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ABSTRACT

The efficacy of pretilachlor from chloroacetamide herbicides inhibiting lipid synthesis and bensulfuron
from sulfonylureas urea inhibiting the synthesis of enzyme acetolactate synthase in the control of
barnyardgrass and bulrush were investigated in sole and mixed applications at 0, 25, 50, 75, 100 and
125% of the recommended doses. The results showed that weed control in response to different doses of
two herbicides could be expressed by logistic dose-response model (R%>95%). The required dose for 50%
reduction of barnyard grass biomass (ED50) in the treatment with pretilachlor and bensulfuron was 17.1%
and 24.7% of the recommended dose, respectively, and 32.3% and 26.4% of the recommended dose for
bulrush respectively, indicating higher efficiency of pretilachlor in barnyardgrass and bensulfuron in
bulrush controls. While pretilachler provided complete control of barnyardgrass, none of the herbicides
were able to completely control bulrush up to 125% of the recommended dose. According to the fitted
dose response logistic model (R%>95%), mixing the recommended doses of bensulfuron with 75% of
recommended dose of pretilachlor or the recommended dose of pretilachlor with 25% of recommended
dose of bensulfuron resulted in 100% control of bulrush. Today, sedges are the most abundant and diverse
weeds in rice fields, and according to the results of this study, to control the most prevalent weed of this
group, bulrush, mixing of herbicides is necessary. By mixing the pretilachlor and bensulfuron herbicides,
it is possible to control bulrush and barnyardgrass, the two key weeds of paddy, with lower doses of these
herbicides, which require further studies in field conditions to determine the appropriate dose.

Keywords: Compatibility, herbicide, mixing, rice, weed.
J3LG 5 sladdle J S 53 Jitocyg yodlamwnt 9 IS 1 (sl S dle S ob

£ 8 Y I oy Y . . 3 5 . A
ws“;ﬂmm‘ G{M O ¢ ibb‘)ﬁlﬁuﬂu} 3 Db,)ulﬁuw
Ol g5 o515 (65, 9LES 0usLiSls (LS el 5 oly g8 Gltils 5 skl (g 55 mdils oS4 —E4Y )
Wy n‘_;j)}\.:s @}JJ} u.foj}ai ebu-_j?ﬁ QLAJ'LA ‘)}‘:‘S c;ﬁ au.:i;d A 30 U\rﬁ‘b—\"
(YA9/0/Y & o pdy e )l — VFA4/Y/YE 223 50 7 ,0)

©

I osilamcy g G e odybik halilg)lS lagiSale SISy lapiSuile olSalaglpaslacile
oy 3 LU g0 )3 o] (iSeny 5o g (3] g0ty jlits SISV gl w3l s 02)la5l (sloegl disilgu
psladile Jpus o ol (LS gl AS gw)p s9im 9 Boygw J RIS 53 0Ad dpog 13 4oyd WO 5 V ek VO B YD ho
Rl 10> B+ (sl o5V 53 (RE295%) 39 ol BB Stwarg) Gl Jae b iSiile g3 il slajp b jles
YVIY 95m sl g oddavogi 53 203 VIV 9 WIN a5y c0igyodlgmcn 9 5555 b loss )3 (EDS0) Bg)9m 0395Cuns j
g o930 JAS 2 gaslgmin 5 Sgage S5 3 NSy b @l Sl &5 29 0ad sy o 20 VY 4
A 4 g esdaog 15 a0 WO b biSiale |l Soma bl cage |) Bgjow JolS S8 SN o5 Jls
Lo VO b ygysilgu iy 0dd duogs 5 MBI (RE295%) od ol Swcd guol=jo Jao sillae 3395 5950 JolS
oS 0jgyel cudly JUida ) jo3m dopd Voo J5S cygpatlamiy dopd YO b JSMS y oddanogs 53 35 9 Sy
i 09)5 ol a3l Sadile Sl 3485 (pl @l Billae g A @y g)l3e ppcslacile o SEsiie 5 (Bl
=2 )3 S Sedile 55 S (gpadlawcn 5 WS p (IS ile 93 BISTL el (65955 b piSile bUST g5
P omS @l @lasyze lulyd o pin o) p ejls & Cunl june iSile ol Gl (5a8 55 b By g 95

* Corresponding author E-mail: malizade@ut.ac.ir



(DA 5aslacile [ils dome /(VE01) 0L Kan 5 o3l3le

™

03 s digls Dl E S e 55 5 edd e
.(Hatzios & Penner, 1985)

S b ol S s el S SRS el
Wleld  Grme Olojes Ojswa b iSiile
ol akias 0L Sl ol el ol 3
e odi5l53L) ConleS 5 =
JRS s (ACCase 39Sy STy 5l Jd
Copslseds L b s e
Sl 38 gwy 5 (Zhang et al, 2005)
S eMeas .ol e (Jordan,  1995)
Sl b b s plaS s ol 53 s Sl
DS bl 5 SLASES (Y 5y e
i Cu .(Blouin et al., 2010) <.l ol
Oskes b Bl s o plas s oLl Sl
s (Stauber etal., 1991) ... I, 5 (Jordan, 1995)
3,585 5 (Stauber et al, 1991) oS ses
b 5 kS s sl 035 (Mueller et al., 1989)
JeeeS 505, 5 (Young & Hart., 1999) o5l
(Stauber et al. 1991) 5,  zes Sl gl
bl Sl gl oS gl iscds
Burke ) s 5 b 2SS p Sl oL 5 (S,0s5L
Oaos8swiy GmslS 5 WOyskes (et al, 2004
S daen glaiscile Bbsn 5 0 la
30 5 B B g Jlasla 5 oY S 5o L
Lyl (Baldwin et al. 2001) wyls Obe jes
e Sl a8 L Gy IS iSdls
ol boh s G g |y Gy J 58 53 S silS
Sy on e sl g g glls b
.(Jordan et al., 1997)

ol ol 5 IS o3l 6l 51 SAN 582 _is ile
St b b 5 plal o 8w (b iS5l b S

2 Sy b ASde ) sl e bl

-

doddo
I eSF s g sl joaglacds
el S s LS e LSS
oo sl Sl gl G s aglds
Lo Lo Pl sl eslatal 5 daea W Sl
ol plbotal Lol J 8 cer iSdile
Sl Res asy3e S 3 SSle w56
ool il bl pgen Loy osls
5 Sl o34 o ble Sl s aiea b iSiile
A D GRS e o el S
Tesals L il b w8 e b WS T LS
obsl Spsens ol Ol LS
Lo g Lokl 5 S LSl sla s il
e (il sl S S
Sl 3l 2,58 Olej yo g5 o aler 5l (S3nte
S gAe S ik Jas 5 iScds 5
Lol sl il Grme boamlie 53 5 aglacile
Sl 5l S edea Al el ol
Sl I3 Ly a1l s iSdle f$ i
das g Sl ) ke 4 pgen 3555 Ol
Streibig & Jensen 2000; Kudsk & Mathiassen )

.(2004
s A DB 4 s iSiile LYl s o e
33 88 el Sl 0T @ 0T 03p 50 5 iSils
S35 (Myer & Coble 1992) 5,15 (¢sl,&l 5 5,18
Lol e Jodl oK il o boetl s iSCile
S 3 0lS w3 edd ag Jsle 55 Ll
2l Bl o e s 5 oS (slaghiil 1 s
odeas .(Green & Baily., 1988; Barret, 1993)
S5l aS Ll gsesl b b iscale (2t Jlazs]

! Antagonism
2 Synergism
3 Additive



v

e Jeels i s in 5 AN laiSile LS es

135 ity Sl 53 s e
Shls eyl o 58l s b (ad 5055 5,80 OAS il
Kaushik etal., ) el il 531 b zeus ST ol
S sl 0lE K8 e mlS e (2006
Ll bl S L ool Lol
G e GoseelS LALS 5 s e e
(Hill et al., 1990) ..

5 5 6503 shlse shls b iscile Lol
Saclacile Caresr 5l x5l el (SKas Lo
Wl e Bl iScile S ospls A s &S
G S Hagh b s 5l ke S (5,8 4l
ssba S Sl isile w5 pslie & Jes
Lo aslid ol ot 35 e e (5 SO
Saglecile w4 e Ll e b isdle
sph iSdile L a4 cwslie gl
S oels s IS sbe (Barrett, 1993)
b gscile bl s S5 s
s Ol Kl alaeysl sl e
.(Naylor, 1996) Lxwa 03,54 g 35l

L SSS Sl slaisile bl LIS
b U b mr S L BSOS 5 S
Solads slass .x;iu;j;@wj Lopaslacae J s
.(Jordan, 1995) wkas Jals 1) b iscde s 58
Jgams S bl gla iScile bl o gdle
siSdile Kol DYl wylpe S
sbls scde SO L Ly ol
(Lanclos et al., 2002) ol S 55 Jlad s5lasl
Saslacile JS o Job b b b
e iSUile Wl 3 IS, b st 5N b
Lsdo S5 RIS b sl Joe oS L
.(Lanclos et al., 2002)

Joo ol L osham LS slaisile
bbbty JS Slacd glaoy S 51 <sline

PN 5 SOl s S
5 =9 5,8 > (Brachiaria platyphylla)
e il s e OB s LM
(Scott, 1997) s

Y 25 Do S 51 b o LS 55 b
3,08 b anlie 53 Gy RS gdoys WL
Sy i Case L osplS ool il
A Gbls s nleS g8 b sl sl LY
TAS ) U o A Al 5 sy Rals
ol G as L oawslis 5> (Leptochloa sp.)
Bhullar et al., ) iy o 55 1, «slssd
s b VS 5 o dlagle bl (2016
OG5 ol e L 2SS L e 2SS g
e wp KL s aslacile s J S
Lyl (Ntanos et al., 2002) Ll o oal
JUPPI. INCERNSPYRNC N PR TAE (g B
5 mbeSh b S0 op Lol LS
sl 5 L i w;uﬂ shls co b Jlagla
Sdda 3 ol Gm B s aeSL b e
Soadle spam Do 3l by 3 S Iy Rals
L Slpbom Bl DS Sl
Boger et al, ) ol 4oy LB oy pls s
.(2002

s b Sl b Olyes 58
Fischer et ) s b, J 28 5 b8l 31 glyls
L Cudse sl iS58 noL Lol (al., 2004
e LOT L 5 e b s IS
Sl S Sty 5 ol edles
3 Al s DBasse IS s p LB
L sacile ) S ohlS als daol Lo
A, .(Ntanos et al., 1992) —.ils Jlise
5 (A o3 b bl o silssl)
Lilss gbls (ALS) OB,ls3L) Lae,sl bs o) e



(DA 5aslacile [ils dome /(VE01) 0L Kan 5 o3l3le

YA

208 el 55iS el sl S e
Slr oo rrgslasl (isdle 53 cpl Ol jen
EL RS & bl clis sy aclacile J xS
Cosmin BI! OSGl (s Bka U a5
Lo 5 Goose Olojen J 28 g IS5 5

A plonil L S ile e alS ot

W9, 9 S0
Coslan) 5528 oy Oladosd dn o )3 G (]
YA 54 YN L (o e s (el Ok
3TV ez 0F oLl Jgb bl 4 s
bl 5 Lo Ch” 3l e YA/A CU.U\ 5 S
Olyee i plowil VY40 Lo ST glas glals
vay/a o sl sl Jle s sVl <Ny
am o WY AVl Ol > 4 ys baugie 5 e o
S csb .(Anonymous, 2017) 54 s S sls

By p Pt g8 5l Ol s eslinal 5
s S (S s Slend b SRy S

el 0 0303 OLES Y s s Ealesl s eslinad

ot BV (O T IS { PR VNG WP T P
sooSsus sbgsale bl uies
JAS Gl Sk SVl me O8W,1s50
N Gy dleds Boae e s Gy e
S RS sl Slsl slaisaide
oScide Les 5 ol sl s & o
oh Qopsdpmin) Jme0 sl s e
o S gl iSdle £ sgms b ries
aay 93 53 OS5 o cpl ol SIL ds s Al
GBS 5 ASEs) Ladkaslial s IS @y jmmie o
oo S Sl B = 3 JSU 5 oS ol 35
Gyae aile @ oar g b plpls Sl 508 s
Gpas il sl 5 by IS 0 2.5
S P T R X BT B
2 biscile ol Ses s p Do g

Ay B (55,0 L S aglacile J S
sl soacile Sl 35 o ege (g
e @l sbisdils 51 IS, 5 cd OUS
5 8 Opusilpmin K3 S 3 el O S
5 bSe U Gl SSle i e

u:\.lLo}i SKB dw 9 S 3 Olwogas - Joss
Table 1. Soil physiochemical properties of the experimental site

K (PPM) P (PPM) N (PPM)

EC (mpcm?)

OC (%)  pH  Clay (%) Silt (%) Sand (%)

156 9.5 0.1 1.41

1 6.8 27 52 23
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Figure 1. Dose response of barnyardgrass biomass to pretilachlor sole application ® (0, 25, 50, 75, 100 and 125% of

recommended dosage “1750 g ai.ha-") and pretilachlor mixture with bensulfuron (O 25, ¥ 50, A 75, ll 100 and [ 125% of
recommended dosage “62.5 g ai ha-'”).
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Table 1. Parameters estimated by fitting the three-parameter sigmoidal logistic model to barnyardgrass biomass reduction
in sole application of pretilachlor and mixed with different levels of bensulfuron

Model parameters (SE)

Treatments

Min (se) max (se) ED50 (se) ED90 (se) R?
Sole application of pretilachlor (0-125%) 0(2.7) 100 (0.5) 17.1 (3.4) 51.7 (4.9) 0.99™
Pretilachlor dosages + 25% bensulfuron 53.2(1.7) 100 (0.4) >0(0) 33(3.7) 0.99 ™
Pretilachlor dosages + 50% bensulfuron 71(2.7) 100 (0.2) - 30 (4.8) 0.99 ™
Pretilachlor dosages + 75% bensulfuron 93 (2.7) 100 (0.2) - - 0.99 ™
Pretilachlor dosages + 100% bensulfuron 95 (2.7) 100 (0.19) - - 0.98 ™
Pretilachlor dosages + 125% bensulfuron 98 (2.7) 100 (0.3) - - 0.99 ™
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Max: mean values for upper limit, Min: mean values for lower limit, ED50 & ED90: the rate needed to provide 50 and 90% control,
se: error of the estimates, pretilachlor doses: 0, 25, 50, 75, 100 and 125 % of recommended dose.
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Table 2. Parameters estimated by fitting the three-parameter sigmoidal logistic model to barnyardgrass biomass reduction
in sole application of bensulfuron and mixed with different levels of pretilachlor

Parameter estimates (SE)

Treatments Min (se) max (se) ED50 (se) ED90 (se) R?
Sole application of bensulfuron (0-125%) 0(0) 98 (0.3) 24.7 (3.3) 83 0.99™
Bensulfuron + 25% pretilachlor 69 (2.1) 100 (0.7) - 41 0.96 ™
Bensulfuron + 50% pretilachlor 83 (1.4) 100 (0.3) - 17 0.99 ™
Bensulfuron + 75% pretilachlor 100 100 - - -
Bensulfuron + 100% pretilachlor 100 100 - - -
Bensulfuron + 125% pretilachlor 100 100 - - -
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Max : mean values for upper limit, Min : mean values for lower limit, ED50 & ED90: the rate needed to provide 50% and 90%
control, se: error of the estimates, bensulfuron doses: 0, 25, 50, 75, 100 and 125 % of recommended dose.
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Figure 2. Dose response of barnyardgrass biomass to sole application of bensulfuron @ (0, 25, 50, 75, 100 and 125% of
recommended dose “62.5 g ai.ha™'”) and the its mixture with pretilachlor (© 25 and ¥ 50% of recommended dosages “1750

120

100

g ai ha'”).
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Figure 3. Dose response of bulrush biomass to sole application of bensulfuron @ (0, 25, 50, 75, 100 and 125% of

recommended dose “62.5 g ai.ha?”) and itsmixture with pretilachlor (O 25, ¥ 50, A 75, l 100 and [J 125% of
recommended dose “1750 g ai ha™).
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Figure 3. Parameters estimated by fitting the standard four-parameter dose-response model to bulrush biomass reduction in
sole application of bensulfuron and mixed with different levels of pretilachlor

Parameter estimates (SE)

Treatments Min (s¢) Max (se) ED 50 (se) ED 90 (se) 0.99 **

Sole application of bensulfuron (0-125%) 0(0.2) 91 (1.3) 26.4(2.1) >125(-) 0.96 **
Bensulfuron doses + 25% pretilachlor 32(0.2) 97 (1.3) 32.5(4.8) 125 (5.3) 0.98 **
Bensulfuron doses + 50% pretilachlor 42(0.2) 98 (0.3) 28.0 (3.5) 87 (3.2) 0.96 **
Bensulfuron doses + 75% pretilachlor 64 (1.2) 100 (0.3) 19.4 (5.8) 45 (2.5) 0.99 **
Bensulfuron doses + 100% pretilachlor 71(1.9) 100 (0.2) 22.2 (3.4) 27 (0.3) 0.99 **
Bensulfuron doses + 125% pretilachlor 78 (2.4) 100 (0.2) 22.7 (2.6) 24 (0.38) 0.99 **
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Max: mean values for upper limit, Min: mean values for lower limit, ED50: the rate needed to provide 50% control, b: mean values
for slope, se: error of the estimates, bensulfuron doses: 0, 25, 50, 75, 100 and 125 % of recommended dose.
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Figure 4. Bulrush biomass response to sole application of pretilachlor ® (0, 25, 50, 75, 100 and 125% of recommended dose
“62.5 g ai.ha™”) and its mixture bensulfuron
(0 25, ¥ 50, A 75, B 100 and (I 125 % of recommended dosages “62.5 g ai ha™”).
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Figure 4. Parameters estimated by fitting the standard four-parameter dose-response model to bulrush control percntage in
sole application of pretilachlor and mixed with different levels of bensulfuron
Parameter estimates (SE)

Treatments Min (se) Max () ED 50 (so) ED 90 (se) R2
Sole application of pretilachlor (0-125%) 0 (0.0) 78 (1.3) 32.3(2.8) >125% 0.99 ™
Pretilachlor doses + 25% bensulfuron 44 (2.3) 100 (1.3) 45.1 (6) 84 (6.3) 0.93™
Pretilachlor doses + 50% bensulfuron 66 (4.7.0) 100 (0.3) 56 (3.9) 71 (0.9) 0.98 ™
Pretilachlor doses + 75% bensulfuron 78 (6.5) 100 (0.5) 54 (5.8) 58 (0.9) 0.96 "
Pretilachlor doses + 100% bensulfuron 81(6.7) 100 (0.2) 47 (3.8) 46 (0.5) 0.99 ™
Pretilachlor doses + 125% bensulfuron 91 (8.2) 100 (0.2) 17 (3.8) >90 0.99
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Max: mean values for upper limit, Min: mean values for lower limit, ED50 & ED90: the rate needed to provide 50% and 90%
control, se: error of the estimates.
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Figure 5. Rice biomass response to sole application of pretilachlor @ (0, 25, 50, 75, 100 and 125% of recommended dose)
and its mixture with bensulfuron (0 25, ¥ 50, A 75, l 100 and [0 125 % of recommended dosages).
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