Confirmation and Characterization of ALS-Iinhibitor Resistance in Henbit (Lamium amplexicaule L.)
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INTRODUCTION RESULTS & DISCUSSION

* Henbit (Lamium amplexicaule L.) also known as deadnettle is a
facultative winter annual broadleaf weed that belongs to the mint family
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« Acetolactate synthase (ALS)-inhibiting herbicides such as = 20-
chlorsulfuron (Glean®) have been the primary herbicides for control of
broadleaf weeds including henbit in winter wheat. 0- ! T T T o
« During 2013-2014 season, field applications of ALS-inhibiting Chlorsulfuron rate (g ha?)
herbicides were Ineffective in controlling a henbit population in Marion
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_The MCK and a known susceptible (S) henplt populatlor_1_s were grown £ Propoxycarbazone rate (g ha' )
In the greenhouse and treated (5 cm tall) with three families of ALS f | |
inhibitors: sulfonylurea (SU) (chlorsulfuron - Glean®), OX OX 05X X 1X  4X
sulfonlyaminocarbonyl-triazolinone (SCT) (propoxycarbazone - Figure 1 A, B, & F: Dose-response of S and MCK henbit to chlorsulfuron. The MCK henbit survived herbicide rates up to 32X (1X =18 g
Olympus®), and imidazolinone (IMI) (imazamox - Beyond®) with nal); C, D, & G: Dose-response of S and MCK henbit to propoxycarbazone. The MCK henbit survived herbicide rates up to 32X (1X =44 g
recommended adjuvants. The following rates of these herbicides were na); E: Susceptibility of MCK henbit to imazamox.
app I |ed : MCKR1 ACCGACGTCTTCGCCTACCCCGGCGGCGCGTCGATGGAAATCCACCAGGCACTCACGCGCTCCACCACCATCCGCAACGTCCTCCCTCGCCACGAGCAGGGCGGAGTTTTCGCCGCCGAGGGCTACGCA
MCKR2 ACCGACGTCTTCGCCTACCCCGGCGGCGCGTCGATGGAAATCCACCAGGCACTCACGCGCTCCACCACCATCCGCAACGTCCTCCCTCGCCACGAGCAGGGCGGAGTTTTCGCCGCCGAGGGCTACGCA
o CthFSUlfuron (1X — 18 g ha_]_) a.nd prOpoxycarbaZOne (1X — 44 g ha_l) S1 ACCGACGTCTTCGCCTACCCCGGCGGCGCGTCGATGGAAATCCACCAGGCACTCACGCGCTCCACCACCATCCGCAACGTCCTCCCTCGCCACGAGCAGGGCGGAGTTTTCGCCGCCGAGGGCTACGCA
Alaninel22
. MCKR1 GCGCCTCCGGCCTACCCGGCGTCTGCATTGCCACCTCTGGCCCCGGCGCCACCAATTTGGTCTCCGGCCTCGCTGACGCTCTCCTCGACAGTGTCCCGATAGTGGCGATTACCGGCCAAGTCCGTCGCC
S' O’ 003’ 006’ 0125’ 025’ 05’ 1’ and 2X MCKR2 GCGCCTCCGGCCTACCCGGCGTCTGCATTGCCACCTCTGGCCCCGGCGCCACCAATTTGGTCTCCGGCCTCGCTGACGCTCTCCTCGACAGTGTCCCGATAGTGGCGATTACCGGCCAAGTCCGTCGCC
MCK: 0, 0.5,1, 2,4, 8, 16, and 32X s1 GTGCCTCCGGCCTACCCGGCGTCTGCATTGCCACCTCTGGCCCCGGCGCCACCAATTTGGTCTCCGGCCTCGCTGACGCTCTCCTCGACAGTGTCCCGATAGTGGCGATTACCGGCCAAGTCCCTCGCC
Pro,,-Arg
1 MCKR1 GATGATTGGAACCGATGCCG - —————— === —— o — - o
= Imazamox (1X =35¢Q ha ) MCKR2 GATGATTGGAACCGATGCTGA-———————————————————— GTGATTTGTTGCTCGCATTTGGGGTTAGGTTTGATGATCGCGTAATTGGTAAGT TAGAGGCCGTTTACAAGTAGG
S1 GATGATTGGAACCGATGCCAG————————————————————— GTGATTTGTTGCTTGCCTTTGGGGTTAGGTTTGATGATCGGGTAACTGGTAAATCGGACACCGTTTGCTACTACG
S:0, 0.5, and 1X Alanine205 Asp376 Arg377
MCK: 0, 1, and 4X —igure 2: Sequencing of ALS gene revealed a single mutation involving substitution of proline with arginine at position 197 (yellow box) in

nenbit MCKR1 and R2 indicating target-site-based resistance to chlorsulfuron. Commonly known ALS gene mutation sites are highlighted in

* Aboveground dry biomass was determined 3 weeks aiter treatment. slue. MCKR1 and MCKR2 are the two individual plants of MCK henbit, whereas S1 indicates a susceptible henbit plant.

* Biomass data were analyzed by non-linear log logistic regression
using drc package in R v3.1.1 (Knezevic et al., 2007).  The MCK population of henbit is resistant to chlorsulfuron and propoxycarbazone (Figure 1 A, B, C & D) and the levels of

resistance (GRc, ratio of R/S) were 43.0 and 26.90, respectively (Figure 1 F & G); but susceptible to imazamox (Figure 1E).

Determine the target-site (ALS gene) mutation in MCK

population: * Aproline to arginine point mutation at position 197, known to confer resistance to SU herbicides, was found in the MCK

population (Figure 2).

* Conserved gene specific primers (GSP) (Table 1) were designed by
alignment of ALS sequences from arabidopsis, amaranthus species,
Bromus tectorum, Kochia scoparia, Alopecurus myosuroides, and
Papaver rhoeas obtained from GenBank.

« Efforts are underway to cover the full length coding sequence of the ALS gene to determine if a separate mutation for
propoxycarbazone resistance Is present in the MCK population.
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