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7- Amaranthus retroflexus L.
8- ChenipodiumalbumL.

9- Polygonum aviculare L.
10- Datura stramonium L.
11- Portulaca oleracea L.
12- Convolvulus arvensis L.
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5- Beta vulgarisL.
6- Solanum nigrumL.
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9- Fumaria officinalis L.
10- Papaver spp.
11- Cirsiumarvense L.
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1- Synergism

2- Additive

3- Antagonism

4- Reference model

5- Additive Dose Model (ADM)

6- Multiplicative Survival Model (MSM)
7- Concentration Addition = CA

8- Independent Action = |A
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Figure 1- Schematic presentation of herbicideinteractions (IDso = rates of herbicides, applied alone or in mixture, for a
50% weed control) (a); Isobolesfor mixtures of herbicides at a given response level, e.g EDsp based on ADM and MSM
models (b)
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3- Tragusa, Spin

4- Bayer Crop Science, Germany

5- Golsam, Gorgan

6- Matabi 121030 Super Agro 20 | sprayer; Agratech Services-
Crop®, Spraying Equipment, Rossendale, UK

7- 8002 flat — fan nozzle
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1- Sulfuric Acid (H2SO4 98%) Art 100713 MERCK ,
Minatajhiz.co.LTD
2- Germinator (Grow Chamber, 375 L, Iran)
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Table 1- Herbicidal treatments with different pure and mixture ratios on the black nightshade red root pigweed weeds (g a.i.
hal) in greenhouse experiments

w‘sm btsl ‘suw
Herbicide Mixtureratios
Yooie Yo:vo X Yo:vo CH R
100:0 75:25 50:50 25.75 0:100
obww (g52,E0 (LS 55 0,590 Boke 0,5) bglses ;5 LiScile a glas
Solanum nigrum L. Herbicide dosesin mixture (g a.i. ha™)
Cumpegbil ¥ plisdegh + plisdagd +adl ol 19.79+0 14.85 + 2.07 99+4.14 4.95+6.21 0+8.28
tDes+Phen+Etho + Clopyralid
" 39.58+0 29.7 + 4.14 19.79 +8.28 99+1242 0+16.55
" 79.15+0 59.37 + 8.28 39.58 + 16.56 19.79 + 24.84 0+33.1
" 158.3+0 118.74 + 1656 79.16 + 33.12 39,58 + 49.68 0+66.2
" 237.45+0 178.11 + 24.84 118.74 + 49.68 50.37 + 74.52 0+993
" 316.6+0 237.48 + 33.12 158.32 + 66.24 79.16 + 99.36 0+132.4
oS+ adlmls 71.82+0 53.88 + 2.07 35.92+4.14 17.96 + 621 0+828
Chloridazon + Clopyralid
" 143.65+0 107.76 + 4.14 71.84+8.28 35.91 + 12.42 0+16.55
" 287.29+0 215,52 + 8.28 143.68 + 16.56 71.82 +24.84 0+33.1
" 57458+ 0 431.04 + 16.56 287.36 + 33.12 143.64 + 49.68 0+66.2
" 861.87+ 0 646.56 + 24.84 431.04 + 49.68 215.46 + 74.52 0+993
" 1149.16 + 0 862.08 + 33.12 574.72 + 66.24 287.28 + 99.36 0+132.4
Comogbyfl + plisdagh + plidegd + ol )8 19.79+0 14.85 + 17.96 9.9 +35.99 4.95 +53.88 0+7182
Des+Phen+Etho +Chloridazon
" 39.58+0 20.7 +3591 19.79 + 71.84 9.9 +107.76 0+ 143.65
" 79.15+0 50.37 + 71.82 30,58 + 143.68 19.79 + 21552 0+ 287.29
" 158.3+0 118.74 + 143.64 79.16 + 287.36 30.58 + 431.04 0+ 57458
" 237.45+0 178.11+215.46  118.74+431.04 50.37 + 646.56 0+ 861.87
" 316.6+0 237.48+287.28  158.32+574.72 79.16 + 862.08 0+ 1149.16
058 dny owg il
Amaranthus retroflexus L.
Cuagbyfl + plisecd + plihagd 3 gls 2149+0 1612+2.15 1075+ 4.29 537+ 6.44 0+858
tDes+Phen+Etho + Clopyralid
" 42.99+0 32.24+4.29 21.49 + 858 10.75 + 12.87 0+17.16
" 85.99+0 64.47 + 858 4298 +17.16 21.49 + 25.74 0+34.32
" 171.98+0 128.94 + 17.16 85.96 + 34.32 42.98 +51.48 0 +68.65
" 257.97+0 193.41 + 2574 128.94 + 51.48 64.47 +77.22 0+102.97
" 343.96+0 257.88 + 34.32 171.92 + 68.64 85.96 + 102.96 0+ 137.29
0928+ Wlgls 75.98+0 56.99 + 2.15 37.99+4.29 18.99 + 6.44 0+858
Chloridazon + Clopyralid
" 151.97+0 113.97 + 4.29 75.98 + 8.58 37.99 + 12.87 0+17.16
" 303.94+0 227.94 + 858 151.96 + 17.16 75.98 + 25.74 0+34.32
" 607.87+0 455.88 +17.16 303.99 + 34.32 151.96 + 51.48 0 +68.65
" 911.81+0 683.82 + 25.74 455.88 + 51.48 227.94+77.22 0+102.97
" 121574+ 0 911.76 + 34.32 607.84 + 68.64 303.92 + 102.96 0+137.29
Comogbyfl + plisdagh + plidegd + ol )8 21.49+0 16.12 + 18.99 10.75 + 37.99 5.37 + 56.99 0+75.98
Des+Phen+Etho +Chloridazon
" 42.99+0 32.24 +37.99 21.49 + 75.98 10.75 + 113.97 0+ 151.97
" 85.99+0 64.47 + 75.98 42.98 + 151.96 21.49 + 227.94 0+ 303.94
" 171.98+0 128.94 + 151.96 85.96 + 303.92 42.98 + 455.88 0+ 607.87
" 257.97+0 193.41+227.94  128.94 + 45588 64.47 + 683.82 0+911.81
" 343.96+0 257.88+303.92  171.92+607.84 85.96 + 911.76 0+ 1215.74

T

Des+Phen+Etho = Desmedipham + phenmedipham + ethofumesate
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1- Effective Dose
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Figure 2- Dose-response cur ves of three log-logistic model fitting applied alone and mixture of desmedipham plus
phenmedipham plus ethofumesate with chloridazon and clopyralid with different mixtureratio on Solanum nigrum L. (a-c)
and Amaranthus retroflexus L. (d-f) dry matter at four- to six-true leaf stage. Mixtureratios have been shown based on

desmedipham plus phenmedipham plus ethofumesate, chloridazon and desmedipham plus phenmedipham plus ethofumesate
ratio in mixture from above to below, respectively
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Table 2- Dosesrequired of clopyralid and chloridazon in mixture with Desmedipham plus phenmedipham plus
ethofumesatein various fixed-ratio binary mixturesfor 50%, 80% and 90% reduction in on black nightshade and
redroot pigweed aboveground dry matter compared to untreated check at four-to six-true leaf stage. SE values are given in

parenthesis
Weed species Herbicide "'ri:::_re Effective dose (g a.i. ha™) (;1Sa ;5 0,550 03l 0,5) LiSile 1 0 slajd
jpadile &g8 oS le DI o EDs, EDs EDy,
T Des+PhentEtho gl +5i+ 2 100:0 5.77(1.01) 4757 (5.21) 163.46 (19.60)
DestPhentEtho +Clopyralid o o 5 47.0340.7140.11) 8 20134281 329+ 1.09)  68.65+9.57 (11.98:2.93)
Flrod + e s
" 50:50  251-111(0.434021) 14394639 (2.0241.01)  39.98+17.77 (6.89+3.68)
" 25:75  1.04+131(0.1240.27)  6.41+8.04(0.67+0.92)  18.51+23.23 (2.16+2.48)
ol 25052l Clopyralid i 0:100 238(0.51) 1642 (221) 50.87 (7.07)
Solanum Chloridazon . 5 100:0 12,47 (2.69) 87.43 (12.49) 273.09 (37.82)
. Chloridazon + Clopyralid i z 5
= Sl 75:25  12.6440.49 (1.83+0.15)  65.5342.97 (9.28+0.95)  171.64 +6.60 (32.24+2.75)
" 50:50  6.1040.70 (183 40.25)  47.35+5.46 (8.05+2.37)  157.01+18.09 (26.02+4.01)
" 25:75  3.91+1.35(0.93+0.29)  28.42:9.83 (4.05+2.96)  90.68 +31.36 (22.79 +5.16)
Clopyralid i, 0:100 238(0.51) 16.42 (2.21) 50.87 (7.07)
Des+Phen+Etho gt 458+, 100: 0 5.77(1.01) 47.57(5.21) 163.46 (19.60)
DestPhentEtho +Chloridazon o o 350,434 (0.88+0.98)  18.72+22.67(2.4942.55) 49,28+ 59.60 (7.46+ 9.70)
Flhph e+ gl ls
" 50:50  1.62-5.86(0.2041.82)  11.88+43.11 (2.95:6.94)  38.17+138.49 (6.57424.96)
5 25:75  1.05+11.38(039+2.35)  6.57+ 70.07(2.98+ 10.55)  18.65+203.01 (5.06+43.22)
K Chloridazon (), 100: 0 12.47 (2.69) 87.43 (12.49) 273.09 (37.82)
Des+Phen+Etho 5 +8 +,. 100 : 0 12.93 (1.57) 49.07 (3.47) 107.07 (11.24)
DestPhentEtho + Clopyralid .0 g5, 121 (1.014024)  35.56+4.74 (185+1.02)  79.15+ 10.56 (9.94+2.24)
,.I ol e+ .\EJI,_.:’JS
" 50:50  6.48+2.59(0.98+0.19)  26.72+ 10.66(1.84+ 1.15)  61.20+24.42 (7.63 +4.44)
" 25:75 3224398 (0404 041)  12.64415.63(0.94+ 1.03)  28.14+34.79 (3.52+ 4.16)
Clopyralid g 100:0 5.05(0.70) 19.63 (1.63) 43.43 (6.53)
o
sah ity Chloridazon syl ¢ 100:0 46.72 (5.19) 178.55 (12.56) 391.19 (48.17)
Amaranthus Chilpeiason i Clopyralid 75:25 3531+ 1.33(3.8240.75) 13277+ 5.01 (9.05+ 1.78)  288.14+10.87 (38.56+3.52)
oai A8 adlls
retroflexts L. " S0:50 21334241 (2.6440.75)  89.88+ 10.15 (5.54+ 2.54)  208.45 +23.54(26.92+4.07)
" 25:75 1177+ 4.12 (0.91+0.82)  44.85+ 15.68(2.99 41.38)  98.08:34.30 (12.16+5.66)
Clopyralid g 100: 0 5.05(0.70) 19.63 (1.63) 43.43 (6.53)
Des+Pherr+Etho gt 4.5 +,m 100: 0 12,93 (1.57) 49.07 (3.47) 107.07(11.24)
DestPhentEtho +Chloridazon o )0 980,11 55 (1214 1.54)  39.92+ 47.03 (3.59+ 3.86)  90.76+106.92 23.52+20.85)
Flagd 4+ geila 8
" 50150  5.49+19.40 (0.87+2.88)  26.62+ 94.06 (4.27+ 5.48)  67.01+236.82 15.81+20.82)
" 25:75  3.23+3422(041+3.85)  13.05+138.48 (3.12: 8.14)  29.56+313.66 (5.86+41.58)
\ Chloridszon ol 100:0 46.72 (5.19) 178.55 (12.56) 391.19 (48.17)

T Des+PhentEtho = Desmedipham + phenmedipham + ethofumesate
I Standard errors are in parentheses
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Figure 3- Isoboles and data for fixed-ratio binary mixtures of desmedipham plus phenmedipham plus ethofumesate with
clopyralid on black nightshade (a) and on redroot pigweed (b), mixture of chloridazon with clopyralid on black nightshade
(c) and on redroot pigweed (d) and mixtur e of desmedipham plus phenmedipham plus ethofumesate with chloridazon on
black nightshade (€) and on redroot pigweed (f) at the EDso (@), EDgo (#) and EDgo (<) response levels. Barsindicate 95%

confidenceintervalsfor the estimated EDsy, EDgy and EDgg doses. The doses have been scaled so that the doses of the
herbicides applied separately are 1.0



WS 5ol F o leds Y Al «((55y9LiS aubus g pale) lalS cblas 4yl YAY

LM (elbms I Syt 5 oty S dlgplio |, i ile (clo
e Comd jyaiile SLS gy (R sl 3l 3y90 Si5e 55 oS
DS Gile Yol a8l ialS | g 4l iglil LS LIS
3 sy Hlade 4 g amdls sl Bum oSl 4 5o clale
ol 0391 5l 3y90 (J)S aw 4 (e (sl S ile clale
S5 a bybe 3 4B, IS lapiSile blite Ol Sl ¢ piman
Ol (Y8) OllSan g (s ygu (V) 3,5 (S B jnile
crge (glhenl pSide L iy piSile oS 5 oS 0l
0305 aipglS 5 0y Saels 5 mcslacile 5o, bl ) Ll
o Aty ogy Bl 5 0,55 yadile S8 S 4l
() s9l s 3ol 2gad iy S pd slo S ile il o
S Sl cage mdslS b (19)509)lS bslis &8 05)S 3155

Sradide S 53 (e ST 590 g poS 0w 9 S99
sla i Sale S 5wy iBrachiaria platyphylla
S ile L (G9ee S 9 8gSTilenl) sl LSV gl 535155k
A8l sl (8lanesd 5 (9yglinnl) Lyl Juid (63 09)5 sl
S o Ledl LS aslo gy s T ke Ll ol
OgVgasd 2l 5 g5 (1Y) 8l GialS T Jgenn 557 5yncile
G2l L Gl el wlg o or S ule bobre ) S cile
LapiScide 5 S pn s 38 4 o b isiile o6
L oad by lsee JLsb sjo (sgien odd dlge)d slaiSdle 29
oybad (S hall 4 i o Wi (Vg0 )b Lol sl
5 nlos Ly 5 i ialidl ol clacs s gy ol obliams
gep Oyg0)> g (iSide Jlb S 5 @ 4j20
s JLd s LS 5 4 (Sfglan Bd 4 lapisiadle «pais
+ pligio s (S cide bobe gl dunlie (V5 5 V1) Wgd o
A Gt (950 WlynglS sl A Cile b Cunmogdail + plirogyd
> BB mle (grVgeyd ) Lale oigd (igedgel (¥ 90,8 &S
AU byl atogy G5 55y Vg gl iSile O
GESdids oS5 5| ol clanlie oSyl il 4l ite

1- Abutilon theophrasti L.
2- Datura stramonium L.
3- SdaspinosalL.

4- Xanthium strumariumL.
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