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ABSTRACT

Little mallow is a common weed in wheat fields of Khuzestan province, which is often controlled by
tribenuron-methyl and 2,4-D+MCPA, from acetolactae synthase inhibitors and synthetic auxin herbicides.
Recently, there have been some reports about poor control of this plant with these herbicides, especially in
wheat fields of Southern Khuzestan. Therefore, due to the lack of research on the occurance of mallow
resistance to the mentioned herbicides and to estimate the resistance level among the mallow populations,
little mallow seeds were collected from wheat fields in southern Khuzestan and whole plant assays were
carried out in the pot. Dose-response results revealed that the resistance factor (RF) based on fresh weight
for resistant (R) populations to tribenuron-methyl, and 2,4-D+MCPA were 2.05-10.11 and 2.51-3.09 fold
higher than susceptible (S) plant, respectively. Similarly, the resistance factor (RF) based on survival plants
for resistant (R) populations to tribenuron-methyl, and 2, 4-D+MCPA were 2.14-34.93 and 1.99-2.91 fold
higher than susceptible (S) plant, respectively. The E population, however, was not significantly different
from S population in response to tribenuron-methyl.
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Table 1. General characteristics of applied herbicides in the experiments (Forouzesh et al., 2015; Zand et
al., 2017)

Trade name and Registration Recommended dose

Group! Site of action Chemical family Common name :
formulation year per hectare
Asetolactate Tribenuron- Granestar
2 (B) synthase Sulfonylureas methyl (DF 75%) 1990 15-20¢g
4 (0) Synthetic auxins Phenoxy 2, 4-D+MCPA U46 coGn;bE:Oz;ud (St 1968 1-15L

b oo HRAC) iSiile 4 conglio 6,5 aeS olusl p gomsaiids (3l Jsls g >
!Letters in parenthesis are classification based on HRAC group.
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Table 2. Result of screening of suspected resistant Malva parviflora L. populations subjected to
tribenuron-methyl and 2,4-D+MCPA

Herbicide Population Fresh weight reduction "R" ratings Survival reduction
(% as control) (% as control)
A 84.93 S 58.33
Tribenuron-methyl B 66.97 RR 0
C 45.63 RR 4.17
D 16.68 RRR 0
E 70.75 RR 30
F 3245 RRR 0
G 37.99 RRR 26.67
S 84.24 S 60.42
A 95.66 S 91.67
2,4-D+MCPA B 18.39 RRR 0
C 34.59 RRR 417
D 8.51 RRR 0
E 100 S 100
F 81.80 S 50
G 91.83 S 83.33
S 100 S 100

ol S 5 polie Yioim| RR ¢pglia lakas :RRR

RRR= Confirmed resistant, highly likely to reduce herbicide performance; RR= Confirmed resistant, probably reducing herbicide
performance, and S= Susceptible.
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Table 3. Estimated non-linear regression parameters for fresh weight in whole-plant assays of susceptible
and resistant populations of Malva parviflora L. in response to tribenuron-methyl sodium

Population Lower limit Upper limit Slope EDso RF

B 0 99.93 (0.71) 0.45 (0.01) 1.46 (0.08) 2.25 (0.64)"

C 0 99.82 (1.11) 0.61 (0.02) 2.69 (0.20) 4.14 (1.04)"
D 0 100.76 (4.03) 0.55 (0.06) 6.57 (1.96) 10.11 2.67)™
E 8.41 (3.76) 98.79 (4.95) 0.84 (0.19) 1.33(0.41) 2.05 (0.65)™
F 0 99.92 (2.79) 0.50 (0.04) 3.64(0.76) 5.60 (1.52)"
G 0 99.73 (1.07) 0.61 (0.02) 2.51(0.18) 3.86 (0.98)"
S 0 99.91 (2.29) 0.79 (0.06) 0.65 (0.08) -

a0 =RF L3 5 59 100 Srals Cuz jls 0,90 (1S Gale 50 =EDsp il o o laibinl glas dasil )0 oads osls plas polas

)bu’_;:..o B pos =ns 9 FP=e/e ) FFP=+/+) &5]47 )& uw)f) Jd.n JL«.}‘ ‘_g)‘ots;.u: @a..ua .(EDsoR/EDso S) wsl.a.a
Values in parentheses are standard errors. EDs,= effective rate required to reduce the response of plants to 50%. RF= Resistance factor
(EDso R/EDs S). ?Level of significance probability non-linear regression model. **P=0.01, *P=0.05 and ns=Non significant difference.
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Figure 1. Fresh weight response of susceptible and resistant Malva parviflora L. populations to different
tribenuron-methyl concentrations

5> o o (017) Afshari et al. «puzen
Jeem a4 pglie s>y o5 sleodys
Ceoglie a0 6l)ls daogs duo 0 QY a5 s S 5,155
9 0L Caglie lls o] 51 oo ,o YYD b e
Oered A0g oS Ceglas sl asys VD
5 i 45 ol o5 iy Jo 5 DNA b s
5o e n Gl LYY VT coadse
Sl 009, RV J.?m J.u..x) » GM u.njl.n.c

.(Afshari et al., 2017)

Tstsmplt o9 gi
I8 50 0al ooy o3l il slopieie 4y 4z g3 b
ipolie g ool sloosgs )3 5 ()39 RalS g, Y
Sligei a5 09y calS e g ciol38 O g0y o]
Fr ol 4 oS e STy )
DB 005 dw 4B oA J5A> u...:Lw‘ POy LQQMSJ-LC
aryd aSgsbay sl ol T emphiso,siss
o S ol 0095 s odgl (pl 0 Cuaglie

oxile 043} (_ngdSy Slaws uuL..;‘ 2 Lmoo55 G‘*’L’ )R
O 0 Ceeglie 5l alisee Sl el 4 s
(Ol ool o as ol las 1) 5, 5 S sleosgs
Jiem 09556 5 4 o |) Canglite (2 510 D ooy
s S )18 som sloos, ;o losgy plu g ol ylis
demlons EDso sl ol )b (gm0 (V 52 F Jg02)
sls lzs s gl ylicabsl 0ga polie wlol oo
L slogime DS a5 G g F sloosg 3> 4 a5
L body ple gl Mzl woslys Hlas Ko
oo (F Jgaz) P</oV) og Jlopne K0Sy
als QL'“) (Y‘ Jj..\?) 0 Ml}:& (_gl.bw?l.m 4= ,0
ool 0395 b (5 o ce S| aosgs colad oS

P/ V) assls
S jpbcile )3 Caglie 595 5l slalie o)l5e
@ oobd glaosg jo plal e Jete-gg)5 5 @
Ouized 5 (Pro-197-Ser) Bus oo jo Ligz Judo
OIS (e lin) Baa oo 12 (e Zuoglia
(Hatami Moghadam et al., 2016) <ol ool



4 YA gl oF 55Les DY 8,50 ¢l 25 LS pole

S s jige oole 0,5 FASITY 5 OFV/FD £V V/VY VAV/AD e a5 = 4o so5: Y/D) 5 YIVY ¥/ 9
A 0)5]).3 0095 ).> L))j u...mlf u.ClJ ‘)l.';_i:o ) )J?.;O oole ‘b;
Slade ol el aald Caud do 0 00 e 4wl

iy £ g D B pslin sloosy lp uals

9 u,ul.w.'> 6[.&70.)93 J,alf oS 6Lm°.'>r.w.»w) 5 osle odd) stdey. gla.'> Jos Q}:.w;) W) a)ﬂﬁ LSL‘”):"")L; -f dee
Jito— 9,506 5 4 by 4o Malva parviflora L. lie

Table 4. Estimated non-linear regression parameters of survived plants in whole-plant assays of
susceptible and resistant Malva parviflora L. populations in response to tribenuron-methyl

Population Upper limit Slope EDso RF

B 100.97 (2.83) 1.19 (0.21) 8.74 (1.31) 6.62 (1.65)™
C 100.75 (6.19) 0.57 (0.11) 26.09 (12.75) 19.76 (7.18)™
D 100.92 (1.74) 1.00 (0.08) 46.11 (5.43) 34.93 (9.24)"
E 103.32 (3.71) 0.82 (0.11) 2.83(0.59) 2.14 (0.61)™
F 101.31 (2.91) 1.05 (0.16) 29.31 (5.39) 22.20 (5.65)™
G 102.57 (5.39) 0.59 (0.10) 21.09 (8.57) 15.98 (5.37)™
S 102.51 (2.36) 1.30 (0.21) 1.32 (0.12) -

a0 =RF ol3 5 59 100 SiolS Caz jls 0,90 35 Qale 50 =EDsp il oo o laibiul glas da sl )0 oads ool plas polas

FFP=. /. 6]4} )& U}""“’)f) JJ.A JL«.}‘ Lg)‘os;m aja..aa .(EDsoR/EDso S) wsLn.n
Values in parentheses are standard errors. EDsq= effective rate required to reduce the response of plants to 50%. RF= Resistance factor
(EDso R/IEDs S). 2Level of significance probability non-linear regression model. **P= 0.01.
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Figure 2. Survived plant responses of susceptible and resistant Malva parviflora L. populations to
different tribenuron-methyl concentrations
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Figure 3. Fresh weight response of susceptible and resistant Malva parviflora L. populations to different
2,4-D+MCPA concentrations
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Table 5. Estimated non-linear regression parameters of fresh weight in whole-plant assays of susceptible
and resistant populations of Malva parviflora L. in response to 2,4-D+MCPA

Population Lower limit Upper limit HreJ;fn;gfis Slope e EDso RF
B 0 81.23(409)  061(022) 168007 (1355%6971) (661;'3753) 3.09 (0.30)™
c 0 6055(322)  196(034)  -8(006) ?9?5‘82) ?592%387) 251 (0.28)"
D 0 5839 (148)  229(021 71009 (54?'2985) (52491.'23853 2.73(0.33)"
. BBS059)  gra00m 1020005 42009 1((1)592)5 1(271%5

az,0 =RF ol3 5 55 700 SiolS Caz jls 0,90 35 Gile 50 =EDsp il oo o laibiul glas da il )0 oas ools las polds

FHEP=. e L;Ia> ).A.C U}"""’)f) JAA JL@..}‘ 6)‘\)&52_7.9 C_la....« .(ED50 R/ED5O S) w5Lﬂ.¢
Values in parentheses are standard errors. EDsy = effective rate required to reduce the response of plants to 50%. RF = Resistance
factor (EDso R/EDs S). 2Level of significance probability non-linear regression model. P = 0.01.
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Table 6. Estimated non-linear regression parameters of survived plants in whole-plant assays of
susceptible and resistant populations of Malva parviflora L. in response to 2,4-D+MCPA

Population Upper limit Slope EDso RF
B 100.69 (2.23) 2.66 (0.33) 1561.66 (115.64) 2.68 (0.22)™
C 98.84 (1.85) 4.62 (1.37) 1161.53 (58.16) 1.99 (0.14)"
D 97.84 (2.29) 2.84(0.47) 1700.25 (132.46) 2.91(0.24)™
S 100.21 (1.85) 4.47 (0.73) 583.25 (22.46) -

4,0 =RF ol3 5 59 100 SralS Cuz jls 0,90 1S Qe 50 =EDsp il co o laibinl glas dasily jo oads osls plias polas

FFP=. /. bJa? )J u},.w;) J\—\A JL@...}‘ ‘_g)‘.}‘sl.u: CJa‘.ua .(ED50R/ED50 S) w9Lﬂ.a
Values in parentheses are standard errors. EDs,= effective rate required to reduce the response of plants to 50%. RF= Resistance factor
(EDsp R/IEDs S). 2Level of significance probability non-linear regression model. *P= 0.01.
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Figure 4. Response of survived plants of susceptible and resistant populations of Malva parviflora L. to
different concentrations of the 2,4-D+MCPA
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