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Approaches to Herbicide Selection at Palmstead Nurseries©
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Palmstead Nurseries Ltd, Harville Road, Wye, Ashford, Kent TN25 5EU, U.K. 
Email: lee@palmstead.co.uk

INTRODUCTION
When I started work at Palmstead Nurseries, I was amazed at the amount of time 
spent hand weeding. The only herbicide used on the crop was Ronstar 2G TRS® 
(oxadiazon) after potting. As a result, oxadiazon-resistant weeds such as chickweed 
and pearlwort flourished out of control and we were fighting a loosing battle. 

Most of the herbicides available for nursery stock are developed for agricultural 
crops use because of the size of the potential market over which the agrochemical 
companies have to spread their development and registration costs. Horticulture 
has very few specific products for weed control. As a result, we have to use agri-
cultural herbicides to achieve a good level of weed control on the nursery. With no 
recommendations in place for our specific crops, they have to be used at growers 
own risk in terms of phytotoxicity. 

In the U.K., growers are fortunate that the Horticultural Development Council 
(HDC) has directed industry levy funds to commission ADAS (formerly Agricul-
tural Development and Advisory Service) to conduct trials on herbicides for nursery 
stock (see paper by Atwood in this volume) resulting in the very useful publication 
Practical weed control for nursery stock. Unfortunately, it is impossible for those 
trials to cover all combinations of crops and weeds encountered on U.K. nurseries 
and at Palmstead Nurseries we felt the need to conduct a few of our own trials to 
help us select herbicides for their performance against our own weed spectrum and 
safety on our crops. 

SELECTING HERBICIDES 
The starting point was to review published results of trials that had already been 
carried out, including nursery industry guides such as HDC’s Practical weed con-
trol for nursery stock, HDC project reports, and herbicide product labels. 

I used the information to begin to build up a data set covering:
	 Which products controlled the weeds encountered on our site
	 Which products were safe on which plants 
	 What time of year were treatments most effective and safest  

to the crop
	 Which products offered any post-emergence activity
	 Persistence of the products
	 Cost of the treatments

I also began to develop a computerised recording system that was easy to search.
As I sourced the information, I set up two Excel spreadsheets. The first would be 

a list of the herbicides used and the weeds they control. This list can be filtered by 
herbicide or weed to be controlled (see sample in Fig. 1).
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The second spreadsheet is for crop tolerance (see sample in Fig. 2). This has an 
A–Z listing of the plants grown on the nursery, down the left column, and the herbi-
cides along the top row. With this spreadsheet lists can be filtered by plant or plant 
group (e.g., grasses, conifers, herbaceous); or herbicides can be listed according to 
the crops they are safe to use on.

The third record we can access is our pesticide spray records (see sample in  
Fig. 3). It is a legal requirement to keep these records for a period of 3 years but 
just keeping them on paper is fairly useless in terms of their potential as a manage-
ment tool so we now also keep them on our database. The benefit is enormous. For 
example, if we notice any suspected herbicide damage, we can very easily look at the 
history of treatments applied to that crop. We can also tell who applied the product 
and the rate applied, weather conditions, etc. If we suspect a certain herbicide to 
have caused damage on a certain crop, we can then trial it further and highlight it 
on the spreadsheet as either safe or not safe to use on that crop. 

We use this spray record for pest and disease control as well. Having the target 
pest or disease included (the “target” column on the right), means we can use the 

Figure 2. Sample of crop tolerance database.
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database to predict outbreaks of pests and diseases and so target control measures 
more effectively. 

NURSERY TRIALS
The range of available crop protection products is constantly changing so we regu-
larly undertake trials to ensure we understand the new products which are intro-
duced and how they might fill gaps left by those which have been withdrawn. In the 
examples below, some of the products are no longer available but I have included 
the trials as examples of the trials system we have in place.

Herbicides for New Zealand Bittercress (Cardamine corymbosa). The objec-
tive of this trial in November 2005 was to find a herbicide to give both pre-emer-
gence and post-emergence control of this weed in a range of container-grown plants. 
As liverwort was also present, we observed the performance of the products for 
potential control of liverwort too.

The chemicals used in the trial and rates of application applied were:

Herbicide Rate

Axit (trifluralin)  100  kg∙ha-1

Butisan S (metazachlor)  2.5 L∙ha-1

Devrinol (napropamide)  9.0 L∙ha-1

Diuron  0.8 L∙ha-1

Flexidor 125 (isoxaben)  2.0 L∙ha-1

Kerb Flo (propyzamide)  4.2 L∙ha-1

Lenacil  2.0 L∙ha-1

Ronstar 2G (oxadiazon)  200  kg∙ha-1

Simazine  3.4 L∙ha-1 (full rate)

Simazine  1.7 L∙ha-1 (half rate)

Simazine  0.85 L∙ha-1 (quarter rate)

Control (a batch of untreated plants included for comparison)

The results are presented in Table 1. Only three of the herbicides trialled con-
trolled New Zealand bittercress, the same ones also gave good control of liverwort. 
Of these, diuron was the most effective, giving good post-emergence and pre-emer-
gence control of the bittercress and post-emergence control of liverwort. Simazine 
was quick to work and gave good control of bittercress and liverwort post-emer-
gence, but less effective pre-emergence control. Lenacil was the least damaging of 
the three and gave good post-and pre-emergence control of the bittercress. Its post-
emergence control of liverwort was good.

Our decision was that lenacil looked like the way to go for control of New Zea-
land bittercress. There was an issue with it being rapidly broken down by sunlight, 
therefore limiting its application to the winter months, as well as possible crop dam-
age if applied in the spring onto soft growth. 
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Herbicides for Spring Application. The purpose of this trial in May 2006 was 
to establish the crop safety — or otherwise — for a range of herbicides applied dur-
ing spring, when weed growth is active but the crops are producing tender growth 
likely to be susceptible to herbicide damage. 

The herbicides trialled and rates of application used were:

The trial was divided into two experiments, in the first the herbicide was  
washed off the foliage immediately after application; in the second the plants were 
left unwashed.

The results in terms of crop safety are presented in Table 2.

SUGGESTED STRATEGY FOR HERBICIDE SELECTION AND WEED CONTROL
	 Look at the specific weed to be controlled and select the appropri-

ate herbicides for the job. 
	 Look at the crops and the weed problems and select herbicide(s) 

based on crop tolerance. 
	 Look at how environmental conditions affect the application of the 

selected herbicide(s), e.g., are they broken down by light or heat. 
Do they need to be irrigated in?

	 Time applications correctly for maximum effect and  
minimum damage. 

	 Look at the application method, this will depend on the crop 
canopy cover, water volume, etc.

	 Choose a programme which is long lasting.
	 Develop a two-tier strategy, for example use liquids in the dormant 

periods and granules to follow on to reduce crop damage.
	 Keep surrounding non-crop areas and standing down areas clean 

with the use of residual, contact, and translocated herbicides.
	 Hand weed frequently, a little and often, to prevent any weeds that 

may be present from setting seed. This often involves a very quick 
crop walk, pulling out the odd weed here and there.

Herbicide Rate (L∙ha-1)

Flexidor 125 (isoxaben)  2.0 

Diurex 50 SC (diuron)  0.8 

Simazine  3.4 

Lenacil  2.0 

Goltix (metamitron)  5.0 

Linuron  2.5 

Butisan S (metazachlor)  2.5 

Kerb flo (propyzamide)  4.2 
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