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Disclaimer

AHDB, operating through its HDC division seeks to ensure that the information contained
within this document is accurate at the time of printing. No warranty is given in respect
thereof and, to the maximum extent permitted by law the Agriculture and Horticulture
Development Board accepts no liability for loss, damage or injury howsoever caused
(including that caused by negligence) or suffered directly or indirectly in relation to
information and opinions contained in or omitted from this document.

No part of this publication may be reproduced in any material form (including by photocopy or
storage in any medium by electronic means) or any copy or adaptation stored, published or
distributed (by physical, electronic or other means) without the prior permission in writing of
the Agriculture and Horticulture Development Board, other than by reproduction in an
unmodified form for the sole purpose of use as an information resource when the Agriculture
and Horticulture Development Board or HDC is clearly acknowledged as the source, or in
accordance with the provisions of the Copyright, Designs and Patents Act 1988. All rights
reserved.

AHDB (logo) is a registered trademark of the Agriculture and Horticulture Development
Board. HDC is a registered trademark of the Agriculture and Horticulture Development
Board, for use by its HDC division. All other trademarks, logos and brand names contained in
this publication are the trademarks of their respective holders. No rights are granted without
the prior written permission of the relevant owners.

The results and conclusions in this report may be based on an investigation conducted over
one year. Therefore, care must be taken with the interpretation of the results.

Use of pesticides

Only officially approved pesticides may be used in the UK. Approvals are normally granted
only in relation to individual products and for specified uses. It is an offence to use non-
approved products or to use approved products in a manner that does not comply with the
statutory conditions of use, except where the crop or situation is the subject of an off-label
extension of use.

Before using all pesticides check the approval status and conditions of use.

Read the label before use: use pesticides safely.

Further information

If you would Ilike a copy of the full report, please email the HDC office
(hdc@hdc.ahdb.org.uk), quoting your HDC number, alternatively contact the HDC at the
address below.

HDC
Stoneleigh Park
Kenilworth
Warwickshire
CV8 2TL

Tel — 0247 669 2051

HDC is a division of the Agriculture and Horticulture Development Board.
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Headline

Chikara + Stomp Aqua has been identified as the most successful herbicide combination in

this trial.

Background and expected deliverables

Efficient and cost effective weed control is an important factor in the production of high
yielding raspberry crops. Suppression of weed establishment and growth prevents yield loss
from competition for water and nutrients and enables efficient harvesting without the intrusion
of weed plants. The majority of raspberries are currently treated with herbicides which
include Stomp Agua (pendimethalin), Devrinol (napropamide) and Flexidor 125 (isoxaben).
Simazine, Gesaprim (atrazine) and Casoron G (dichlobenil) were widely used prior to the
legislative withdrawal of use under the on-going EU review of pesticides (91/414). As the EU
review process continues to place existing residual herbicides under threat it is important to

continue to develop alternative herbicides for targeted and cost effective weed control.

Summary of the project and main conclusions

Two pilot experiments were carried out in 2010 comparing herbicides (Table 1) applied as

single treatments on newly planted long-cane raspberries and established raspberries.

Table 1. Details of herbicides tested in 2010.

Product Active ingredient Product rate
Untreated control

Artist flufenacet (24% w/w) + metribuzin (17.5% w/w) 2.5 kg/ha
Butisan S metazachlor (500 g/L) 2.0 L/ha
Callisto mesotrione (100 g/L) 1.5L/ha
Chikara flazasulfuron (25% w/w) 150 g/ha
Dual Gold s-metolachlor (960 g/L) 1.4 L/ha
Goltix Flowable®  metamitron (700 g/L) 5.0 L/ha
Monitor sulfosulfuron (80% wi/w) 25 g/ha
Springbok? dimethenamid-p (200 g/L) + metazachlor (200 g/L) 2.5 L/ha
Sumimax flumioxazine (300 g/L) 100 mi/ha
Wing-P pendimethalin + dimethenamid p (250:212.5 g/L) 4.0 L/ha

Tested on long-cane only. “Tested on established crop only. None of the herbicides tested
are approved for use on raspberries.

In 2011 the most promising herbicides identified in 2010 and additional products not
previously available were applied in spray tank mixtures (Table 2) with either Flexidor 125
(isoxaben) or Stomp 400SC* (pendimethalin) to established raspberries in March 2011 and
again in March 2012 in a two year experiment. The tank mix partner of Flexidor 125 or Stomp
400SC was chosen to complement the known weed control spectrum of the test herbicide.
Treatments were compared with an untreated control and an industry standard treatment;
Stomp 400SC* + Flexidor 125.
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Table 2. Details of herbicides applied to the trial plots on 8 March 2011

Product

Active ingredient

Product rate

Approval
Raspberries

1 Untreated

flufenacet + metribuzin

not approved

Artist + 2.5 kg/ha
2 «  (24:17.5% wiw) approved
Stomp 400SC pendimethalin (400 g/L) 33 L/ha
. pendimethalin + dimethenamid p not approved
Wing-P + 4.0 L/ha
3 Flex?dor 125 (250:212.5 g/L) 20 L/ha approved
isoxaben (125 g/L) '
. pendimethalin + dimethenamid p not approved
Wing-P + ) 4.0 L/ha
4 Gamit 36CS (250:212.5 g/L) 0.25 L/ha not approved
clomazone (360 g/L)
5 Callisto + mesotrione (100 g/L) + 1.5L/ha QOt ?()L)V%rgved
Flexidor 125 isoxaben (125 g/L) 2.0 L/ha PP
6 Chikara + flazasulfuron (25% w/w) + 150 g/ha QOt ?g)vp;rgved
Stomp 400SC*  pendimethalin (400 g/L) 3.3 L/ha PP
, Gamit36CS+ clomazone (360 giL) + 025Lha DO f(fv"ggved
Stomp 400SC*  pendimethalin (400 g/L) 3.3 L/ha PP
s-metolachlor + terbuthylazine not approved
HDC H7 + : ) 2.0 L/ha
8 Elexidor 125 (g?;&)25 187.5 g /L) + isoxaben (125 20 L/ha approved
g HDCHB+ undisclosed + 4.0 Uha no f‘g’v‘gg"ed
Stomp 400SC*  pendimethalin (400 g/L) 3.3 L/ha PP
10 ftomp 400sc* pendimethalin (400 g/L) + 3.3 L/ha approved
Elexidor 125 isoxaben (125 g/L) 2.0 L/ha approved

*Please note Stomp Aqua used in 2012 @ 2.9 L/ha

In the 2010 trials there were high levels of weed germination particularly in the long-cane
trial. Overall Chikara (flazasulfuron) stood out as giving the best level of weed control in both
trials. The only weakness noted was in the control of black nightshade (Solanum nigrum)
and common field-speedwell (Veronica persica). Artist (flufenacet + metribuzin) performed
well with good control of fat hen (Chenopodium album), common chickweed (Stellaria
media), red dead nettle (Lamium purpureum) and sow thistle (Sonchus oleraceus). Control
of knotgrass (Polygonum aviculare) was only moderate and black nightshade was not
controlled. Wing-P (pendimethalin + dimethenamid-P) gave a good range of weed control
and was reasonably persistent, but fat hen, knotgrass and common chickweed developed,
particularly later in the trial. Callisto (mesotrione) persisted for 8 weeks after which control
deteriorated substantially. Control of most weed species was good, but red dead nettle and

common field-speedwell were not well controlled. In the established crop trial, groundsel
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(Senecio vulgaris) was prevalent and whilst Artist, Wing-P and Callisto controlled it well

initially, control deteriorated after about 8 weeks.

Due to the exceptionally dry spring experienced in East Anglia in 2011 very little weed
germinated in the trial plots initially. After a wetter period in June — August, weed levels
increased and at the end of harvest all of the trial treatments showed statistically significant
weed control compared to the untreated (Figure 1). Overall Chikara + Stomp 400SC
performed consistently well with virtually no weed germination. Wing-P + Gamit 36 CS
(clomazone), HDC H8 + Stomp 400SC and Gamit 36 CS + Stomp 400SC also performed

well.

At the post-harvest assessment, sow thistle (Sonchus oleraceus), groundsel (Senecio
vulgaris), small nettle (Urtica urens), annual meadow grass (Poa annua), cleavers (Gallium
aparine) and common field speedwell (Veronica persica) were predominant. Sow-thistle was
present at a similar level in all plots at this stage apart from those treated with Chikara +
Stomp 400SC. The only weeds present in the Chikara + Stomp 400SC plots were low levels
of common speedwell. Groundsel and cleavers were controlled by Callisto + Flexidor 125
and by Gamit 36 CS combined with either Stomp 400SC or Wing-P. Annual meadow grass
was well controlled in plots treated with Wing-P combined with either Flexidor 125 or Gamit
36 CS.

2012 was an extremely wet season and weed plant populations were much greater
compared with 2011 (Figure 2). However there was a limited range of weed species present.
The predominant weeds were American willowherb (Epilobium ciliatum), groundsel and
cleavers (Gallium aparine). As previously, Chikara + Stomp Aqua gave outstanding weed
control, controlling virtually all the weeds present at the second assessment, 12 weeks after
application. Control was maintained up to harvest by which time other treatments had

reduced efficacy.

The next best treatment was Artist + Stomp Aqua which controlled the groundsel and
cleavers well but a few American willowherb still germinted. Wing-P appeared to perform
better mixed with Flexidor 125 than with Gamit 360CS but the difference was not statistically
significant. The performance of each product in 2011 and 2012 is compared in Figures 1
and 2.
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Figure 1. Effect of herbicides applied in March on weed numbers in established raspberry,
post-harvest — August 2011
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Figure 2. Effect of herbicides applied in March on weed numbers in established raspberry
12 weeks after treatment, 25 May 2012

None of the other treatments performed particularly well mainly due to poor control of

American willowherb although most were better than the industry standard treatment Stomp
Aqua + Flexidor 125.
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Taking all three years of trials into account the one treatment that stood out was Chikara.
When used in a mix with Stomp Aqua to improve control of black nightshade and common
field-speedwell the range of weed control was comprehensive and more persistent than any

of the other treatments.

Results from the other treatments were less clear cut varying from year to year according to
the range of weeds present and the weather conditions. Artist in mixture with Stomp Aqua
performed better than the industry standard Flexidor 125 + Stomp Aqua in the 2011-12 trial
and as a single treatment performed well in the 2010 long cane trial. It gave good initial

control of groundsel in the 2010 established crop trial but control deteriorated after 8 weeks.

Wing-P was also relatively effective as a single treatment in the 2010 trials but control had
deteriorated by 12 weeks after treatment. The mix with Gamit 36CS was more effective in
2011 than in the wetter conditions of 2012. Results for the 2011-2 trials were reasonable
from an HDC H8 mix with Stomp 400SC in 2011 but disappointing from HDC H8 + Stomp
Aqua and HDC H7 + Flexidor 125 in 2012.

Phytotoxicity symptoms were observed in several treatments, the most severe being seen
on plots treated with Gamit 36 CS tank mixed with either Wing-P or Stomp 400SC (Figure 3).
These symptoms however were mainly found on the spawn growing at the edge of the crop
row and in the alleyways and became less obvious as the season developed. Chikara
treatments showed some yellowing similar to manganese deficiency (Figure 4). This was
very slight in 2010 and 2011 but in 2012 it was more marked and persisted through to
harvest. This could have been due to the very wet spring causing some leaching to the root
zone. The Callisto + Stomp treatment caused a temporary chlorosis and slight suppression in
spawn development but this was not significant by the time of the post-harvest primocane

height assessment.

Cane numbers and height were assessed post-harvest. No consistent treatment effects were
observed on primocane height in either year; in fact, some of the treated plots which had
earlier shown phytotoxicity symptoms had significantly more cane than the untreated plots
(probably due to reduced weed competition) and all plots had sufficient good quality cane to

take through to the next year.
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Figure 3. Clomazome scorch on spawn 8 Figure 4. Foliage yellowing noted 5 months
weeks after treatment after treatment - Chikara + Stomp Aqua.

Yields were recorded from 20 July — 17 August 2012 following two seasons of herbicide
treatment. There were no significant differences between treatments even where the foliage

showed yellowing. The average yield was 13 tonnes/ha.

Fruit samples were collected at the start of harvest for residue analysis. All of the
experimental herbicides showed residues at 0.01mg/kg or below. It was not possible to test
fruit from plots treated with the active ingredient in HDC H8 as there is not currently a test

available in the UK for this.

Financial benefits

There are no immediate financial benefits for growers because none of the products tested

have approval for use on raspberries yet.

An Extension of Approval for Minor Use (EAMU) would be required to permit the use of
Chikara on raspberry crops. For these crops, the benefit in improved weed control could be
around 100 hr/ha or £700/ha.  Chikara is relatively expensive at £300/ha compared with a
standard treatment such as Stomp Aqua at 2.9 L/ha + Flexidor at 2.0 L/ha (E130/ha).

Action points for growers

e Chikara + Stomp Aqua was the most effective herbicide combination tested for weed
control in established raspberries. It is approved for use on land not intended to bear

vegetation. For use in raspberry crops an extension of approval would be required.

e Tank mixtures including Wing-P, Gamit 36 CS and Artist were less persistent than with
Chikara but some of these could be worth developing for raspberries if extension of

approvals can be obtained.
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