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GROWER SUMMARY 

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 Aqua (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) 1.5 L/ha 
Chikara flazasulfuron (25% w/w) 150 g/ha 
Dual Gold s-metolachlor (960 g/L) 1.4 L/ha 
Goltix Flowable1 metamitron (700 g/L) 5.0 L/ha 
Monitor sulfosulfuron (80% w/w) 25 g/ha 
Springbok2 dimethenamid-p (200 g/L) + metazachlor (200 g/L) 2.5 L/ha 
Sumimax  flumioxazine (300 g/L) 100 ml/ha 
Wing-P pendimethalin + dimethenamid p (250:212.5 g/L)  4.0 L/ha 
1Tested on long-cane only.  2Tested on established crop only.  None of the herbicides 
tested are approved for use on raspberries. 
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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.   

Table 2.  Details of herbicides applied to the trial plots on 8 March 2011 
 
 Product 

 
Active ingredient Product rate Approval 

Raspberries 
1 Untreated - - - 

 
2 Artist + 

Stomp 400SC* 
flufenacet + metribuzin  
(24:17.5% w/w) 
pendimethalin (400 g/L) 

2.5 kg/ha 
3.3 L/ha 

not approved 
approved 
 

3 Wing-P + 
Flexidor 125 

pendimethalin + dimethenamid p  
(250:212.5 g/L)  
isoxaben (125 g/L) 

4.0 L/ha 
2.0 L/ha 

not approved 
approved 
 

4 Wing-P + 
Gamit 36CS  

pendimethalin + dimethenamid p  
(250:212.5 g/L) 
clomazone (360 g/L) 

4.0 L/ha 
0.25 L/ha 

not approved 
not approved 
 

5 Callisto + 
Flexidor 125 

mesotrione (100 g/L) + 
isoxaben (125 g/L) 

1.5 L/ha 
2.0 L/ha 

not approved 
approved 
 

6 Chikara  + 
Stomp 400SC* 

flazasulfuron (25% w/w) + 
pendimethalin (400 g/L) 

150 g/ha 
3.3 L/ha 

not approved 
approved 
 

7 Gamit 36 CS + 
Stomp 400SC* 

clomazone (360 g/L) + 
pendimethalin (400 g/L) 

0.25 L/ha 
3.3 L/ha 

not approved 
approved 
 

8 HDC H7 + 
Flexidor 125 

s-metolachlor + terbuthylazine  
(312.5: 187.5 g /L) + isoxaben (125 
g/L) 

2.0 L/ha 
2.0 L/ha 

not approved 
 approved 
 

9 HDC H8 + 
Stomp 400SC* 

undisclosed + 
pendimethalin (400 g/L) 

4.0 L/ha  
3.3 L/ha 

not approved 
approved 
 

10 Stomp 400SC* 
+ 
Flexidor 125 

pendimethalin (400 g/L) + 
isoxaben (125 g/L) 

3.3 L/ha 
2.0 L/ha 

approved 
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 
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(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 (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 
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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 
 



 2012 Agriculture and Horticulture Development Board 
 

5 

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.  

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 
weeks after treatment 

Figure 4. Foliage yellowing noted 5 months 
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 (£130/ha).    

Action points for growers 

• 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. 

• 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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SCIENCE SECTION 

Introduction 

Efficient and cost effective weed control is important in raspberries; to prevent yield loss 

from competition for water and nutrients and to enable efficient harvesting without 

impedance by weed growth.  The majority of raspberries are currently treated with 

herbicides such as Stomp Aqua (pendimethalin), Devrinol (napropamide) and Flexidor 125 

(isoxaben).  Simazine, Gesaprim (atrazine) and Casaron G (dichlobenil) were widely used 

previously until withdrawn under the on-going EU review of pesticides (91/414).  The EU 

review process continues to place existing residual herbicides under threat.   

  

With the loss of existing herbicides for raspberries it will be important to develop alternative 

herbicides for cost effective and efficient weed control, as the remaining approved products 

have incomplete weed control spectrums. 

 

Two pilot experiments were carried out in 2010 comparing herbicides applied as single 

treatments on newly planted long-cane raspberries and established raspberries.  In 2011 a 

two year experiment was started.  The most promising herbicides identified in 2010 together 

with additional products not previously available were applied in tank mixtures with either 

Flexidor 125 (isoxaben) or Stomp 400SC (2011) or Aqua (2012) (pendimethalin) to the soil 

in March 2011 and again in March 2012 in established raspberries to assess for crop safety 

and efficacy of weed control. 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 tested against an untreated control and an industry standard treatment; Stomp 400SC 

or Aqua + Flexidor 125.   

Materials and methods 

The initial 2010 trials were carried out at Barn Farm, Bradfield, Essex, one on a newly 

planted long cane crop and the other on an established crop.  In both cases the cultivar was 

Glen Ample.  The 2011-12 trial was carried out at Sunclose Farm, Milton, Cambridgeshire, 

in a two row tunnel of an established crop of raspberries cv. Octavia, planted in March 

2003.  The crop was managed according to the standard on farm practice for pests and 

diseases, no residual herbicides were applied apart from the trial treatments.  Full details of 

the non experimental applications to the crop in 2012 can be found in Appendix 1. 
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Experimental design 

The 2010 experiments were randomised block designs with four replicate blocks.  

Treatments are shown in Table 3 (designed in consultation with ADAS statistician). 

Table 3. Details of herbicides tested on long cane and main crop raspberries 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) 1.5 L/ha 
Chikara flazasulfuron (25% w/w) 150 g/ha 
Dual Gold s-metolachlor (960 g/L) 1.4 L/ha 
Goltix Flowable1 metamitron (700 g/L) 5.0 L/ha 
Monitor sulfosulfuron (80% w/w) 25 g/ha 
Springbok2 dimethenamid-p (200 g/L) + metazachlor (200 g/L) 2.5 L/ha 
Sumimax  flumioxazine (300 g/L) 100 ml/ha 
Wing-P pendimethalin + dimethenamid p (250:212.5 g/L)  4.0 L/ha 
1Tested on long-cane only.  2Tested on established crop only.  None of the herbicides 

tested are approved for use on raspberries. 

The 2011-12 experiment was set out in a randomised block design with four replicate 

blocks.  Treatments (Table 2) were applied on 8 March 2011 and repeated 19 February 

2012 (trial plan is shown in Appendix 2).  The plots were 2.0 m wide (1 m either side of the 

crop row) and 3.0 m long.   A soil sample was taken for analysis of pH, phosphorus (P) 

potassium (K) magnesium (Mg) and % organic matter (see Appendix 3 - treatment 

application). 

Prior to the treatment applications to individual plots an initial application of Harvest 

(glufosinate-ammonium) was applied at a rate of 5 L/ha in 1m bands either side of the crop 

row to the trial area to remove a small amount of existing weed growth.  Immediately after, 

all spray treatments were applied using a gas pressurised plot sprayer at 200 L/ha water 

according to the rates shown in Table 4.    
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Table 4.  Details of herbicides applied to the trial plots, 8 March 2011, repeated 19 February 
2012. 
 

 Product 
 Active ingredient Product 

rate 
Approval 
Raspberries 

1 Untreated 
    

2 
Artist + 
 
Stomp 400SC 

flufenacet + metribuzin  
(24:17.5% w/w) 
pendimethalin (400 g/L) 

2.5 kg/ha 
 
3.3 L/ha 

not 
approved 
approved 

3 
Wing-P + 
 
Flexidor 125 

pendimethalin + dimethenamid p  
(250:212.5 g/L)  
isoxaben (125 g/L) 

4.0 L/ha 
 
2.0 L/ha 

not 
approved 
approved 

4 

Wing-P + 
 
Gamit 36 CS  
 

pendimethalin + dimethenamid p  
(250:212.5 g/L) 
clomazone (360 g/L) 

4.0 L/ha 
 
0.25 
L/ha 

not 
approved 
not 
approved 

5 
Callisto + 
 
Flexidor 125 

mesotrione (100 g/L) + 
 
isoxaben (125 g/L) 

1.5 L/ha 
 
2.0 L/ha 

not 
approved 
approved 

6 
Chikara  + 
 
Stomp 400SC 

flazasulfuron (25% w/w) + 
 
pendimethalin (400 g/L) 

150 g/ha 
 
3.3 L/ha 

not 
approved 
approved 

7 

Gamit 36 CS 
+ 
Stomp 400SC 
 

clomazone (360 g/L) + 
 
pendimethalin (400 g/L) 

0.25 
L/ha 
3.3 L/ha 

not 
approved 
approved 

8 
HDC H7 + 
Flexidor 125 
 

s-metolachlor + terbuthylazine  
(312.5:187.5 g /L) +isoxaben (125 g/L) 

2.0 L/ha 
2.0 L/ha 

not 
approved 
 approved 

9 
HDC H8 + 
Stomp 400SC 
 

undisclosed + 
pendimethalin (400 g/L) 

4.0 L/ha  
3.3 L/ha 

not 
approved 
approved 

10 
Stomp 400SC 
+ 
Flexidor 125 

pendimethalin (400 g/L) + 
 
isoxaben (125 g/L) 

3.3 L/ha 
 
2.0 L/ha 

approved 
 
approved 

During 2011 it was noted that there were some patchy plots with a thinner stand of canes in 

a band across the middle of the tunnel caused by Phytophthora root rot; the four worst of 

these plots were removed from the analyses for spawn growth and yield.  The worst 

affected plot was an untreated control which had to be abandoned for 2012 and substituted 

with another untreated control marked out in the guard area for the 2012 records. 

Assessments 

In the 2010 trials, weed control was assessed by seedling counts or overall cover and 

phytotoxicity was assessed by visual score and by the amount and grade of spawn growth 

at the end of the season.  Yields were not recorded in 2010. 

In 2011-12 at each recording date, 9 May, 7 June, 8 August 2011 and 25 April, 25 May, 26 

July 2012 (approximately 8 and 12 weeks after treatment, and mid or post-harvest) weed 
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number by species per plot was recorded using a 20x20 cm quadrat at 4 randomly selected 

sampling positions per plot, two to the left and two to the right of the row. The outer 0.2 m 

and areas infested with perennial weeds were avoided when recording.   

Any observations attributable to phytotoxic effects were recorded at each assessment using 

a 0-9 scale where a score of nine is complete kill and zero is a nil effect. Yield was not 

recorded in 2011.   The fruit was picked on three occasions and destroyed.  In 2012 total 

yield per plot was recorded by picking twice a week for four weeks from 20 July to 17 

August 2012.  Where plots were affected by Phytophthora root rot either no record was 

taken (3 plots) or the healthy part of the plot was picked and yield adjusted for row length 

picked. Fruit samples from the first pick were sent for residue analysis. 

After harvest primocane numbers and height were assessed using 4 height categories 

(<0.76 m, 0.76-1.22 m, 1.22-1.65 m and >1.65 m). 

The data was analysed by analysis of variance (ANOVA) in consultation with ADAS 

statistician to test for any significant treatment effects. 

Results and discussion 

Weed control 

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 (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.  Just 4.8 and 1.6 mm of rain fell in March and April 

respectively, less than 10% of the of the rainfall expected for this time of year, and in May 
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only half the normal amount on rain was recorded (Appendix 4).  Consequently 

assessments one and two showed quite variable and low levels of weed seedlings.   

Although there was consistently more weeds in the untreated plots this result was not 

statistically significant in the 8 and 12 week assessments.   The predominant species in 

these early assessments were annual meadow grass (Poa annua), cleavers (Gallium 

aparine), black bindweed (Fallopia convolvulus) and small nettle (Urtica urens).  

 

After a wetter June, July and August, weed levels were much higher and post-harvest all of 

the trial treatments showed statistically significant weed control, five months after treatment 

application, compared with the untreated control (Table 5, Figures 5 and 6).  Chikara + 

Stomp 400SC (pendimethalin) showed the best weed control of all the treatments and also 

controlled the encroaching grass margin in the leg row (Figure 7). 

 

Other treatments which performed particularly well at this stage included Wing-P + Gamit 

36CS (clomazone), HDC H8 (undisclosed) and Stomp 400SC and Gamit 36 CS + Stomp 

400SC. 

 
By the post-harvest assessment, sow-thistle (Sonchus oleraceus), groundsel (Senecio 

vulgaris), small nettle, annual meadow grass, cleavers and common field speedwell 

(Veronica persica) were predominant. Sow-thistle was present at a similar level in all plots 

apart from the Chikara + Stomp 400SC plots which were virtually weed free.  Groundsel and 

cleavers were controlled by Callisto + Flexidor 125 (isoxaben) and with 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.   

 
Table 5. Effect of residual herbicides on number of annual weeds on three assessment 
dates - 8 and 12 weeks after treatment (WAT) and post-harvest - 2011.  
 

Treatment 
Average no. of 
weeds/ m2  
 9 May 201 
(8 WAT) 

Average no. of 
weeds/ m2  
7 June 2011 
 (12 WAT) 

Average no. of  
weeds/ m2  
8 August 2011 
 (Post-harvest) 

1. Untreated 9.38 6.25 62.50 

2. Artist + Stomp 400SC 1.56 0.00 21.88 

3. Wing-P + Flexidor 125 0.00 3.13 29.69 

4. Wing-P + Gamit 36CS 3.13 0.00 6.25 

5. Callisto + Flexidor 125 1.56 1.56 17.19 

6. Chikara + Stomp 400SC 0.00 0.00 0.00 
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Treatment 
Average no. of 
weeds/ m2  
 9 May 201 
(8 WAT) 

Average no. of 
weeds/ m2  
7 June 2011 
 (12 WAT) 

Average no. of  
weeds/ m2  
8 August 2011 
 (Post-harvest) 

7. Gamit 36 CS + Stomp 400SC 0.00 0.00 10.94 

8. HDC H7 + Flexidor  125 4.69 0.00 25.00 

9. HDC H8 + Stomp 400SC 7.81 0.00 7.81 

10. Stomp 400SC + Flexidor 125 14.06 0.00 23.44 
F pr. (27df)       ns 0.1       ns 0.6 <0.001 
L.S.D. 11.2 6.6 21.890 
 
ns – not significant 
 
2012 was an extremely wet season and weed numbers were much higher than in 2011 

(Table 6).  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.  The industry standard treatment Stomp 

Aqua + Flexidor 125 and Callisto + Flexidor 125 did not perform well in the 2012 trial due to 

poor control of American willowherb.  The other treatments all gave significantly better 

control than the untreated at the second assessment but no one treatment stood out and 

although numerically they did appear to perform better than the industry standard Stomp 

Aqua + Flexidor 125 differences were not significant.  Wing-P appeared to perform better 

mixed with Flexidor 125 than with Gamit 360CS but again the difference was not statistically 

significant. 

 

Table 6. Effect of residual herbicides on number of annual weeds on two assessment dates 
- 8 and 12 weeks after treatment (WAT) - 2012.  

Treatment 

Average number of 
weeds/m2  

25 April 2012 
(8 WAT)  

Average number of 
weeds/m2  

25 May 2012 
(12 WAT) 

1. Untreated control 59.4 95.3 

2. Artist + Stomp Aqua 10.9 28.1 

3. Wing-P + Flexidor 125 29.7 35.9 

4. Wing-P + Gamit 36CS  37.5 59.4 
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Treatment 

Average number of 
weeds/m2  

25 April 2012 
(8 WAT)  

Average number of 
weeds/m2  

25 May 2012 
(12 WAT) 

5. Callisto + Flexidor 125 50.0 68.8 

6. Chikara  + Stomp Aqua 6.3 0.0 

7. Gamit 36CS + Stomp Aqua 26.6 48.4 

8. HDC H7 + Flexidor 125 34.4 32.8 

9. HDC H8 + Stomp Aqua 34.4 43.8 

10. Stomp Aqua + Flexidor 125 48.4 62.5 
F pr. (27df) 0.014 0.008 
L.S.D. 28.100 41.640 
 
Taking all three years of trials into account the one treatment that stood out was Chikara.  

Particularly 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 weed 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 

deteriorated towards 12 weeks.  The mix with Gamit 36CS was more effective in 2011 than 

in the wetter conditions of 2012.  HDC H7 and HDC H8 were not available for testing in 

2010.  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. 

  



 2012 Agriculture and Horticulture Development Board 
 

14 

 

 

 
Figure 5. Treatment 6. Chikara + Stomp 
400 SC (8 August 2011) 

Figure 6. Treatment 1. Untreated control (8 
August 2011) 

 
Figure 7. Treatment 6. Chikara + Stomp 400SC - effect on grass in leg row (8 August 2011) 
 

Crop safety 

Symptoms of phytotoxicity were noted on several of the treatments throughout the growing 

season in 2011 and 2012, these included quite severe interveinal chlorosis of lower leaves 

on the spawn coming up alongside the crop row.  The phytotoxicity scores for 2012 are 

shown below (Table 7).  The most severe symptoms were seen in the plots sprayed with 

Gamit 36 CS in both years (Figure 8).   
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Plots treated with Callisto, Artist (metribuzin + flufenacet) and Chikara showed some slight 

chlorosis to the spawn in 2011.  Temporary chlorosis had also been noted from Callisto in 

2010 in the established crop trial.   The spawn chlorosis was more marked in the Chikara 

plots in 2012 (Figure 9) possibly due to the very wet conditions.  This chlorosis persisted 

through harvest but did not result in a yield or spawn growth reduction (see below). 

   
Figure 8. Plot 40 Treatment 7 Gamit 36 CS + Stomp 

400SC (7 June 2011) 
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Figure 9.  Chlorosis observed at harvest in 
plots treated with Chikara (July 2012) 

Figure 10.  Example of Gamit scorch 
observed up to 8 weeks after treatment 
(April 2012) 

  
Figure 11. Plot treated with Chikara showing 
good grass weed control (25 May 2012) 

Figure 12. Untreated plot (25 May 2012) 

    
(A) HDC H8 + Stomp 
Aqua 

(B) Artist + Stomp 
Aqua 

(C) Chikara + Stomp 
Aqua 

(D) Gamit + Stomp 
Aqua 

 

 
 
 
Figure 13 A-E. The most effective treatment plots on 24 April 
2012 and the untreated control. 
HDC H8 + Stomp Aqua and Chikara + Stomp Aqua have 
suppressed initial spawn growth to an extent although 
subsequently spawn growth recovered. 

(E) Untreated  
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Table 7.  Damage to raspberry spawn 2012 by residual herbicides assessed 8 and 12 
weeks after treatment (WAT) and pre-harvest (0- 9 scale, 0 no effect, 9 complete kill) 
 

Treatment 

Average 
Phytotoxicity 
score  
25 April 2012 
(8 WAT) 

Average 
Phytotoxicity 
score  
25 May 2012 
(12 WAT) 

Average 
Phytotoxicity 
score  
26 July 2012  
(Pre-harvest) 

 

1. Untreated 
1.5 2.2 0.0 

2. Artist + Stomp Aqua 1.3 0.0 0.0 

3. Wing-P + Flexidor125 2.0 0.0 0.0 

4. Wing-P + Gamit 36CS 1.7 2.5 0.0 

5. Callisto + Flexidor 125 2.0 1.7 1.3 

6. Chikara + Stomp Aqua 1.7 1.7 3.0 

7. Gamit 36 CS + Stomp Aqua 2.5 0.0 0.0 

8. HDC H7 + Flexidor  125 1.2 2.0 0.0 

9. HDC H8 + Stomp Aqua 1.7 1.3 0.0 

10. Stomp Aqua + Flexidor 125 0.0 1.2 0.0 

F pr. (27df) ns (0.632) ns (0.190) <0.001 
L.S.D. 1.441 1.121 0.457 
 
Total yield was recorded over a 4 week period by picking all marketable fruit twice a week.  

The results are shown below (Table 8).  In spite of some remaining phytotoxicity symptoms, 

mainly on the new spawn, there were no significant yield reductions from any of the 

treatments. 
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Table 8. Average raspberry yield from plots treated with residual herbicides - harvested 
July-August 2012   
 

Treatment Average yield per metre (g) 

1. Untreated control 3807.8 

2. Artist + Stomp Aqua 3584.2 

3. Wing-P + Flexidor 125 3461.7 

4. Wing-P + Gamit 36CS  4062.6 

5. Callisto + Flexidor 125 4087.9 

6. Chikara  + Stomp Aqua 4229.4 

7. Gamit 36CS + Stomp Aqua 4848.2 

8. HDC H7 + Flexidor 125 3793.3 

9. HDC H8 + Stomp Aqua 3914.4 

10. Stomp Aqua + Flexidor 125 4345.0 

F pr. (27df) ns (0.162) 
L.S.D. 912.900 
 

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 (Table 9).  It was not 

possible to test fruit from plots treated with the active from HDC H8 as there is not currently 

a test available in the UK for this active. 
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Table 9. Record of chemical residues detected on raspberry fruit from plots treated with 
experimental residual herbicides - collected July 2012 (Lab analyses carried out by QTS 
analytical and Eurofins). 
 
Treatment Chemical tested for Residue detected (mg/kg) 
1. Untreated control Not tested - 

2. Artist + Stomp Aqua flufenacet and 
metribuzin 

0.01 
0.01 

3. Wing-P + Flexidor 125  
dimethenamid-p 0.01 

4. Wing-P + Gamit 36CS   
Not tested - 

5. Callisto + Flexidor 125  
mesotrione  <0.01 

6. Chikara  + Stomp Aqua  
flazasulfuron 0.01 

7. Gamit 36CS + Stomp Aqua  
clomazone 0.01 

8. HDC H7 + Flexidor 125 not disclosed and 
not disclosed 

<0.005 
<0.01 

9. HDC H8 + Stomp Aqua  
no test available in UK                              - 

10. Stomp Aqua + Flexidor 125  
Not tested - 

 
 

Primocane height assessments were carried out in September 2011 after the removal of the 

spent floricane and August 2012 prior to grubbing the plantation.  There was no significant 

difference in the proportion of small to medium sized canes between treatments in either 

year.  With the number of canes over 1.65 m there were some significant differences, 

(Table 10 shows 2012 results), although the untreated plot showed some of the lowest 

numbers of canes in this height category.  This could be due to weed competition in the 

untreated plots. Similarly, relatively low numbers of tall cane were recorded in the Wing-P + 

Flexidor 125 and Chikara + Stomp Aqua plots.  There were still sufficient numbers of cane 

for future cropping as the target is 6 per metre. 
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Table 10. Effect of residual herbicides applied in March on raspberry cane number and 
height, in each of 4 categories, per m length of row – August 2012   
 

Treatment No. canes 
<0.76 m/m 

No. canes 
0.76-1.22m/m 

No. canes 
1.22-
1.65m/m 

No canes 
>1.65m/m 

Average 
no. of 
canes / 
m 

1. Untreated 
control 0.8 1.8 1.8 8.5 12.8 

2. Artist +  
Stomp Aqua 1.1 1.7 3.2 11.7 17.7 

3. Wing-P +  
Flexidor 125 1.1 1.9 3.6 8.3 14.9 

4. Wing-P +  
Gamit 36CS  2.4 2.8 2.5 11.8 19.5 

5. Callisto +  
Flexidor 125 1.6 2.4 3.4 9.2 16.7 

6. Chikara  +  
Stomp Aqua 1.7 3.7 3.1 10.0 18.5 

7. Gamit 36CS + 
Stomp Aqua 2.3 1.7 1.9 12.3 18.3 

8. HDC H7 + 
Flexidor 125 1.6 1.9 3.4 8.9 15.7 

9. HDC H8 +  
Stomp Aqua 1.7 2.3 2.2 12.6 18.8 

10. Stomp Aqua + 
Flexidor 125 1.8 1.7 1.7 11.0 16.2 

F pr. (23df) ns (0.274) ns (0.072) ns (0.244) 0.012 0.027 
L.S.D. 1.218 1.288 2.090 2.800 3.566 
 
ns – not significant 
 

Conclusions 

• Chikara + Stomp (400SC or Aqua) performed consistently well with almost no weed 

germinating from application in early spring to the end of harvest.  Although weed 

control from Chikara alone was good, the addition of Stomp Aqua was necessary to 

improve control of black nightshade and common field-speedwell. 

• Artist, Wing-P and Gamit 36CS gave useful levels of weed control in most of the 

trials but were not as consistently effective or as persistent as Chikara.  All generally 

gave improved weed control when mixed with Flexidor 125 or Stomp Aqua 

compared with a standard Flexidor 125 + Stomp Aqua. 

• Phytotoxic symptoms were observed on the spawn of plots treated with Gamit 

36CS, Callisto and Chikara.  These symptoms however were mainly seen on the 

spawn growing at the edge of the crop row and appeared to be transient, although in 

2012, following a very wet spring, the symptoms on the Chikara plots persisted 
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through to harvest.  In spite of the symptoms no consistent treatment effects were 

observed on primocane height and yields in 2012 were unaffected by treatment. 

• The experimental treatments Chikara, Artist, Wing-P and Gamit 36CS are not 

currently approved for use on raspberries therefore EAMUs would be required.  

Chikara is the most promising treatment but approvals for Artist, Wing-P or Gamit 

36CS would also be useful to improve the range of weed control options available 

for raspberry growers.  

Technology transfer 

Results from this project were featured in the HDC News supplement soft fruit review 2012-

2013.  
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Appendices 
 
 

Appendix 1: Non experimental pesticide and foliar feed applications to crop 
2012 

Date Product  Rate 
23-Mar Shirlan (fluazinam) 10,000l/treated ha 1.5 L/ha 
26-Mar SL567A (Metalaxyl M) 1.3 L/ha by irrigation tape 
12-May Folicur (tebuconazole) 

DP 98 (nutrient) 
0.8 L/ha 
4L/ha 

14-May Pyrinex 48 EC (chlorpyrifos) 1 ml/L 
01-Jun Amistar (azoxystrobin) 

DP 98 (nutrient) 
Maxicrop (nutrient) 
Inca (nutrient) 

1 L/ha 
4 L/ha 
4 L/ha 
1 L/ha 

16-Jun Systhane (myclobutanil) 
Teldor (fenhexamid) 
Calypso (thiacloprid) 
Seniphos (P foliar feed) 

0.45 L/ha 
1 g/L 
0.25 ml/L 
3 ml/L 

25-Jun Signum 1.25kg Boscalid 
Seniphos (P foliar feed)             
Maxicrop (nutrient) 

1.25 kg/L 
3 ml/L 
4 L/ha 

26-Jun Pyrinex 48 EC (chlorpyrifos) 
Codacide oil (adjuvant) 
 

1 L/ha 
2.5 L/ha 

06-Jul Teldor (fenhexamid) 
Serenade (Bacillus subtilis) 
Seniphos (P foliar feed) 
 

1 g/L 
10 L /ha 
3 ml/L 
 

19-Jul DP 98  
Seniphos (P foliar feed) 

4 L/ha 
3 ml/L 

01-Aug Deltamethrin  
Codacide oil 
 

0.6 L/ha 
2.5 ml/L 

14-Aug Deltamethrin  
Codacide oil 
 

0.6 L/ha 
2.5 ml/L 

 
Fertiliser applications to crop 2012 
 
N 171Kg/ Ha 
P 104 K/Ha 
K 364 Kg/Ha 
Trace elements were included the main mix and some Iron and Manganese was applied. 
This was applied by fertigation Application is worked out on the basis of 1 metre treated by 
the trickle irrigation.  
 

Tunnel sheeting 

The tunnel was sheeted in error between 4 and 11 May 2012  and then the sheet was 
removed on 22 May at the request of Harriet Roberts. 



 2012 Agriculture and Horticulture Development Board 
 

23 

Appendix 2: Trial plan 

Note – total row length available = 2 x 72m rows, discard ends and any areas with perennial 
weed.  Layout 2 blocks per row. 
 

Plot   Block   Treatment     Plot   Block   Treatment 

1   1   6     21   3   3 

2   1   4     22   3   1 

3   1   10     23   3   7 

4   1   8     24   3   10 

5   1   9     25   3   5 

6   1   2     26   3   8 

7   1   7     27   3   6 

8   1   5     28   3   2 

9   1   1     29   3   9 

10   1   3     30   3   4 

11   2   10     31   4   8 

12   2   6     32   4   5 

13   2   1     33   4   2 

14   2   9     34   4   3 

15   2   8     35   4   6 

16   2   4     36   4   1 

17   2   5     37   4   10 

18   2   7     38   4   4 

19   2   3     39   4   9 

20   2   2     40   4   7 

*13   2   1        
Shaded area show plots affected by Phytophthora root rot in 2012.  As this was a two year 
trial the herbicide programmes that had been applied in year one were reapplied to these 
areas to assess for weed control efficacy but assessments of yield, crop safety and cane 
vigour were not possible due to the effect of root rot on these plants. 
 * Plot 13 (an untreated control) was moved to this location in 2012 to allow for an additional 
comparison. 
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Treatment Product 
 

1 Untreated control 
2 Artist + Stomp 400SC (Stomp Aqua 2012) 
3 Wing-P + Flexidor 125 
4 Wing-P + Gamit 36CS  
5 Callisto + Flexidor 125 
6 Chikara  + Stomp 400SC (Stomp Aqua 2012) 
7 Gamit 36CS + Stomp 400SC (Stomp Aqua 2012) 
8 HDC H7 + Flexidor 125 
9 HDC H8 + Stomp 400SC (Stomp Aqua 2012) 
10 Stomp 400SC (Stomp Aqua 2012) + Flexidor 125 

 
 
Plot Details 
 

3m

2.5m

Crop row

2m
Spray width

Grass Grass

 
 
 
Note that the sprayed width is 2 m centered on row and slightly overlaps with the existing 
grass alley. 
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Appendix 3: Soil analysis 

 
pH % Organic 

matter 
P mg/L K mg/L Mg mg/L 

7.7 2.3 70.4 869 271 
 

Appendix 4: Meteorological data 

 
Table 4.1: Daily rainfall recorded at Sunclose Farm at the trial site for the seven days either 
side of the treatment application days.  Treatments applied in 2011 and 2012 are shown in 
bold. 
 
Date Rainfall 2011 (mm) Date Rainfall 2012 (mm) 
01/03/2011 0.0 22/02/2012 1.4 
02/03/2011 0.0 23/02/2012 0.0 
03/03/2011 0.0 24/02/2012 0.0 
04/03/2011 0.0 25/02/2012 0.0 
05/03/2011 0.4 26/02/2012 1.0 
06/03/2011 0.0 27/02/2012 0.2 
07/03/2011 0.0 28/02/2012 0.2 
08/03/2011 0.0 29/02/2012 0 
09/03/2011 0.0 01/03/2012 0 
10/03/2011 0.0 02/03/2012 0.2 
11/03/2011 0.0 03/03/2012 0 
12/03/2011 0.0 04/03/2012 15.8 
13/03/2011 0.2 05/03/2012 0.2 
14/03/2011 0.0 06/03/2012 0.4 
15/03/2011 0.0 07/03/2012 2.8 
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Appendix 4 – Weather data  
 
Figure 4.1: Rainfall for the whole season recorded at ADAS Boxworth 2011 (c. 10 
miles from trial site)  
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Figure 4.2: Rainfall for the whole season recorded at ADAS Boxworth 2011 (c. 10 
miles from trial site)  
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Appendix 5: Crop diary 2012 

 

Date Comment 

29/02/2012 Harvest applied over all plots followed by trial treatments  

07/03/2012 One week after treatment (WAT) phytotoxicity checked 

25/04/2012 Eaight WAT assessment carried out 

25/05/2012 Twelve WAT assessment carried out grower had been through with a  
mower as nettles and thistles had become quite over grown 

0./07/12 Additional assessment % weed /plot and phytotox 
20/07/2012 – 
17/08/2012 Fruit Harvested twice a week for four weeks, residue samples taken 

30/08/12 Primocane height assessment carried out, some phytotoxicity observed and scored.   
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Appendix 6: Weed assessment data by species 2011 

Assessment 1 – Eight WAT no of  
weeds by species/m2 
 

A
M

G
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1. Untreated 12.5 6.25 0 12.5 0 0 6.25 6.25 
2. Artist + Stomp 400SC 0 6.25 0 0 0 0 0 0 
3. Wing-P + Flexidor 125 0 0 0 0 0 0 0 0 
4. Wing-P + Gamit 36CS 0 0 0 0 12.5 0 0 0 
5. Callisto + Flexidor 125 0 6.25 0 0 0 0 0 0 
6. Chikara + Stomp 400SC 0 0 0 0 0 0 0 0 
7. Gamit 36CS + Stomp 400SC 0 0 0 0 0 0 0 0 
8. HDC H7 + Flexidor  125 0 12.5 0 0 0 0 6.25 0 
9. HDC H8 + Stomp 400SC 0 25 0 0 0 6.25 0 0 
10. Stomp 400SC + Flexidor 125 0 12.5 6.25 0 37.5 0 0 0 

 

Assessment 2 - 12 WAT no of  
weeds by species/m2 
  A

M
G
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1. Untreated 0 6.25 0 12.5 6.25 
2. Artist + Stomp 400SC 0 0 0 0 0 
3. Wing-P + Flexidor 125 0 12.5 6.25 0 6.25 
4. Wing-P + Gamit 36CS 0 0 0 0 0 
5. Callisto + Flexidor 125 0 6.25 0 0 0 
6. Chikara + Stomp 400SC 0 0 0 0 0 

7. Gamit 36CS + Stomp 400SC 0 0 0 0 0 
8. HDC H7 + Flexidor  125 0 0 0 0 0 
9. HDC H8 + Stomp 400SC 6.25 6.25 0 0 0 
10. Stomp 400SC + Flexidor 125 0 18.75 0 0 0 
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 Assessment 3 – Post-harvest no of  
weeds by species/m2 
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1. Untreated 18.75 6.25 18.75 6.25 125 6.25 43.75 6.25 
2. Artist + Stomp 400SC 6.25 6.25 12.5 0 12.5 18.75 18.75 0 
3. Wing-P + Flexidor 125 0 25 12.5 0 50 0 18.75 6.25 
4. Wing-P + Gamit 36CS 0 0 0 0 6.25 0 12.5 0 
5. Callisto + Flexidor 125 18.75 0 0 0 0 0 50 0 
6. Chikara + Stomp 400SC 0 0 0 0 0 0 0 0 
7. Gamit 36CS + Stomp 400SC 12.5 0 0 0 0 6.25 18.75 0 
8. HDC H7 + Flexidor  125 6.25 6.25 6.25 6.25 6.25 50 6.25 0 
9. HDC H8 + Stomp 400SC 6.25 6.25 0 0 6.25 0 12.5 0 
10. Stomp 400SC + Flexidor 125 0 0 0 6.25 25 0 18.75 18.75 
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Appendix 7: Weed assessment data by species 2012 

 
Assessment 1 - 25.4.12  
 no of weeds by species/m2 
 

chickweed groundsel speedwell cleaver willowherb Annual meadow grass pale persicaria red shank 
1. Untreated control 0 31 0 25 89 25 0 0 
2. Artist + Stomp Aqua 0 33 0 25 0 25 0 0 
3. Wing-P + Flexidor 125 0 32 0 0 50 0 0 0 
4. Wing-P + Gamit 36CS  0 25 0 0 61 25 0 0 
5. Callisto + Flexidor 125 0 25 0 25 53 25 0 38 
6. Chikara  + Stomp Aqua 75 25 0 0 0 0 0 0 
7. Gamit 36CS + Stomp Aqua 0 25 0 25 50 0 0 0 
8. HDC H7 + Flexidor 125 0 25 0 25 40 25 0 0 
9. HDC H8 + Stomp Aqua 0 42 0 25 42 25 0 0 
10. Stomp Aqua + Flexidor 125 0 25 0 0 46 25 25 25 

Assessment 2 – 25.5.12  
no of weeds by species/m2 
 groundsel cleaver willowherb 

Annual meadow 
grass prickly sow thistle red shank smooth sow thistle 

1. Untreated control 175 25 66 25 25 0 25 
2. Artist + Stomp Aqua 25 38 23 0 0 0 0 
3. Wing-P + Flexidor 125 25 0 45 25 25 0 25 
4. Wing-P + Gamit 36CS  0 50 53 25 0 0 0 
5. Callisto + Flexidor 125 25 25 64 25 0 0 25 
6. Chikara  + Stomp Aqua 0 0 0 0 0 0 0 

7. Gamit 36CS + Stomp Aqua 25 25 42 25 0 25 50 
8. HDC H7 + Flexidor 125 0 25 30 25 0 0 0 
9. HDC H8 + Stomp Aqua 25 25 36 0 50 0 25 
10. Stomp Aqua + Flexidor 125 38 0 60 25 0 0 0 
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