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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 ef al., 2015; Zand et

al., 2017)
Group' Site of action Chemical family Common name Trade name and Registration Recommended dose
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 V40 C°6“71b51;1;“d (SL 1968 1-15L
. 0

"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
E 70.75 RR 30
F 32.45 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 4.17
D 8.51 RRR 0
E 100 S 100
F 81.80 S 50
G 91.83 S 83.33
S 100 S 100

b S g polie Ylox>| RRR tpslis lahd RRR
RRR= Confirmed resistant, highly likely to reduce herbicide performance; RR= Confirmed resistant, probably reducing herbicide
performance, and S= Susceptible.

S00S b odgs Caglio az o e ax ST «Y Coglin 4y SoSiw sloodg iiSly gy gl
(¥ J3a2) 052 Dglite s St 0,508 5 chlizee 530 0I5 &y Cs
Jguz) Wogs polie S cale (plds lbosgs dan a5 ols

polie g ol loosgs JalS olS sla w18 5 035 Sy b3 a5, 008 35l slo el b Y Jgo
55 4 by Malva parsfora L

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 EDs 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) -
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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). “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
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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 EDs 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) -
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Values in parentheses are standard errors. EDs¢= effective rate required to reduce the response of plants to 50%. RF= Resistance factor
(EDso R/EDsy S). “Level 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 H(e)lgrf{clztsis Slope e EDs RF
B 0 81.23 (4.09) 061022 108007 (13553.6971) (66161_'3753) 3.09 (0.30)*™
C 0 60.55 (3.22) 1.96 (0.34) 178 (0.06) (69?3; ?5926_'9387) 2.51 (0.28)"
D 0 58.39 (1.48) 2.29 (0.21) 1.71(0.03) (549.'2985) (52491.'2385) 2.73 (0.33)"
S 8850039 638 (1.08) 1.02(005) >4 009 1((1),592? 1(232)5 )

4,0 =RF L5 5 50 70 mals cuz Lo 0,00 25 cale lie =EDsp il so o lailinl glas dajilyy (o ool ools olas polis

Values in parentheses are standard errors. EDsy = effective rate required to reduce the response of plants to 50%. RF = Resistance
factor (EDsy R/EDs, S). “Level 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 EDs 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) -

a0 =RF ol3 5 59 100 Srals Cuz jls 0,90 (35 Gle 50 =EDsp .aiiily co o laibin] glas dasil )0 oads osls plias polas

FEP=. /. ‘5147 )& U?M)f) J\—\A JL@.&‘ 6)‘«}6;.&A @Q‘ua .(ED50R/ED50 S) wsLﬂ.A
Values in parentheses are standard errors. EDsy= effective rate required to reduce the response of plants to 50%. RF= Resistance factor
(EDsp R/EDs S). “Level 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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resistance of wild mustard (Sinapis arvensis L.) populations to tribenuron-methyl herbicide. Journal
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