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Figure 2- Response of shoot length of P. brachystachys biotypes to different holaxyfop-r-methyl concentrations
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Table 2- Estimated parameters by fitting 3 parameters log logistic function for P. brachystachys biotypes in response to haloxyfop-R- methyl dose response experiments, based on the whole plant assay
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(b) (oo s (d) YL u> Cawoglio yasls
GRso/ECso
N PWEL Hills slope Upper limit Resistance Factor
Biotype code ol S (o Coma) 50 (T G oLS S o Cen) sl RG] olS S o Cen) gl (R Gy ol S (e Coma) 5 (B G
Whole Plant Assay Seed Bioassay Whole Plant Assay Seed Bioassay Whole Plant Assay Seed Bioassay Whole Plant Assay Seed Bioassay
ALO4 2.01 (0.40) 0.99 (0.12) 96.45 (6.39) 103.41 (5.16) 85.79 (12.70) 0.05 (0.009) 2.46 (0.46) 1.70 (0.4)
ALO05 1.66 (0.28) 0.86 (0.09) 99.14 (5.96) 102.60 (5.32) 95.06 (13.87) 0.06 (0.001) 2.73 (0.51) 1.91 (0.49)
ALO6 2.10 (0.42) 0.87 (0.10) 97.30 (5.39) 100.76 (5.33) 114.10 (14.26) 0.07 (0.001) 3.27 (0.56) 2.23(0.58)
ALO7 3.07 (0.81) 0.89 (0.10) 96.06 (5.39) 101.52 (5.24) 98.20 (10.47) 0.07 (0.001) 2.82 (0.44) 2.33(0.54)
ALO08 2.12 (0.50) 0.87 (0.10) 96.03 (6.04) 102.03 (5.25) 98.72 (13.38) 0.06 (0.001) 2.83 (0.50) 2.17 (0.56)
AL14 2.05 (0.54) 0.89 (0.10) 96.59 (5.81) 102.46 (5.20) 98.10 (10.81) 0.06 (0.013) 2.55(0.43) 2.12 (0.48)
AL15 2.19 (0.68) 0.91 (0.11) 93.80 (6.47) 103.24 (5.20) 98.49 (14.41) 0.05 (0.001) 2.82(0.53) 1.79 (0.43)
AL21 2.18 (0.47) 0.83 (0.09) 97.68 (5.84) 100.31 (5.43) 80.21 (9.55) 0.06 (0.001) 2.30(0.38) 2.14 (0.59)
AL23 2.15(0.38) 0.87 (0.11) 98.97 (5.93) 102.21 (5.41) 79.02 (9.93) 0.04 (0.008) 2.26 (0.38) 1.30 (0.29)
AL24 1.59 (0.28) 0.86 (0.09) 98.89 (5.71) 102.57 (5.15) 125.84 (18.59) 0.09 (0.002) 3.61 (0.68) 2.97 (0.79)
AL33 2.16 (0.67) 1.09 (0.08) 95.63 (4.72) 100.61 (5.06) 138.65 (14.08) 0.07 (0.001) 3.98 (0.61) 2.22 (0.53)
B03 2.06 (0.52) 0.79 (0.08) 95.67 (5.56) 102.40 (5.27) 119.81 (15.11) 0.07 (0.016) 3.44 (0.59) 2.34 (0.62)
G04 1.56 (0.25) 1.29 (0.22) 99.71 (6.03) 102.74 (4.90) 89.63 (13.50) 0.05 (0.008) 2.57 (0.49) 1.84 (0.35)
Kr15 1.61 (0.30) 0.80 (0.02) 97.18 (5.70) 103.89 (5.09) 157.10 (24.64) 0.09 (0.002) 4.51 (0.88) 3.10 (0.83)
Rm17 1.72 (0.30) 0.88 (0.10) 98.14 (5.96) 102.46 (5.32) 102.87 (15.11) 0.05 (0.001) 2.95 (0.55) 1.71 (0.38)
S 2.78 (0.61) 1.16 (0.06) 99.85 (6.33) 100.90 (1.96) 34.82 (4.01) 0.03 (0.005) - -
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The numbers in parentheses indicates the standard error



PFAA O ooled o)) Al 3,8 slacile g% dlxe

Ol 5 o Jpams Coeal 4 4 5 L ., 2015)
Lsier 4 0T 3 Shas  pslis 58 Glacule b )
Ol 4l 55 pslie o glacale 1S, 4t ag
sled 4 0T ja glacale adl o e sl 6\45\
pslie 5 sacale (oS5l Sledbl croman 5
S 8 el o s i ekd gl OSG s
kS 15 o S es SosTpar V6 (slacsse
el o eals OLES S s 0kl Sl b0k 4
S S 4 s b Sl ey o
Mo Slla 2 e 4 VB pslie slac s
S e pla Coglan a5 duy o bl 4 0 42 s e
Lo pslin S i 5 il S b
2337 ¢ 150 sl T e il o 5UT (o Ol g &
5 803 a0k s It Ol s opl )3 e sV 4
Sl sl pslie o S, S 6ok«
oS S b pslie a0 Sl £3Y (ol g el
S b gl iST Cale 5 pume Sl 5 odd il Cueglis
sgs ol ACCase oliylajl sla iSCale L alin
Wl o baid ol 4 1L (5,5lS slgr s
0351 Ghls sl s 25 A pgom 4o 5 4 S
ST alie (Rash 3 imes il gl
4 P. paradoxa 5 P.minor pslie slas 8 ool
W BT Ol e (.,uf gl s3> ACCase (slasi)ls3l
Jo )T o oS Sl (Najari et al., 2013) az i 15
S 55 oS kT 05 B 51 S at 5 gl 25 ke
JAS Gl WAY Jle 53 & Wil () by,
% Ol 53 1 gl 5, oKL LSS a slacale
23 & ol 3 (Zand et al., 2010) Conl oy &S
Gl G500 4 235 Y gaames iS5 K Ol Ol
s S L sl s kS 5 1 (6,85 Ol oS
4 Y Coglie ooy Gy a5 sy 00 sl oyl

3 oS eslizal e ST 0 (WSl Sl

AR

S 368 03 oh (el Ry ) eslizal L
G s ples g pslie Gy 035 U s
5t s &S L dale nl gl gl tle3T
4 65 Sl (Slad s S (6 ey SIS Ol 55 r gLl i
bos gsbsn ol S Jug Soml s bl Caslis
51 (Beckie, 2000) Conlodewy Sl 4 55 K3 ki
Olsie & Wl5 o 5k (il o A bl Gl )
2oV sl Slalamer jasis )y Jes B, K

.3 gad 05lizul
L E ISR T RSN Vg S INGINWE S TP A Ol
o ¥ Ks e Caglie Lasis ol
(Gherekhloo et al., &5 S oslazul ACCase slaetiylsjl
2008; Najari et al., 2013; Bhasker et al., 2004;Tatari

etal., 2018)

4
g y = 0.38+0.59x
j=2)
s R’= 0.87
2 3
£
(]
g
5
B 2
8
g
&
£ 1
g

0 T T T T T

0 1 2 3 4 5 6

Resistant factor based on dry weight

3 Jeol e glin > o S e O gty (S 5 S
O3 6y 9 SIS gl il T

Figure 4. Pearson's correlation coefficient between resistance
factors based on pot and petri dish assays

Slopy Coeal Sl pslie 50 glacale 0N &y
J{**?LSL“%;:{)}@L)‘\C)AL\66)}L4{¢.~|)1.>)}>'J{
Aol S o3l (5 (S p8 5 556b Joo ololis

(Derakhshan et s, o sled 4 b 5w opl So ke ad gl



PFAA O ooled o)) Al 3,8 slacile g% dlxe

b S e S @l 5 Azl sl Rty
e azals oYU o ogaed (s (65 )3 Hd el
A Lgu;d:—,'uf,',a;np@\puﬁéu%ﬁugw
5 e e chzn 528 puE ¢ 5l50 5 L age
b 03 ACCase oiylsjl sl iSCale sl &y pike
s S s Cwslie (ol 5428 gl o3 id8 cladl
Ko a4 T w37 foul laatiplsjl 4 V6 Ko
Colodowy OB a4 5 Sladd ple 53 eyl eslina

(Gherekhloo et al., 2011; Najari et al., 2013;
Coenl S g2 () Elahifard et al., 2008)

4 Caglas oy 4 Sl ol petee by o)
30T p&s g5 aseis b b el Caliien (sla 257 Cale
oS 351 L sl sl 510505 6,8 e OT 328
Ghla 5 gl & Caslie O S 3l e
& sshg woy Solg 03 AT e 4 6,5 e S
2 LS ls & Caslie 28 e 1Al s
O pan § S i b e ke i S e 5 VB
—AS e LMl g sy wile sl sy Sl b i Cale
6|ﬁ@ﬂbgwﬁ>,ﬁhﬁ‘§u%u da
o3lizul b S Cale 4 Cuglin Il Lol w0 s Kb
2l bl bes g ple 4 Caglie Ol Hlas 16 s4s
b Zaslie SISl 68 s skt 4l e Ul
4 Gass opl elul a5 ACCase ol gl (sla iS5 Cale
sl Sl cwl Ghlpl 4 g, ok okl s ek

g 03l 35 Soglite 31w b La 28 e

VY

syl s Sk sl IS gl s S e
$5 ol Gt 00 Caslie Sy p 5l (Sl
Plr oS sbaSale Koo e oo plale
—aale 53 (e uslie il e LS Ol oS
b s slacale o 43 ACCase oiylssl gls i8S
6 oSk p slacile 5 Sl Jsane glodidy S,
S =55 slls ACCase obi)lsil sla iSCale lefu
Jle1 5 (Devine, 1997) il o b o e slin sla Sl
sl iS ale jiia @ plia R LT Y PR e
59 o 3 S e st 5198 55 ACCase o5 yls 3L
Sladsn 5l S aslhe Sap p e 2BUIS
OLes 5 ol A &1 0lkdE Ol s VB
4 |, P. paradoxa s P. minor s Cuslis 55, (Y4\Y)
Olisys 5 sl 3« ACCase oyl sla S Cale
4 P.ominor ja Cae be Caglie (Y4NY)
2 odsile Jb s el Ra Sl sla S ale
38 Ayl 21 Ok e g1
Sla iy aalsl b4 Csls Slghl 015 e gl pl bl
Sl Sl 4 Caslie a glacale &y pde 3 )l
2 bl ul 5l eds (615 4 pe5 Slae g 03 b 05 S
Ghls ol e Y gams 1 oS il o 28l
& r.uf;,:swy pslte sb a (S nl 5 ol o3
gl ol 02 5 e beiolke sl &S o, Ll 5 el
Caglie S5, il L S Cale 5,08 055 o 0alinal
Sl & 5b o os S b S 4 VB s
oaia 1y Okl Okl s S ale 5 ol ol
S osf s als L wlg e wsls gl al Ll o
(Scursoni et Ll dibate s pslas S T 55 Cym
al., 2014)

NG R
@ ey Y Calides (Slac s 5o &S Ad ol Guiow opl o
Okl S g5 03 Jma)T b SIS ke



4200000

4160000

4120000

4080000

4040000

1A o osled 1 Al 58 Slaile Liagj 4o

.

A gy
O G i
i

w2005

RN f.\;f@ly;u.w ‘_;JJTC«,,-P. brachystachys (sla s (ST, a8k 5 axllles 35 50 (s Oliun g oW1 i Cond g B S

Figure 5. Geographical location of the studied city and distribution map of P. brachystachys biotypes collected from wheat fields of Golestan
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Identification of Phalaris brachystachys Link. resistance to haloxyfop-R-
methyl herbicide from fields of Golestan Province

S. Golmohammadzadeh?, J. Gherekhloo?*, A. Rojano-Delgado®, M. Osuna*, B. Kamkar®, F.
Ghaderi-Far®, R. De Prado’

Abstract

In order to investigate the resistance of Phalaris brachystachys Link. to haloxyfop-R-methyl
herbicide, a test was conducted at Gorgan University of Agricultural Sciences and Natural
Resources in 2017. Experimental treatments included 36 biotypes of P. brachystachys suspected
resistance and one susceptible biotype which were collected from wheat fields in Golestan
province. The experiments included determination of discriminating concentration, screening all
biotypes with discriminating concentration, concentration-response and dose-response tests for
resistant biotypes. In the seed bioassay, after determining the discriminating concentration and
screening all biotypes, a range of herbicide concentrations were applied. In the dose-response
test, the response of P. brachystachys biotypes in a range of doses from 0.25 to 8 times the
recommended dose herbicide was investigated. The resistance factor obtained of whole plant
assay was 2 to 4. Also, there was a high correlation between resistance factor obtained from
whole plant and seed bioassay methods (87%). Checking the distribution map of resistant

biotypes indicated that these biotypes were not uniform in the wheat fields of Golestan province.
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