Bro. 1+1.5 +H+ ++ ++ +
Top.+ Gra. 1+20 +H+ ++ ++ +
Pum.+Bro. 1+1.5 +H+ +H+ ++ ‘ +
Atla. 15 ++ ++ ++ -
Oth. 1.6 ++ ++ ++

Sen. 800 A+ ++ -+

Tif. 300 ++ ++ -+

(= o Ve 3l j20S) JyiS fygds o[+ o pd e B ) Camds

Percentage of weed control: Excellent (more than 85% , ++++), Good (70-85% , +++), moderate (50-70%
than 30% , Top. (Topik), Bro. (Bromicide®MA), Pum. (Puma super), Fe

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

%, +), without control (less
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Table 7. Mean comparison of the effect of herbicide treatments on 1000 grains weight, grains per spike, number
spikes and the percentage increase in compared to half of the control
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Treatment L' ha weigh Increase of No. Increase of N, spikes/m?  Increase of
(g*ha) © 1000 grains grains/spike grains/spike No. spikes

weight (%) (%) (%)



FenMet 0.8 352149 503f 316.25° 17.08° 35¢ 13.08f

FenMet 1 3555% 577 316.25° 19.08¢ 36.35% 14.12f
FenMet 1.2 36.2b4 8.13b¢ 335° 255201 38.080¢ 2161°¢¢
FenMet-+ Sur 0.8+1 3591« 6.77 %1 32750 2023 37.15¢¢ 1841°¢
FenMet + Sur 1+1 36« 7.31% 335° 2334° 37.650¢ 2161°¢¢
FenMet + Sur 1.2+1 36.420¢ 8.490¢ 343.75° 297324 38.350¢ 23304
Top.+ Bro. 1+1.5 36.89% 8.92d 3525° 30.26%4 39.25% 2491%
Top.+ Gra. 1+20 36.2204 84be 340° 27650¢ 38.3b¢ 2331bd
Pum.+Bro. 1+1.5 37.06% 9.932¢ 366.25° 32.03% 4025 2542%
Atla. 15 3594« 6.87 ¢f 330° 223 37.650¢ 1951 ¢
Oth. 1.6 37.17% 10.082¢ 426.252 3279 409% 2606
Sen. 800 3771 1086%® 433752 3352 165% 2703
Tif. 300 36524 8.73d 363.75° 30.7524 9.2 %€ 2381
Weed free 3822 11.582 441,252 37.032 43.0\ 2811%
LSD 0.05% 1.68 29 5513 8.97 43 4.16

(LSD P <0.05) .0l o yld sizo ST W81 S o By S s b Jlod 0 dy bgyyo (sla:Sileo ¢ »

In each column, means followed by the same letter in each treatment are not significantly different (LSD
Top. (Topik), Bro. (Bromicide®™A), Pum. (Puma super), FenMet (Fenoxaprop-p-ethyl + Metsi
Atla. (Atlantis), Oth. (Othello), Sen. (Sencor), Tif. (Tifis), Sur (Surfactant),
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Table 8. Mean comparison of the effect of herbicide treatments on i logical yield and the

3Sloe A S s Shoe o Shas

" o i WV ws ; Biol_oglg(ijcal S
1 -1 i of e : Increase of
Treatment L ha (g~ha) yield (ton had) biological yield
%) W (%)
FenMet 9.25f 901"
FenMet m“ 9.4¢f 11.07%
FenMet €9 10.62°¢f 20.65¢
FenMet-+ Sur 10.05¢ 12119
FenMet + Sur 15.06 ™ 1045¢f 17.09%
FenMet + Sur 20,02 ¢ 11.05¢f 22,059
Top.+ Bro. 2205% 11.74< 23119
Top.+ Gra. . 19.07 ¢ 10.85¢f 21.04¢
Pum.+Bro. 547" 2802% 1257°¢ 28034
447 % 13.06¢ 10.27¢f 14.09%
6.492 32145 14912 30.1b¢
6.822 4012 15672 3502
5.21°b 23184 11.98¢ 24.08°¢
7.26% 45,032 16,692 40,082
0.84 5.25 243 6.25
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In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05)
Top. ik), Bro. (Bromicide®MA), Pum. (Puma super), FenMet (Fenoxaprop-p-ethyl + Metribuzin,

Atla. (Atlantis), Oth. (Othello), Sen. (Sencor), Tif. (Tifis), Sur (Surfactant),
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Table 9. Correlation coefficient between dry weight of weed species with yield and grain yield components

LR 0.81™ -0.45™ -0.48™ -0.48™ -0.69™ -0.64™
CA 0.65™ -0.50™ -0.47 -0.30™ -0.487 -0.47"
MO 0.66™ -0.42™ -0.42™ -0.39™ -0.52‘ -0.52"
(610] 0.61™ -0.34™ -0.43" -0.41 -0.48™ -0.45™
™ 1 -0.58™ -0.51" -0.51" -0.62™

1000G -0.57" 1 0.74™ 0.41™ 0.49™

NG -0.51" 0.74™ 1 0.52™ 0.65™
NS -0.52™ 0.41™ 0.53™ 0.77"
GY -0.62™ 0.49™ 0.65™
BY -0.70™ 0.74™ 0.76™

™ 1000G NG

*, ** significantat 0.05, 0.01  .\ib o +/+) 4¢/+0
LR (Lolium regidum), CA (Convolvulus arvensis), MO (Melilotus officinalis), CO

1000G (1000 Grains Weigh), NG (No. Grains/Spike), NS (No. Spikes /m2), G Y (Biological Yield),
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Dry weight of weed (g/m2)
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