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Introduction

Wheat (Triticum aestivum L.) is the most important winter cereal grown in Iran. Narrow-leaved, and broad-
leaved Weeds are the main factors reducing wheat production due to the competition for resources such as light,
nutrients, and soil moisture. Control of ryegrass (Lolium rigidum Gaudin.) faces many difficulties due to the
morphological and phylogeographic similarities In wheat fields. Selection of suitable herbicide is essential for
successful control of this weed. Currently, conventional herbicides that are applied post-emergence at tillering
stage of wheat are often unable to control ryegrass. Therefore, we studied the effect of pre-emergence herbicides
hncluding pyroxasulfone (WG 85%), metribuzin (WP 70%), and flumioxazin (WP 50%) were selected to
compare with Diflufenican 5% + Mesosulfuron methyl 0.75% + lodosulfuron methyl sodium 0.25% (Othello
(6% OD)) on ryegrass control in wheat yield.

Materials and Methods

In order to compare the efficacy of some pre-emergence herbicides with the Othello in control of ryegrass in
wheat, experiments with 10 treatments and 4 replications per treatment in a randomized complete block design
were conducted at two agricultural research fields including Gavdasht (Babol county) and Bayakola (Neka
County), at Mazandaran province of lIran in 2022-.2023 growing season The treatments were included
application of Pyroxasulfone 150 g ha, Pyroxasulfone 200 g ha', metribuzin 300 g ha, metribuzin 400 g ha,
metribuzin 500 g ha*, flumioxazin 100 g ha, and flumioxazin 150 g ha™, Pyroxasulfone 150 g ha™* + metribuzin
300 g ha?, Othello 1.6 L ha?, and weeding as control treatment. Density and biomass of ryegrass were
determined. Wheat density, grain yield, and biological yield were determined in both unsprayed and sprayed
sub-plots on the 9th (Gavdasht) and 11th (Baykola) of June 2023 which once grains were fully ripped. Before
analysis of variance, a test of normality on collected data using PROC UNIVARIATE in SAS software was
performed. To test the homogeneity of the data for both experimental sites, all data were subjected to the Bartlett
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test. Due to the none-uniformity between the data of two experimental sites and analysis of variance were
performed separately. Analysis of variance was performed using the PROC GLM procedure. Mean comparisons
were done using the LSD test at 1% probability levels.

Results and Discussion

The application of metribuzin 500 g ha, metribuzin 400 g ha*, and Flumioxazine 400 g ha had the lowest
wheat density at both Bayakola and Gavdasht stations. Application of this pre-emergence herbicide damaged to
wheat seed germination that caused reduction in wheat density. Treatment of pyroxasulfone 150 g ha? +
metribuzin 300 g ha* at both Baykola and Gavdasht stations, caused a 71.5 % and 78.8 % reduction in ryegrass
density, respectively, while having the highest wheat density. Moreover, a 76.9 and 80.2 percent reduction in
ryegrass biomass compared to the control, was observed by application of Pyroxasulfone 150 g ha™* + metribuzin
300 g hal. Wheat grain yield and change in grain yield both at Baykola and Gavdasht stations significantly
affected by treatments. Wheat grain yield at both Bayakola and Gavdasht at combined application of
Pyroxasulfone 150 g ha* + metribuzin 300 g ha* was maximum, which resulted in 40.4% and 38.3% compared
to the control sub-plot, respectively. Generally, both biological and grain yield at Gavdasht was lower than
Bayakola field due to the heavy rainfalls in October and November 2022 and also lower temperature. Heavy
rainfalls that followed the pre-emergence herbicide and cold temperature resulted in wheat seedling injuries and
decreased yield at Gavdasht station compared to the Baykola field.

Conclusion

Combined application of Pyroxasulfone 150 g ha* + metribuzin 300 g ha* increased wheat grain yield and
controlled rygrass successfully at both Baykola and Gavdasht stations without causing stress or adverse effects
on wheat seed germination and density. According to our results, application of pre-emergence herbicides with
proper combination of some other pre-emergence and/or post-emergence herbicides could appropriately declined
ryegrass density in wheat and reduces the likelihood of resistance to herbicides in the long run. Weather
conditions such as heavy rainfall and low temperature may occur during and after application of post-emergence
herbicide treatments should be considered to avoid injuries and increase crop safety. Further research is needed
to explore ways to avoid wheat injury occasionally caused by heavy rainfall and/or irrigation, also low
temperature, after pre-emergence herbicide application.

Keywords: Competition, Flumioxazin, Metribuzin, Pre-emergence herbicide, Pyroxasulfone



olnl LS cbli> by sy
https://jpp.um.ac.ir

LAiade

YYV-v¥F4 P NF0 ol P ll Fe M

+ 0o + S p b (Suasgt s pSile (B SU Glaslas u)

cxf > Shes 5 (Lolium rigidum Gaudin.) ezex jlge » (S5 Jliss b opae +0IK5 ol >
(Triticum aestivum L..)

Yb...sl.b‘ aa‘j‘_;lﬁjj ‘;é.';}a—‘a\-’aa‘u .A:.q.'»—.:}e‘éb..b) M—\&W )')JL.‘:'.S u—.fj
ALE ARVAR SHGI{FPEY 'CJ_J\S

daS

5 Slosesy, olplses JJdsas (Lolium rigidum Gaudin.) s ;,» cale ,Lye (Triticum aestivum L.) a5 g5 ,
paS 0y Sdos (uljdl g jy cide ol e > Cslige ol cunlie (S Cle QBRI cplpls Cunl gy29) (63b5 (slasylgdd b (Sojolg
O9s9ilg—wgy + 40> IV Joite (ygysilywgie (IS Cile b (cdug)tn SIS Cile (S 2L dumlie Baa b Giagh cnl canl (908
JolS SLacSsl 2yl B 55 1S5 gz 5 5lasi V- U pilog] 90 5 (0D 6%6) sl 0oys 0 {Setbglivs + oy + /Y0 s |
—dle 1 ealaiol Jolds b jlays s sl VEV=VFY ol Sl )0 5 ol b Sl o bl by cadsngls  Slados oSl g 50 (8olas
prS B g ¥ee &ee plieas (WP 70%) (pjgmisyie S 3 p)5 Yoo 5000 (liess (WG 85%) (gilguli's i (odagriber st
Yoo Oliean njsmcsyie + ISR )3 p)5 10+ et oilguluS g LS )3 25V 5 Ve e i (WP B0%)  (y5luS sp05l8 1S >
e e Gl pjams o Jlos (Ko 93 o 13 aS 3l i bt Ldg pAS  Sjdonis Al pe )3, j5 g VE lieds gl LS y0 0,8
YL i 5l oalatl oylud 5l 5l a8 wizily aie 31 paiS oS5 1 e b il sl o wéy e LS 3 pS Be e g LS
9 Ml ol 93 2 )3 ) )3 2)5 Ve (pjomcsyio + 518 53 p)S N+ (podlgwliS oy D9 p S 5 (Sidler 2 (njgmcs e IS il
0355 ¢ ) (guo D A+ [T g YEIA [ialS g poe 5y cale (o515 (g0 )0 YAIA g VV/D ialS Cogo piS (o515 oy (ndld (peud Cusdgls
LS )3 oS ¥er (pjgmcsyie + LS )3 p5 V00 (oilgwlaS g ASCile 93 (S 50 inl pogde b dald &) Conad o> jyp ile
Sow S aS oyl gl iy il el 4 Cows CubdglE g Mol (sbolKius] 13l a4 o > FY 5 ¥+l i |) paiS &l 5,Shee cunilys
Sl gt e gl caslio oo Sl odlisiul (ped odagy sty GBSl (Byme L a5 35 0 dpog s cnl 4 d2 g b A8 0 lg puiS
Peddy dgup 1y paiS 3 )SMes 9 e |y o (bl jobots 1S g9y )l

g yie ool gragld o oagy st (S ile (ol (gdlguliS gy 1 gIS (SWRD]1g

T doopd V0 4 S5 g Sl Glea sb)9uiS Sl 65k
clacile ((FAO, 2022) 5,5 o 5 1, s Lelyj ool S
J=d )l (mlie 4 oliiwd (gl paST L mudiine <ol Loy 50
=2l g e Jslos Sl (S S cmby g olie polie 9
.(Colbach etal., 2017) wwd pa5 )3 3,Slec ¢ g5 ials
2555 9 lhasile paS gl 53 50 glacdle Sl o3kj slaaiss
s 1S S s 5 Sy LIS 09,5 93 5 4 B0 oLl
OLieRe Olysa o «S Sl e gladile Gl ) g

LV RS

Ol 9 e (=lyj olS S (Triticum aestivum L.) pais

eyl oMl Sl oK il ¢ oilE lg «bls Mol g el 0g,5 -

olx

b @l 5 (55,5LiS S0l 9 Cliing 3 e ¢ S jyolS i yise Y

Ol sl «659lS g 5 Shjael «Dliios lojls ele il

(Email: m_rezvani52@iau.ac.ir (s o g — )
http://doi.org/10.22067/IPP.2026.97265.1273


mailto:m_rezvani52@iau.ac.ir
http://doi.org/10.22067/JPP.2026.97265.1273
https://jpp.um.ac.ir/

1P+ 50k ¥ oylods Fe ol (55,9l auluo g pole) ol pl LS cblis by png}y ‘A

sy 3 oS ol g el @) slagiSils )l b
.(Nooralizadeh Otagsara, 2021)

s S35l oo (551s) syl s LS ile
oiSide (ol S e Jes 2y (3 0y L g lanul
S claciw,aily a5 cowl o )lusld 5 adyy Ay oyl
S o IS Jlggys i Aol L J8 1) ples
o slym otlgwlaS g iS'cale .(Anonymous, 2017)
5 pAS ) Spog 9 S Sk Aoy i sadile (odag)in
(Glycine max Lgw yuda LoML eslgsls ely;lals 5
G 1 gl S Caslio gl y sl o 320 (L) Merr.)
sbacile )loe 4 )06 GedlguwlaS gy ol (6908 A ile oyl
(OMousavi et al., 2020 s 4l i, jp»

5 ooyl 09,5 5l el (S ile ()98s) Cnjomcs e
Gy paSaale cpl b o IT piamgid jd g xSl L) o5 la5L
el P LS Sl Sl (B g S o S slaile e
(Cucumis sativus ,Ls (Solanum tuberosum L.) e jcumw
9 Ui ©)y9—ody (Hordeum vulgare L.) g 5 puiS g (L)
L (wismcs e .(Mamnoie et al., 2024) >)ls 3,8 dogy e
2 Saybib cceb I piuuwssd > D1 pZigys ay sl
09I piawgid )3 295 a (ol LS > I pupusgid
a5 9B orsel Ol JsSlge Sy Lasgs srsar iy
gy 0234550l gyl s 9 355 g5 (S
ol (S dile pl 98 oo Jiithe | plusmsgid 4 (9368 gy
Sy b il Jg i dlady, Glo Lol o5 conl Kot o
Pesticide ) wb o Jls) i85l K5l )b 5l g 395 0 0l o2
.(Manual Book, 2021
e Jte (9y9dlgmgs + Jile (9 9ilggie RS e
ShusSddde pl sl o Juilied plbire oS el + o 1Sa86kass
iz Saigl Gobo 511 g 055 e oS Gl S g A o)k
sladile Jloo 4 B jiSile opl wiS o eS8 > olS o 35T
s»logy po (Avena fatua L.) isg BYes SpcSHoL jy»
S poome jy» sale 51 5y o(Alopecurus myosuroides)
(Tomilin, 2004) wib e pai3 )
9 cwliol Jlde b ln iScile Grume g )b & 5l puiS Jlgie
Jos oo b o jiSlale G pns puiomad 5 canliol loj j0 26
2 S Bl 3 e jpp e 558 carge ailie 3530 4
o dag bl odd ol jlee 3 GljyeliS 3395 pae g hjle

ol e 45 Ml e pa5 g5 0 Sl e ladile 48
25 Caol gydg) (63b) Sgyledd b Sijglod )0 Clplis sy
Soi= 8l 4 olgliS sy ol pberd Capse 53] sla b
(Nooralizadeh Otagsara & Fallahi, 2021) ¢l o Jo05
558,55 9 W3skud alS (Lolium rigidum Gaudin.) po

4o Cooglie Sy 4 JoleS Vb (] £ 4 25 L &5 ASloe
(Heap, cowloas (5,35 caliee sl s Lolium rigidum
LagiScile & pglie 5510l 455 o Jare (e 9 2023)
Beckie & Jasieniuk, ) couwl sais 8 yme Lis caliso bls )
2o )l3a FO 390 mijeyie pa )3 ol B oo ym cale (2021
Olgs sl 4 angi L S (Goggin et al., 2022) bl aJg5
oLate Lo 1150 3Lj yae Jsb 5 (Vs ausb 058 oy
5 (Lemerle et al., 2013) 1o)d A0 1S1,5 Cous 4 At Lid
el oai 5,155 55 (Ramesh et al., 2017) o Vo b o>
Slados Sl jialS Coge g adly paiS b il coldy 4565 oyl
39 oo Ao )d FA L5 ashy puS 0 Slas ials donis )0 9 95l
(Pourreza, L), «,505 x5 > (Mamnoie et al., 2023)
9o Comdly paiS L clsy o poe «S ol LS 2017)

25 3, Sas Wb tals

S ey e sladile jlee il laby) om 5
2 olelS o=l Lojylee oy cn e 0 sladile (olowd
dbaidl o )lae A (o) cul 1 sl (g0l (5yoliS
ad>yo g 0dddog Gliedn piSile oS Slej ) e slacile
Kumar et al., ) 48 o pio ) Lel g 0 45 4 conlio (g,
(Mamnoie et al., 2023) o ,LSen 5 9ioe B,k ;I .(2021
2ol )8 JiScile (995 oyt ) g lajiScile Cans wle  Lolge
et 3l ) alie Jos 0550 b S ale Jlgio 50)l8" 9 550 5
sl oelplis il 03,87 35 08 )30 3 558 e Gl Jalse
45 glite Jos 025 b b iScile (Byme (Al cpl Sl ooy
Jmos (Bl oS el g 23l andh 1) e il ol ylee (U195
gyl exSede 9 5 e Copde 3 pre ool Sl (S S
b o b iScale 4 Cuoglio

slapiSals ador | (Comd (0 l5) (il snogs iSile
SSg s el 0k5lojl o ol dee U Juib o 03l agy i
“ e (Cusl Ui S i 8 )5 pre sl dlex )
93905 e jop (S gragld S ile b S jlas 095
P re ) 4Bl gy (elas (LS (658 CBliie @ pw Sy
yliie Jooe 095 b (S ile (pjluS gnegld 90 o Aedyo 590



VYN ssilgmgas + (5998l gms 3o b (oo g )ty SBGS e (5 9 5T gl o (o

ol 0l &1y Joda )3 a8 s plooll

5155 )laz b (ol JolS slacS'sly b B 5o Lo tlof]
OplgolaS gy Bras Jold otlofl (gloloss 05 2] jloi V-
9 PSS (b e 5l B g cllS e S 3 )5 Ve 5 V00
CublS jam S )3 )5 B g ¥ Fer (pjgns e pn e
Mg Ve jlaSonegl pa lacile g paiS (a8 S 1 S8
G sladile 5 puiS (AD s | LS 5 Bl 1w JlSa )5 )8
9 Cdl jlam pp S Y cpjomisite + )5 V0 gilgwlaS
e 998lggie b slacile g paS (D e I
2 U8 3 e VF (5lg)) (Bidglind +mde Jite (g)9ilgwnty
WA (Fwd (g SaLD g o2 (Sl g pAS (S Aoy
dS e SIS 6 )os pb L WG 85% (jgilguluS g S ile
oS e a3lioo dgiluS gnl (plierd 0P Sl g (iag)sie
g Ml oo WP 70% 1900 ¥ 90,8 5 joSiaw 5)15 pU L (2 jgmis e
cstlrord 29,5 )3 9 ol St g ol S le o
WP (g ¥g08 L (LS guagld (iScdle o)l 5118 (yg3b
(PPO) jlass i ssagi 0 0 3k slaiS il 5l 55 50%
Ly o lb1 iSile coles 5 g bl oo Anedllis Lis-N aolgls 31 5
092983950 5| (S 5 (il LB (24)) OD 6% (505058
+ o)) VO il e 9)58)gwgly + o yd /YO e
Gl doyd & 84100

Gl )3 ooy ils dewgi g ST ST Rl 4l
o Fed 3 9 )58 bLE 1381 )5 paS dlen Sl ojnl SV g
o)l cezge albed 5 cowlie LS L piSale g0
5 oo cowlio s, Saly Symo plply (sl odds )];)5lsS
IS i8S )3 o e S 3 ()98 Sl Sl e S ile
o 5 il e Ban b sl bl bl ol Bl
S Alia 5 gyt oAb (sl S ile 31 ooliol
o 35 y0 5Lk (sLmolSium] o glligl LiSiile b g
9 Job Gl pged 53 & 8ly cdngls ) Ghisile il (65)9lis

5 Ll 15 iy > Ml

W sy 9 3190
Saing o] 93  VFNNEY elys b 3 Sialesl ol
5 Q...‘(’:%lf oK JQL» Ql)JJ)‘Lo OL‘.‘.M;I d)‘)sLJ:S Olaass )’f).o
el [yal s LSS gl e ) Sl olSian] g Bl gl yoe
Jsb Jols e ingls sLiios olfiugl oldlis clase
elis) 5 Jlad Y57 Y ldlie (o0 By VTN ol
2l oK) il Job ail e 3ljT (elaly s adaw I e 54
Lyl b Jes Y87 FF o] oLl (o, 9 (Sps OYIY NS
92 22 UL Oliee 9 (aled Sl a8l oo b)d aw 5l 50 V0
obts V JSb 2 WANEY ely; Jlo (b Gladod o
o) 95 1o 5l SK yg0jl o zlosl plosl 1 LS ol o 03l

= Baykola Gavdasht Baykola == = Gavd
160
140
120

Rainfall (mm)

-

B [e)) 0] o
o o o o

N
o

Caidgls 9 WSyl Lo olRiwg! ;3 Y€+ V-VEY oly5 Jlw (b Oyl da pd g (Sl nle - JSS
Figure 1- Rainfal and temprature means in 2022 and 2023 at Baykola and Gavdasht research stations



1P+ 50k ¥ oylods Fe ol (55,9l auluo g pole) ol pl LS cblis by png}y YYY

o905 wllp (olend (ladgS wubsgls oS! )3 ad s
dw yd LiSe 0 £S5 LS YO+ lieds 05l 355 Cygody 9 S
Jlye 3580 53 £ )SolS Y e+l LS 3 £S5k B4 dbs yo
oy Slind g g Oy maaly ((B24Sgs 9 (Sjeoty

Byao CullS 5l LS O g0t S 13 p)SOlS VO 5 Ve e o
IR

i,y iy Aol b cadls bs catin ol iulof] @08 o

ab)S p b )3 yie Ve ) p ol g yia Ble Ve clS sl
Aol e 93 LajSS i 9 50 VB jglme )5 93 0 (g D
oololy @ ils Cas as )0 Gl i 93y 0 ad jslaie
5 plosl 8 sl Jlo o w5y ile 4y gl 5 calS aile
3 g b odalio g p3 Jad Jsb )3 jya lacile yle

Gialojl gl oo SE (lowd 9 (K58 Ologad ) Jgia
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Soil properties

Bayakola Gavdasht

Soil texture
Total nitrogen (%)

Available phosphorus (mg kg?)
Available potassium (mg kg?)

Organic carbon (%)

Electrical conductivity (dS m™)
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0.74 0.72
7.8 7.4
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Table 2- Analysis of variance of the effect of herbicides on wheat density, ryegrass density and density reduction, and ryegrass biomass and biomass reduction at Baykola
and Gavdasht research stations

SOV df Wheat density Ryegrass density Ryegrass density reduction Ryegrass biomass Ryegrass biomass reduction
e Baykola Gavdasht Baykola Gavdasht Baykola Gavdasht Baykola Gavdasht Baykola Gavdasht
Block 3 140.4 17.26 17.1 6.46 133.6 84.9 22.6 181.1 15.8 39.27
Treatment 9 6165.1"  2037.4™ 96.4™ 291.3" 2523" 2395.5™ 358.5™ 897.8™ 2453.7" 2114.4™
Error 27 1712 95.1 2.8 5.28 22.74 20.17 15.1 20.25 38.8 19.04
CV (%) 55 5.5 16.7 14.1 10.1 8.2 222 16.6 20.1 7.8

o> S5 Jloss ! o 55 I ixe WS e
**: significant difference at 1%

o2 0355wt § 9 15155 Bl Mo 50 g a2 e WS 1,5 W WIS 3y, gl lowi Wil puSile Al Y Jgun
Table 3- Mean comparison of the effect of herbicides on wheat density, ryegrass density and density reduction, and ryegrass biomass and biomass reduction at Baykola
and Gavdasht research stations

Wheat density Wheat density Ryegrass density reduction Ryegrass biomass Ryegrass biomass reduction
Treatments (plant m?) (plant m?) (%) (gm?d (%)
Baykola Gavdasht Baykola Gavdasht Baykola Gavdasht Baykola Gavdasht Baykola Gavdasht
Pyroxasulfone (150 g ha%) 254 be* 187 be 135 18.8°¢ 289¢ 449 ¢ 21.1°b 30.15bc 37.2¢ 49.3¢
Pyroxasulfone (200 g ha®) 264.2 ® 190.2 @ 12°b 1254 58.4¢ 63.149 14.0°¢ 26.3¢ 53.3d 56.4 4
Metribuzin (300 g ha't) 262.2 ® 197.7 % 142 230 29.1¢ 326f 25.6 ® 33b 27.9 ¢ 379"
Flumioxazin (150 g ha?) 214514 156.2 ¢f 120 2150 30.6¢ 40.9 ¢ 23.8P 3450 25.9°f 4177
Metribuzin (400 g ha'l) 181.2¢ 143.2 T 7.7¢ 13.84 56.7 ¢ 63.7 ¢ 146°¢ 22.3 % 54,74 62.4 ¢
Flumioxazin (100 g ha?) 240.7 ¢ 168.2 d 13,72 2752 25.6¢ 2749 30.12 4932 195f° 27.33h
Metribuzin (500 g ha't) 160.2 13759 7cd 113 65.1° 706°¢ 11.3« 15.7 ¢f 65.7 ¢ 72.3°¢
Pyroxasulfone (150 g ha™) + 2705% 198 54 8.0° 7150 78.8° 7.8¢ 133" 76.9° 80.2°
Metribuzin (300 g ha'*) ' ' ' ' ' ' ' '

Othello (1.6 L ha't) 238.2°¢ 175.7 < 1522 24,7 26.9¢ 2599 25.9® 4582 254fF 32.89"
Control (weeding) 2815 2042 0° of 1002 1002 0¢ 09 1002 1002

(LSD P> 0.01) sl oyl ixe SR 186 S yiio By G las b jlos 5 & boyyo (slo pSilio ¢y j> %
* In each column, means with the same letters are not significantly different at LSD P> 0.01.
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Table 4- Analysis of variance of the effect of herbicides on biological and grain yield, harvest index and biological and grain yield changes at Baykola and Gavdasht
research station

SOV df Biological yield Biological yield changes Grain yield Grain yield changes Haivest index
e Baykola Gavdasht Baykola Gavdasht Baykola Gavdasht Baykola Gavdasht Baykola Gavdasht
Replication 3 228482.6 116635.0 0.6 454 115995.1 29115.8 17.4 72.1 2.4 13.9
Treatment 9 10365599.4™" 2255154 3.8 333.5™ 3770554.1 892073.1™ 313.5™ 454.8™ 68.2™ 88.4™
Error 27 267118.3 80105.2 0.6 11.3 56490.8 36035.1 9.59 34.9 7.8 20.7
CV (%) 4.9 5.5 18.4 20.9 6.2 9.8 135 20.5 7.8 12.2

**: significant difference at 1%
#: data exposed to radical transformation.
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Table 4- Mean comparison of the effect of herbicides on biological and grain yield, harvest index and biological and grain yield changes at Baykola and Gavdasht
research station

Biological yield Biological yield changes Grain yield L Harvest index
Treatments (k%] ha‘%; ’ (%A)) ) (kg hg'l) Grain yield changes (%) (%)

Baykola Gavdasht Baykola Gavdasht Baykola Gavdasht Baykola Gavdasht Baykola Gavdasht

Pyroxasulfone (150 g ha®) 11373°% 5411.5 be 22.61 abc 12.35¢ 40795°¢ 2027 « 2244 23.6« 35.9bc 37.49 be
Pyroxasulfone (200 g ha®) 11659.6 @ 5754.8 @® 25.02 8 20.54 P 447630 2211.3 ¢ 28.3°¢ 32.4b 38.51® 38.65 ac
Metribuzin (300 g ha'l) 11373.5° 5686.8 @ 23.68 abc 18.47° 4110.3°¢ 2141.8 bed 2351 30 be 36.13 b 37.93 abe

Flumioxazin (150 g ha?) 10043.9°¢ 4897 ¢ 11.99¢ 0.87 ¢ 3345¢ 16725 ¢f 96f 13.1¢ 33.27°¢ 34.21°¢
Metribuzin (400 g ha't) 8240 4120°¢ -4.42 ¢ -13.68°¢ 2788.3f 1555.8 f -13.8°¢ -9.9f 33.88°¢ 37.84 abe
Flumioxazin (100 g ha?) 10287.4 ¢ 5018.7 < 14.71 < 4194 3680.8 % 1901.8 ¢ 145¢ 18.7 d 35.9bc 37.88 abe

Metribuzin (500 g ha't) 74149 ¢ 37074 F -17.98f -28.56 194459 959.8 9 -33.1h -37.19 26.45 ¢ 36.13¢
Pyroxasulfone (150 gha™) + 119077  5g364b 2504 2222  45045°  2307.3°  40.4° 428° 3877  4103%

Metribuzin (300 gha?)
Othello (1.6 L hat) 10555.7 ¢ 5152.8 «@ 17.6 bed 12.25¢ 3769.8 ¢ 1938.5 cde 17.7¢ 24.2 < 35.76 bc 37.5 abe
Control (weeding) 12439.18 6094.6 2 29.232 27.232 52433 2694.32 4514 48.4 @ 42.13% 44214

(LSD P> 0.01) sl oyl jixe SR 186 S yiio By G Blas b jlos j & boyyo (slo pSilio gy j> %
* In each column, means with the same letters are not significantly different at LSD P> 0.01.
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