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ABSTRACT 
Field test of the effect of adjuvants on the potency of a 28.5% nicosulfuron mesotrione mixture was done 

with a logarithmic sprayer on barley. Barley Tolerates mesotrione, but it seems to antagonize the effect of 

nicosulfuron. The use of logarithmic sprayers is relatively inexpensive compared to normal field experiment 

designs. The Effective Dose (EDx) levels can be assessed depending on the objectives of the experiment, e.g., 

tolerance of crops, and appropriate weed control. We illustrate how we can summarise logarithmic field experiments 

in a simple and succint ways.  
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INTRODUCTION 

 

The logarithmic sprayer is an excellent field experiment tool to test the efficacy of 

herbicides, the joint action of herbicides in mixtures, the effect of adjuvants, and the drift of 

herbicides. The sprayer can cover a large dose range and thus take the high variability of 

herbicide efficacy into account. By repeating experiments under various environmental 

conditions, one can get a good idea of the precision of the herbicide-adjuvant efficacy, herbicide 

mixtures, and the herbicide drift assessment, and the inherent variability. We have routinely used 

logarithmic sprayers for all three purposes. 

The research of adjuvants efficacy and herbicide drift assessments in the field based on 

logarithmic sprayer experiments is relatively inexpensive. The Effective Dose levels (EDx) can 

be assessed depending on the objectives of the experiment. If the research question is, e.g. 

tolerance of crops, a 10% damage might (ED10) be appropriate; and if the weed control should be 

at least 90% effective it is the ED90 levels that are of interested (Fig. 1). In this paper, we used 

ED50 because it is the most precise estimate of herbicide potency 

Barley tolerates mesotrione, but it seems to antagonize the effect of nicosulfuron. The 

objective of this paper is to illustrate how a logarithmic sprayer can be used to effectively 

investigate the effect of adjuvants on the potency of a 28.5 % nicosulfuron and mesotrione 

mixture on barley (Duus 2018). 

 

  



 

2 

 

MATERIALS & METHODS 

 

A field experiments were carried out at the experimental farm of University of Copenhagen 

(N 55° 40’ 09.6”, 12°,18’ 16.3”) on a sandy loam soil. There were eight plots of 3x30m, and 

each spraying with three adjuvant had two replicates,. Between each plot, there was an untreated 

control plot to aid comparison of visual assessment in treated and untreated plots. 

We used a self-propelled logarithmic sprayer, with a boom width of 1.5m with four nozzles 

(Tind et al., 2009). When the logarithmic sprayer move along the 30m strip the dose will 

decrease in a logarithmic way and covers a huge dose-range (Pfeiffer, 1955).  

The plots were sprayed the 24-5-2013 with a 28.5 % nicosulfuron and mesotrione mixture, 

which were a suspension concentrates formulation. The herbicide was sprayed with a constant 

concentration of adjuvants in the spray solution. The visual assessment was done 17, 25 and 34 

Days after Treatment. 

 Fortune®1 contains 75% w/w mixed fatty acid esters of seed oil and n-butanol,  a 

propriety mix of methylated seed oil (75% w/w) surfactants and co-solvents. It is specially 

formulated to enhance wetting, spreading and penetration of herbicides. Fortune works equally 

well with oil-based and water-based formulations due to its special emulsifier system and is 

ideally suited for use in multi-product tank mixes with 0.5% of total spray volume. Intake® 

contains 40% w/w propionic acid mix of organic acids and surfactant. It is an agricultural 

wetting agent specially formulated for inclusion in tank mixes with a wide range of foliar applied 

herbicides. Guard® contains a 10% w/w styrene/butadiene co-polymer and is an organic 

copolymer/biodegradable surfactant blend, which has sticker/extender properties, for use where 

herbicide performance may be adversely affected by unfavorable weather or crop growing 

conditions.  

The response, Visual Phytotoxic Assessment (range between 0-100, by steps of 10), was 

described by a log-logistic dose-response curve (Ritz et al. 2015) of the herbicide, x. 
  

 

RESULTS AND DISCUSSION 

 

The distribution of responses was well spaced on the response axis to begin with, 17 and 

25 Days after Treatment (data not shown). At 34 Days after Treatment the observation were not 

evenly distributed with Fortune, because it made the 28.5% nicosulfuron mixture much more 

potent than did the other adjuvants (Fig. 1). Obviously, Fortune improved the 28.5% 

nicosulfuron mixture potency in the course of time, and the same applies to some of the other 

adjuvants (Fig. 2).  

 

 

                                                 
1 Adjuvants were supplied by Headland Agrochemicals, which was a subsidairy of Cheminova 

A/S. The information on the adjuvants is from labels and technical information provided by 

Headland Agrochemicals and Cheminova A/S at the time of the experiments (2013). 
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Fig. 1 Dose-response curves for 28.5% nicosulfuron herbicide mixture and adjuvants on barley 34 Days 
After Treatment (DAT). 

 
Obviously, Fortune improved the 28.5% nicosulfuron mixture potency in the course of 

time, and the same applies to the other adjuvants, but not to the same extend. Fortune increased 

the potency twice, at the ED50 levels from 50 g ai. ha-1 to 27 g ai. ha-1 (Fig. 2).  

The use of a logarithmic sprayer is an effective way of screening for the effect of adjuvant 

on herbicides. One can easily cover the whole dose-response curve on the basis of prior 

knowledge of the potencies of the herbicides applied separately. Fortune stood out as being 

effective in by decreasing the ED50 of the herbicide mixture. 
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Fig. 2 Development of potencies on barley at Days After Treatment (DAT) based on visual assessment. 
The 95% confidence intervals of ED50 are the vertical lines. 
 
 

CONCLUDING REMARKS 

 

The use of a logarithmic sprayer is an effective way of screening for herbicide effect in the 

field. One can easily cover the whole dose-response curve on the basis of prior knowledge of the 

potencies of the herbicides. For barley the adjuvant, Fortune stood out as being effective by 

decreasing the ED50 of the herbicide mixture. 

Very rarely the mixtures are tested on difficult to control weed floras in the field because 

the uncertainties will dramatically increase compared to greenhouse or semifield experiments. 

Given the uncertainties in spraying with a tractor of aircrafts, the alleged efficacy of the 

adjuvants in this paper should be challenged by doing experiments at various location.  
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