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ABSTRACT

resistant fathen (Chenopodium album

on both susceptible and resistant biotypes. Flumetsulam provided good 
control in one of the three trials. Nicosulfuron and mesotrione provided 
long term residual control in all trials, with nicosulfuron also being more 

the maize crop, resulting in increased weed cover and reduced grain yield. 
Numbers of viable fathen seeds in the soil at the end of the growing season 
remained similar to those recorded before planting, except in plots that 
provided good control of fathen, where numbers had dropped considerably. 
Keywords: herbicide resistance, fathen, Chenopodium album, dicamba, 
maize, chemical control.

INTRODUCTION

resistance to atrazine by fathen (Chenopodium album
spread of this biotype has forced growers to use an additional post-emergence herbicide 
to achieve control.

biotypes of fathen in their tolerance to post-emergence treatments with 2,4-D, dicamba, 

wide spectrum of weeds controlled and its relatively low cost. However, inadequate 

dicamba resistant biotype, as well as to provide alternative chemical options to prevent 

MATERIALS AND METHODS

problem in the previous season. The two sites used had been cropped with maize for 
several years and treated each year with atrazine in combination with a grass herbicide. 

© 2008 New Zealand Plant Protection Society (Inc.) www.nzpps.org     Refer to http://www.nzpps.org/terms_of_use.html





Arable & Vegetable Crops

Trial 1 was on a site where dicamba had also been used occasionally on maize crops in 
past years and had an infestation of suspected dicamba resistant biotype. Trials 2 and 

dicamba each year for several years and had a heavy infestation of fathen, a proportion 

×

randomised block design with four replicates.

(Emblem) and dicamba (Crop Care Dicamba) were used without any adjuvant. All the 
herbicide treatments were applied with a CO2

Visual assessments on percent control of fathen based on plant damage and ground 
cover, relative to untreated plots, were made in all trials at various intervals after spraying 

and biomass of broadleaf and grass weeds were collected on the same day by counting 
2 quadrats from each plot. While counting the fathen 

plants in untreated plots, an attempt was made to differentiate them into susceptible and 

moisture content.

×
×

spring cultivation. Soil samples were collected again from the untreated, mesotrione 

samples were air dried and then numbers of viable fathen seed were counted by both 

All the data were subjected to ANOVA to separate treatment means. The arithmetic 

×

RESULTS AND DISCUSSION

fathen within a month after application and this lasted well into the growing season 

nearly complete control, it can be concluded that most fathen plants on this site were 
the susceptible biotype. In Trial 2, however, dicamba rates even up to eight times the 

(Table 1), suggesting that this site had a substantial proportion of dicamba resistant 
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biotype in Trial 2.

TABLE 1: Control of fathen (% plants damaged/killed relative to untreated) 
from various herbicide treatments applied to Trial 1 on 8 December 
2005 and to Trial 2 on 24 December 2005.

Rate Trial 1 Trial 2
Treatment
Untreated -
pyridate 99
bromoxynil
nicosulfuron 92 91
mesotrione 96 99

66
dicamba 96
dicamba
dicamba
dicamba

dicamba, gave excellent control of fathen and this control lasted well into the growing 

(Table 2) were most likely achieved by killing the susceptible biotype only. The number 

Solanum
nigrum), willow weed (Persicaria persicaria), redroot (Amaranthus powellii), 
seedling broad-leaved dock (Rumex obtusifolius) and smooth witchgrass (Panicum 

), with small amounts of twin cress (Coronopus didymus) and hedge 
mustard ( ). Nicosulfuron and mesotrione showed much better 

fathen. Smooth witchgrass probably did not have an opportunity to establish well in the 
dicamba plots due to the ground cover of fathen except at the highest rate where maize 
grew poorly. Plant density of broadleaf weeds other than fathen and the grass weeds 

between plots than the plant counts. The high dry matter yields of fathen and grass weeds 
in the dicamba plots, especially those treated with the highest rate, were due to severe 
damage to the maize crop and the resultant lack of canopy closure. This damage was 
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TABLE 2: Control of fathen and other weeds (% plants damaged/killed relative 
to untreated) present in Trial 3 after application of herbicides on 12 
December 2006.

Rate Fathen Other weeds 
Treatment
Untreated -
pyridate
bromoxynil 99 99
nicosulfuron 99 66 96
mesotrione 96 92

61 61 69
dicamba 49
dicamba
dicamba
dicamba 61
LSD

TABLE 3: Plant numbers and dry weights of fathen, other broadleaf and grass weeds 
determined on 14.2.07, and maize grain yield on 1.5.07 in Trial 3.

2 1

Treatment
Rate

Fathen
Other
weeds weeds Fathen

Other
weeds weeds

yield

Untreated - 14 c

pyridate 49 b

bromoxynil

nicosulfuron 9 4 c

mesotrione 96 16

dicamba

dicamba

dicamba

dicamba

LSD 1.1

1
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2

2. As a 
comparison, the mesotrione treatment, which provided good overall weed control, had 

2

2, respectively, showing a decreasing trend with increasing 

Data obtained through the seedling germination method supported this trend, although 
the numbers for seedlings were up to 2 times more than the seed counts, presumably 

These limited data suggest that in untreated plots the number of fathen seed in the soil 
seedbank at the end of the growing season remained similar to those recorded in spring, 
but dropped considerably in plots where good control of fathen was achieved during the 

long term when fathen plants are controlled effectively.

options currently available to maize growers are as effective for the control of this 
biotype, as they are for the susceptible biotype. Although the extra spraying operation 
would inevitably add to the cost of growing the maize crop, it is important to apply an 
effective post-emergence treatment to control and restrict the build-up of this resistant 
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