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EXECUTIVE SUMMARY 

 

The aim of this project was to find a suitable chemical/s which can be used in future integrated pest 

management (IPM) programmes to help suppress and eradicate spider mites which are affecting 

cherry crops grown under temporary protection. The two species of spider mites known to affect 

cherry crops are Tetranychus spp. i.e., Two Spotted Spider mite and Panonychus ulmi, European 

Fruit Tree Red Spider Mite (EFTRSM).  

 

This research was carried out at Lower Hope Fruit (LHF) in Herefordshire, home to 34 hectares of 

cherry orchards, all of which are grown under temporary protection. Growers there have seen 

spider mites cause detrimental damage to both crops and fruit throughout 2022 and 2023 seasons. 

The current IPM strategy which is discussed in this project is not adequately controlling the pest. 

Insecticides which are known to work such as Kanemite®SC and Batavia cannot be relied on as their 

‘outdoor only’ authorisation prevents them from being used during the season, when poly tunnels 

are covered, and pest pressure is present.  

 

Five chemicals which each work with a physical mode of action (MOA), FLiPPER, Majestik®, ProTac® 

SF, SB Plant Invigorator and Secover are all permitted for use on temporarily protected cherries. 

These products were sprayed on to cherry trees with severe Tetranychus spp. infestations and the 

efficacy of each treatment was scored and discussed.    

 

INTRODUCTION 

 

Spider mites in cherries & identification 

 

There are two species of spider mite which can commonly be found within cherry plantations, 

Tetranychus urticae, (Two spotted spider mite, TSSM) and Panonychus ulmi (European fruit tree red 

spider mite, EFTRSM), (Fountain, M 2018). When populations of spider mites are inadequately 

managed and are given favourable conditions, they can reproduce rapidly. Spider mites suck sap 

from the underside of leaves, which then turn yellow as they lose chlorophyll. Continual feeding 
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and pest damage without control can eventually lead to crop death, (Koppert, 2023a). Early signs of 

spider mite presence are visible from the top of the leaf as demonstrated in figure 1.  

 

  

Figure 1- Spider mite damage to cherry tree at Lower Hope Fruit, 2023. (Smith. E (Author), 2023a) 

 

During the spring and summer months when actively feeding, adult TSSM, are yellow to green in 

colour with two distinguishable dark spots on their back. Reproduction occurs between 

temperatures of 12°C and 40°C, the life cycle from egg to adult form can take as little as five days to 

complete in the highest of temperatures. Mites can be found anywhere on the tree, but they 

generally populate and cause the most damage at the top where it is hot and dry. Webbing is also 

produced by TSSM, webs are intended as protection and enable mites to spread out into new areas 

of the crop, referred to as ‘ballooning’. Webbing can also damage fruit, affecting the marketable 

yield, see figure 2. Moving into winter, TSSM feeding reduces and mites turn red in colour, referred 

to as diapause. fully diapaused mites no longer feed or lay eggs and it is not possible to control 

Webbing which is caused 
by Tetranychus spp. 

Dead leaves as 
a result of 
excessive spider 
mite feeding. 

Spider mite damage, 
early signs. 
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them with Plant Protection Products (PPPs) during this life stage., Adult males measure 0.6mm 

(AHDB, 2023). Figure 3 details the life cycle of the TSSM. 

 

Figure 2 – Tetranychus spp. webbing smothering cherry fruits at Lower Hope, 2023. (Smith. E (Author). 2023b 

 

Figure 3 - Tetranychus urticae life cycle (Biobest Group NV. 2023) 
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EFTRSM do not create webbing in the same way as TSSM, they produce a fine silk line, barely visible 

to the eye. Adult males at 0.4mm are slightly smaller than TSSM. They have a dark red, oval shaped 

body with distinctive white spots visible at the base of the hairs on their back. These mites also over 

winter but in egg form only, they do not diapause, (Fountain, M 2018).  

 

 

Figure 4 - Panonychus ulmi - (Plantwose Knowledge Bank, 2023) 

 
Varying levels of spider mite damage can be found throughout the orchards at Lower Hope Fruit, 

there is one area, ‘Field S’ which has been severely affected by the pest during the 2022 and 2023 

growing seasons. Visible symptoms include widespread webbing, leading to the assumption that 

TSSM is present. Upon closer inspection of ‘Field S’, the appearance of the mites whilst active 

(figure 5) matches the description of Tetranychus cinnabarinus, (AHDB, 2023), commonly referred 

to as Carmine red spider mite. This observation inspired further research into spider mite species; 

Auger, P., et al (2014) collated research findings, TSSM and Carmine Red Spider mites can 

interbreed and produce viable offspring, they also state Tetranychus spp. cannot be determined by 

their colour alone, the two genera of mite are a synonym. Specialist identification of the pest would 

give precise indication of the mites present within the orchards, but this is not seen as necessary for 

their control, knowing the species is Tetranychus is sufficient knowledge. 
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Figure 5 - Photo of spider mites affecting crops at Lower Hope Fruit, Field S 2023. (Smith., E 2023c)., Assumed to be Tetranychus spp.  

 

Controlling spider mites in protected cherries 

 

The first stage of any pest control strategy should be cultural and sanitary measures which help 

reduce the likelihood of a pest outbreak, i.e., removing pruned wood from an orchard which has 

been severely affected by spider mites, although this example is not always a realistic task on a 

large-scale commercial operation.  

 

Biological controls such as Phytoselius persimillis and Amblyseius andersoni, can be purchased and 

deployed at a desired rate to predate spider mites, (Koppert, 2023a). A. andersoni are delivered in 

small sachets which can be hung on to trees, Simon Beesely, Technical Agronomist at Bioline 

Agrosciences advises a minimum of one or two sachets per tree/metre. Hotspot treatment with 

Phytoselius could also be helpful where Tetranychus spp. is the pest, although not effective for the 

control of EFTRM.   

 

Natural enemies should also be encouraged into orchards, Feltiella acarisuga, Stethorus punctillum, 

Typhlodromus pyri all predate spider mites (AHDB, 2021). Creating habitat for predators close to 

the crop is the key to encouraging them. NIAB scientists are currently collaborating on an EU 
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project entitled ‘Beespoke’, wildflower strips between rows in orchards themselves have proved to 

have a positive impact on populations of naturally occurring beneficial insects (Fountain. M, 2022).  

 

Chemical controls for spider mites on protected cherries are limited, Kanemite® SC (aceqinocyl) and 

Batavia (spirotetromat), are both effective but can only be sprayed on cherries which are outdoors, 

(HSE, 2023c) & (HSE, 2023d). Biological fungicides such as Naturalis-L (beauveria bassiana ATCC-

74040) can only be sprayed where crops are under permanent protection, (HSE, 2023e) although 

Botanigard WP (b. bassiana GHA), can be used at the grower’s risk with an extension of 

authorisation for minor use (EAMU), (HSE., 2023f). There are also some products available which 

have a physical mode of action (MOA), although excellent spray coverage is key to their efficacy. 

 

Current spider mite control strategies at Lower Hope Fruit 

 

Kanemite® SC is applied as a post-harvest clean up treatment after poly tunnel covers are removed, 

this alone is not sufficient spider mite control, earlier intervention is necessary. It is difficult to use 

Batavia at the start of the season as the ideal time for application is after flowering, (Bayer,2023a), 

by which time most of the cherries have been covered with poly tunnel plastic, intended to protect 

blossoms from frost damage.  

 

Biological control introductions have not been overlooked although they are not used within the 

current IPM strategy, LHF growers lack confidence that predators would be able to survive with the 

use of chemical insecticides which are difficult to avoid. An obvious decline in natural predators has 

been observed over time, former Grower Manager, Andy Hunt commented that the orchards were 

once renowned for healthy populations of beneficials, he also trialled A. andersoni introductions 

following the decline of natural predators some years ago, seeing little in the way of their 

establishment. (Hunt. A, 2023). 

 

There is a corelation between reduction of predator presence and the use of Tracer (spinosad) 

which has been applied in recent years for the control of Drosophila suzukii (SWD). As per label 

guidance, Tracer is not compatible with biological control programmes, (Corteva, 2023). SWD is 

notoriously difficult to manage in cherries, growers have been dependent on chemical 

interventions to ensure they have a marketable yield. Sterile insect techniques are in development, 
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aimed at the control of SWD without reliance on chemicals, i.e., BigSis which is currently being 

trialled at LHF, (BigSis, 2023). Successful roll out of this programme and reduction of insecticide use 

would certainly aid the survival of predators within the cherry orchards.  

 

Some calculations were carried out to estimate the potential cost of deploying A. andersoni sachets 

across all cherry orchards at LHF, see Table 1. The cost of product alone is £1036.71 per hectare for 

an application of one sachet per metre. The chemical alternatives are outlined in Table 2, the most 

expensive product is £165 per hectare, per application to apply. Pest control strategies should be 

responsible and environmentally sensitive, ideally a combination of all available options, but 

ultimately the overall cost is a huge influence on a grower’s choice products. Running a profitable 

business is important, balancing financial decisions with the choice of pest control is all part of 

Integrated Farm Management approach. (IFM) (Lainsbury, M.A, ed, 2023). 

 

Table 2 displays some chemicals which are available for use on cherries under temporary 

protection, they each work by physical MOA, unlike Batavia and Kanemite® there is little to no 

chance of pests becoming resistant to any of these products.  

 

 

Table 1 - Projected costing for biological control deployment in cherry orchards, 2023 season, 34 hectares. (Average cost of 

deployment per metre has been forecasted using actual data from biological deployment in raspberry crops at Lower Hope). 

 

    Linear M 

Cherry 

Beds 

Average 

cost of 

deployment 

per metre 

Estimated 

number 

of hours 

labour 

Deployment 

cost for 1 

round in 

cherries. 

£10.43 per 

hour 

Holiday 

Pay 

Bottles / 

sachets 

required 

for round 

Cost of 

Product  

Total cost 

of round 

Cost per 

Hectare 

Phytoselius 

persimilis 

25 Mites/ 

metre 
141489.9 £0.009 122.09 £1,273.41 £152.61 354 £10,611.74 £12,037.77 £352.81 

Amblyseius 

andersoni 

Sachets 1 

per metre 
141489.9 £0.016 217.05 £2,263.84 £271.31 141489.9 £35,372.48 £37,907.63 £1,111.01 

Sachets 1 

every 2.5m 
141489.9 £0.016 217.05 £2,263.84 £271.31 56595.96 £14,148.99 £16,684.14 £488.98 
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Table 2  - Comparison of Plant Protection Products available for Spider Mite control in Cherries:  

 

 

 

ACTIVE 
INGRIDIENT 
 
BRAND 
NAME 
 
MAPP 
NUMBER 

HARVEST 
INTERVA
L 

TARGET APPROVAL APPLICATIO
N RATE/ 
MAX 
INDIVIDUAL 
DOSE 

MAXIMUM 
NUMBER 
OF 
APPLICATIO
NS  

APPLICATION METHOD, 
TIMING, CROP STAGE  

EFFECT ON 
BIOLOGICA
LS 

PRICE 
PER 
HECTARE 

Mixture of 
silicon 
polymers 
 
ProTAC ®SF 
 
N/A 

None Spider mite, 
works mainly 
against mobile 
stages of the 
pest.  

N/A 12% / 
0.6L/500L 
water 

None 
specified  

First sign of pest 
Minimum 7 days between 
applications 
 
If needed, buffer water to pH 
range 4.0 – 7.5 

Not 
Specified 

£62.48 

maltodextri
n 
 
Majestic® 
 
17240 

1 Day Spider mite 
adults and 
newly emerged 
nymphs 
 
No species 
specified 

All outdoor 
and 
protected 
crops. 

25ml per 
litre of 
water 
500L = 
12.5L/Ha 

20 2 applications 4-7 days apart.  
Repeat applications 
permitted on label but no 
interval has been specified 

Harmful  £146.43 

Sodium 
Lauryl Ether 
Sulphate 
 
SB Plant 
Invigorator 
 
N/A 

None A wide range of 
pests including 
spider mites.  
 
No species 
specified 

N/A although 
label states 
product has 
been 
extensively 
tested on 
Prunus spp 
including 
Cherry 

Professiona
l 
formulation
. 100ml 
concentrat
e to 100 
litres water 
500L = 
0.5L/Ha 

N/A For heavy infestations spray 
at 2-3 day intervals, then 
following this weekly or 
fortnightly applications can 
commence 
 
Label states heavy 
infestations of spider will 
need 2-3 repetitive 
applications 

Not 
harmful 

£64.09 

Fatty Acids 
C7-C20 
 
FLiPPER 
 
19154 

None Two spotted 
spider mite  
 
Tetranychus 
urticae 
specified 
 
active on eggs, 
larvae and adult 
insects  

EAMU 3419 
of 2019. 
Outdoor and 
protected 
cherry. 

10L / ha 
in water 
volume 
400-1000 
L/ha 
500L = 10L 

8 Per Crop Minimum 7 days between 
repeat applications.  
28 days minimum interval 
between each block of 3 
applications 
 
1st March - 30th August  
for crops outdoors or under 
protection. 
 
Water conditioning may be 
needed    

No Data £165.83 

Silicon 
based 
product 
 
Secover 
 
N/A 

None Spider mite 
Life stage and 
species not 
specified.  

N/A Although 
label states it 
can be 
applied to 
stone fruits 

recommen
ded 
concentrati
on: 0.2% 
 
500L = 1L 

None 
specified  

Use when first colonies 
appear. Product will remain 
effective for 14 days. Repeat 
after 14 days if necessary  
 
Do not use during periods of 
bee activity 
 
Use only in cloudy weather 
and in the morning. 
Do not apply subsequent 
fungicides until 3 days after 
Secover application 

Not 
harmful 

£80.00 

Chart created using product labels/ EAMU which are included in appendix 7-13 
(Certis Europe B.V),  (Bayer Crop Science Ltd),  (ICB Pharma Sp.J), (Certis),  (Fargro Ltd), (Synthos Agro) 

Prices are confidential and are subject to change at any time, they are intended as a guide 
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LEGISLATION, HEALTH, AND SAFETY AND THE ENVIRONEMNT 

 

Pesticide definition 

 

A pesticide or plant protection product (PPP) is defined as: any substance, preparation or organism 

prepared or used, among other uses, to protect plants or wood or other plant products from 

harmful organisms; to regulate the growth of plants; to give protection against harmful creatures; 

or to render such creatures harmless. (HSE, 2023a).  

 

Pesticide Laws  

 

Pesticide usage is strictly governed and regulated by laws both in the European Union and the 

United Kingdom. The Food and Environmental Protection Act 1985 (FEPA) Part III was the 

foundation for creating laws aimed at controlling pesticide usage. This act is at the very top of the 

legal hierarchy of pesticide laws. There are four main aims of FEPA; to protect the health of human 

beings, creatures, and plants, safeguard the environment, ensure humane and safe control of pests 

and to make pesticide information is available to the public (Legislation.gov, 2023)  

 

The aims of FEPA were achieved with implementation of the following regulations: 

 

• Control of pesticide regulations (1986), (COPR) which defined the types of pesticides subject 

to control and those which are not, prescribes the approvals required for sale, use, supply and 

storage of any pesticide product. Allows general conditions for sale, supply, storage, 

advertising, and use of pesticides, this includes aerial application (HSE, 2023a). Integrated 

Pesticide Management was introduced for the first time under this regulation, an 

environmental approach to pest and weed management. See IPM triangle in Figure 6, 

chemical control is at the top of the model as a last resort to managing a pest or weed 

problem.  
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Figure 6 - IPM triangle, (Teagsac, 2017) 

 

• Plant Protection Products Regulations, 1997, the main aim of this was to encourage growers 

to adopt ‘best practice’ for pesticide usage. Pesticide rules changed from a risk-based criteria 

to hazard based, chemicals which were hazardous were banned and greater measures to 

protect water ways, public spaces and conservation areas were brought in.  

 

• Regulation 1107/2009 re-wrote the pesticide approval/re-newel process of COPR (1986), 

switching from a risk-based criteria to hazard based, now a two-stage process, making it 

harder than ever before to prove the safety of Plant Protection Products (PPPs). At stage one 

the active ingredient is approved, the final marketable product is approved and a MAPP, 

(ministry approved pesticide) number is assigned at the second stage. The Chemical 

Regulations Division (CRD) database which is accessible to all online contains the official list of 

chemical approvals.  

 
Codes of practice for pesticide use and supply 

 

The “grey” Code of Practice for Using Pesticide Products (Defra, 2006)., which covers all the 

legislation and outlines rules for safe pesticide usage, including storage and record keeping. The 

“yellow” Code of Practice for suppliers of pesticides to agriculture, horticulture, and forestry, 

(DEFRA, 1998), is for suppliers of PPP. Both documents shall remain in place until re-written under 

The Sustainable Use of PPPs 2012. 
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Pesticide Approvals 

 

- Fully approved with a MAPP number – product has been through the two-stage process as 

explained above – Field of use, rates and target pests are stated on the product label.  

- Extension of authorisation for minor use (EAMU) for off label use - an EAMU grants 

approval for use of a product on fields which are not stated on the product label.  Rates 

and conditions of use may differ from the product label, use of a product with an EAMU is 

entirely at the grower's risk.  

- Emergency approval – Valid for up to 120 days from date of issue, usually in response to 

an alien pest invasion.  

There are products which can be used as PPPs which do not have any of the above approvals, 

Secover, SB Plant Invigorator and ProTAC® SF are examples. These are products which work by 

physical means only, i.e., suffocation of the pest and they do not contain a chemical which is 

required to gain approval under UK law. Product labels must still be followed to avoid phytotoxicity 

to crops. 

MRLs 

• The pesticide Maximum Residue Levels (MRL) Regulations of 1994. An MRL is assigned to 

an active ingredient during the first stage of the approval process, it is important that 

pesticide residues within produce do not exceed the MRL, which is a measure of good 

agricultural practice. Failure to comply with product label guidance, including harvest 

intervals when using PPPs is how an MRL would be exceeded. i.e., Kanemite SC® only has 

one permitted round for outdoor cherries as stated on the label, any subsequent sprays 

within a year are not approved and would be detectable via MRL testing.  

 

Protecting the environment                

Further updates to pesticide legislation include, The Sustainable Use of Pesticides (Plant Protection 

Products) Regulations 2012, which transpose the Sustainable Use Directive (SUD), 2009/128/EC, 

set by the European council (HSE,2023b), these regulations brought the UK in line with the rest of 
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the EU, some parts of COPR and FEPA were re-written putting more focus on ‘best practice’ than 

ever before including promotion of integrated pesticide/ crop management techniques, threshold 

based pest monitoring and, reduction of reliance on PPPs which in turn help to protect the 

environment and water courses.  

The Water Framework Directive (WFD) set by the European Union sets EU wide standards for water 

courses where pesticides residues can be detected, it is important all measures are taken to reduce 

pesticide leaching into water ways. Aquatic buffer zones provide a barrier between a crop and a 

water course, the size of the buffer is determined though Local Environmental Risk Assessments for 

Pesticides (LERAPs), which are specific to products and must be followed as per the label. Updated 

Interim schemes and Drift reduction technology (DRT) allow for some buffer zones to be reduced in 

certain cropping situations. Similarly Arthropod Buffer Zones are intended to protect non target 

insects and wildlife on uncropped land. 

Health & Safety and COSHH         

The Control of Substances Hazardous to Health (COSHH) Regulations 2022 sit beneath the Health 

and Safety at Work Act 1974 which applies to all industries and activities of work. The aim of 

COSHH Regulations is to eliminate, where possible the use of hazardous substances, replacing them 

with a less harmful alternative. It is a legal requirement for all PPPs to be risk assessed under the 

COSHH guidance before they can be utilised, aimed at protecting humans and the environment too.  

Each chemical must be assessed individually, and a document produced, legally this information 

must be always available and accessible to employees and all users of the PPP.  The ‘AESTOP’ 

technique should be used when risk assessing chemicals, Table 3 outlines this technique in relation 

to the chemicals discussed and tested for the purposes of this research. Kanemite® SC is the most 

hazardous chemical with three hazard pictograms and a workplace exposure limit (WEL), SB 

Invigorator however is the least hazardous of the six. Each chemical used in this trial was 

individually COSHH assessed prior to use, these documents can be viewed in appendix 1-6. 
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Table 3 – ‘AESTOP’ Technique for COSHH assessing chemicals.  

COSHH Risk 
Assessment Process 

Kanemite® SC FLiPPER Majestik® 
SB Plant 

Invigorator 
Secover ProTAC® SF 

Assess hazards 
 
(Look at hazard 
pictograms, on product 
label. Also check MSDS 
for further information 
of potential hazards 
and risks to health/ 
environment).  

 
 
 
 
  
 
 
 
- Can cause allergic 
skin reaction. 
 - May cause damage 
to blood circulation by 
prolonged or 
repeated exposure. 
 - Harmful/ toxic if 
swallowed. 
 - Causes serious eye 
damage. 
 - Crop should not be 
handled until 4 days 
after treatment. After 
this crop can be 
handled with gloves 
only until 12 days 
have passed.  
 - There is a WEL for 
this product. 

  
 
 
 
- May cause 
skin and eye 
irritation 
 - May cause 
respiratory 
irritation 
 - Harmful 
to aquatic 
life with 
long lasting 
effects 

 
 
 
 
 - Causes 
serious eye 
irritation 

 
 
 
  
- May 
cause skin 
and eye 
irritation 

 
 
 
 
 - Harmful if 
inhaled 
 - Causes 
serious eye 
irritation 
 - Harmful to 
aquatic life 
with long 
lasting 
effects 

 
  
 
 
 - Harmful if inhaled 
 - Causes serious eye 
irritation 
 - Harmful to aquatic 
life with long lasting 
effects 

Eliminate the risk 

- Sanitary controls i.e., removal of infected wood after pruning 
- Create suitable habitat for biological controls/ naturally occurring predators to suppress the pest without/ 

with less chemical intervention 
- Regular crop scouting, treatment of hotspots before pest spreads out of control 

Substitute with a less 
hazardous product 

FLiPPER, Majestik®, SB Plant Invigorator, Secover & ProTAC® SF -safer products which can be used earlier in the 
season to control pest without having to resort to Kanemite® SC.  

Technical or 
engineering controls 

I.e., closed cab on sprayer tractor fitted with carbon filtration. Sufficient ventilation in chemical shed and mixing 
area.  

Operational - 
qualifications/ 
certification 

 - PA1 & 3 For application by air assisted sprayer in orchards, or PA1/PA6 for Knapsack applications 
 - National register of sprayer operators (NRoSO) member. 
 - Signage to inform members of the public of spraying operations. 

Personal Protective 
Equipment (PPE) 

E.g., Nitrile Gloves EN388, Rubber boots EN13832/ EN ISO 20345, Visor/ Goggles EN166, Chemical coverall - 
Type 6, Respirator with appropriate filter, i.e., AEBK P. Guidance for the appropriate PPE will be on MSDS and 
should be always worn when operator is in contact with the chemical, it is employers’ responsibility to provide 
PPE, free of charge.  
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REPORT  

 

Aims  

• Test and compare the efficacy of the five products listed in table two 

• Find a substitute product for Kanemite® SC which can be used earlier in the growing season 

to suppress spider mites before they cause significant damage to the plants and yield. 

 

Predictions 

It is hypothesised that the two products which have a MAPP number shall have a more effective 

control of spider mites than the other products in this trial.   

 

Method  

Products with a MAPP number, Majestik® and FLiPPER were applied following mandatory label/ 

EAMU instructions. ProTAC® SF, SB Plant Invigorator and Secover however are not regulated in the 

same way and do not have a MAPP number, not containing any chemistry which is required to gain 

approval through the CRD for an active ingredient. The labels for these latter three products do not 

legally have to be obeyed, although exceeding the manufacturers recommended dose could cause 

phytotoxicity to the plants, thus label guidance was also followed for the application of these PPPs. 

Table 4 shows when each product was applied. Secover had the least applications, only applied 

twice as label guidance recommends leaving 14 days between applications.  

The level of spider mite infestation was consistent throughout the trail area, each chemical was 

allocated 3 trees, there were 5 pots and a total of 15 trees were included in the trial. Each product 

was mixed in 2L of water and applied with a knapsack sprayer, Table 4 details PPP spray 

applications for the trial and Table 5 shows the amount of chemical mixed per application.  

 

 

 

 



EMMA SMITH 

16 
 

Table 4 – PPP Applications (spray records) 

Product Date 
Start 

Time 

End 

Time 

Outside 

Temp 

Outside Wind 

(Beaufort 

RMets, 2023) 

Wind 

Direction 

Outdoor 

Weather 

Conditions 

Crop 

Situation 

Indoor 

Climate 

Flipper 

21/07/2023 

10:00 10:15 

15ᵒC 4 NW Cloudy, dry 
Poly 

tunnel 
Dry 

Majestik® 10:25 10:40 

ProTAC® SF 10:50 11:00 

SB Plant 

Invigorator 
11:10 11:25 

Secover 11:30 11:45 

  

Majestik® 

25/07/2023 

09:00 09:15 

12.5ᵒC 3 N Sunny, dry 
Poly 

tunnel 
Dry SB Plant 

Invigorator 
09:25 09:35 

  

Flipper 

31/07/2023 

10:00 10:10 

21ᵒC 3 E Light rain 
Poly 

tunnel 
Humid 

Majestik® 10:20 10:30 

ProTAC® SF 10:50 11:00 

SB Plant 

Invigorator 
11:10 11:25 

  

SB Plant 

Invigorator 03/08/2023 
08:35 08:40 

18ᵒC 2 N Heavy rain 
Poly 

tunnel 
Humid 

Secover 09:00 09:10 

  

Flipper 

07/08/2023 

08:00 08:10 

13ᵒC 6 S Cloudy, dry 
Poly 

tunnel 
Dry Majestik® 08:20 08:30 

ProTAC® SF 08:35 08:45 

 

Table 5 – Quantity of chemical used per application 

Product Quantity of chemical used per 

application 

Flipper 40ml/ 2l 

Majestic® 50ml/ 2l 

ProTAC® SF 2.4ml / 2l 

SB Plant 

Invigorator 

2ml/ 2l 

Secover 4ml/ 2l 
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Results 

Twenty-four hours after treatment ten leaves were selected at random from each of the plots, an 

electronic magnifying lens was used to look at the leaves and assess the efficacy of the spray 

coverage. A score between 1-5 was then assigned to each leaf based on how well the treatment 

had worked, the key which was used to score is outlined in Table 6. After each set of ten leaves 

were scored, they were then totalled out of 50. This scoring system was a method of quantifying 

efficacy.  

The complete data set of scores can be viewed in appendix 14 Table 7 is an example of how the 

data was collected for each sample 

 

Table 6 – Scoring Key 

SCORE KEY 

SCORE DESCRIPTION 

1 No Mortality 

2 Very low mortality, overall poor spray coverage  

3 Coverage is better but still some surviving 

4 Brilliant coverage, one or two still living but overall, excellent mortality 

5 Perfect 100% mortality of mites (although there could still be unhatched eggs) 

 

 

Table 7 – Example of leaf scoring  

Majestik®-21/07/2023 

LEAF NUMBER SCORE 

1 4 

2 2 

3 3 

4 3 

5 4 

6 3 

7 3 

8 2 

9 2 

10 2 

TOTAL 26 
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All results have been collated and presented in two graphs, both containing the same data, 

interpreted slightly differently.  

 

Figure 6 shows the efficacy score of each product with the dates each treatment was applied.  

 

Figure 7 presents the efficacy scores and the number of times each product was applied.  

 

Figure 6 – Summary of efficacy scores after each treatment 

 

 

Figure 7 – Efficacy score vs number of treatments  
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DISCUSSION 

 

The results from this project have not met with the prediction that the two products with a MAPP 

number, FLiPPER and Majestik® would be more effective than the other three without MAPP 

numbers. The most effective treatment by far was Secover which was sprayed less than all other 

products. Secover is a safer product to use under the COSHH regulations and the label states ‘not 

harmful’ to biological controls, thus this was a welcomed result. Out of the five products tested, the 

most favourable to use on a field scale are Secover and FLiPPER. 

 

FLiPPER scored the next highest to Secover in the trial, before opting to use this product though it’s 

lack compatibility with beneficials should be considered. A benefit of FLiPPER is its ability to 

eradicate all life stages of Tetranychus spp., including eggs. Under the guidance of the EAMU 3419, 

FLiPPER can be used three times with a 7-day interval, although once three applications have been 

made a 28-day interval must be observed before further treatments can be applied.  

 

Secover doesn’t state on the label which life stages or species of spider mite it is effective on, 7 days 

after the first treatment of Secover, an extra leaf assessment from the plot was carried to assess the 

effectiveness between applications (see appendix 15). The score dropped from 39 to 25, the sample 

assessed had high numbers of juvenile spider mites, suggesting that this spray of did not eradicate 

eggs. This knowledge is beneficial, Secover would be a good product to use where spider mite 

infestation is minimal, whereas FLiPPER might be preferred where pest pressure is much higher. 

The FLiPPER label states that the formulation is effective specifically on TSSM, there is no 

suggestion that it has any efficacy against EFTRSM.   

 

It would be beneficial to gain knowledge on how the products trialled work against EFTRSM, whilst 

this species was not the target in this piece of research, it is a common pest of fruit trees and future 

presence in orchards, alongside Tetranychus spp. is certainly a possibility. It can be assumed that 

Secover, ProTAC® SF, Majestik and SB Plant Invigorator could work against EFTRSM as their labels 

state simply ‘spider mites’ as a target, with no reference to specific species. This an area which 

would be beneficial to investigate in the future.  
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The results from SB Plant Invigorator were disappointing, the average efficacy score was 26 out of 

50 and a total of 4 treatments were applied. This product is considered the ‘safest’ to use under 

COSHH regulations and is not harmful to beneficials, should results have been more desirable, this 

would have been a great product to consider using in future IPM programmes. There are no specific 

restrictions on the label in relation to tank mixing SB Plant Invigorator with other products either 

i.e., regular fungicide treatments. The ability to mix products and spray them at the same time is a 

huge benefit to the grower as there is less strain on resources to complete additional spray rounds.  

Unfortunately, FLiPPER® and Secover cannot be mixed with other chemicals and the Secover label 

specifically states that it should be sprayed three days before a fungicide. 

 

It should be noted that label guidance for all the products trialled state treatments should be made 

at the first signs of pest presence. Each of the 15 trees sprayed were severely infected by 

Tetranychus mites, pest pressure was far beyond early stages. Perhaps results could have differed if 

pest presence was lower to start with. It would be beneficial to test some or all the products again, 

especially SB Plant Invigorator to gain understanding on how it works where pressure is lower in 

the first instance.  

 

The ProTAC® SF results are the most intriguing, the first two sprays scored 20 and 21 out of 50, and 

the final treatment leapt up to 44 out of 50 which is the highest score recorded in this trial. It is 

unclear why there is such a difference and unreliability of this result forces certain questions to be 

asked, such as why did this happen? The weather conditions recorded for the first application are 

very similar to the last so it is unlikely that the climate and drying time are the reason, although this 

should not be ruled out. It would be beneficial to test this product some more before a conclusion 

of its efficacy can reliably be made.  

 

The final product to discuss is Majestik®, the efficacy of this product was mid-range with scores 

from the 4 treatments ranging from lowest 26 to highest 36 out of 50.  In terms of rank this sits 

below FLiPPER, whilst it is good to know how well Majestik® works, the chances of using it knowing 

there are better options available is low. The cost of Majestik® works out at £146.43 per hectare 

treated, FLiPPER in comparison is £165.83, higher efficacy was observed from FLiPPER with fewer 

applications which makes this a much more cost-effective treatment. Secover is even less at £80.00 

per hectare treated, thus, from a financial perspective Majestik® is not a good product to use.  
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The cost of a treatment should never drive a grower’s choice of PPP, it is best practice to choose 

the most environmentally conscious and safest of all the options available. There is however no 

escaping the current economic climate which is forcing growers to make decisions based on the 

budgets and resources which they have available, it is not likely that the cost difference between 

Secover and FLiPPER would break many budgets. The cost of deploying biological controls however 

at over £1000 per hectare for the product alone, is a completely different league to the chemical 

alternatives. The use of predatory mites for any pest control is far superior to chemical application 

and would be the most environmentally conscious approach, providing they can establish and 

control the target pest sufficiently. The grower needs 100% confidence in a biological control 

programme before making the investment, this confidence does not currently exist at LHF as the 

use of chemicals in the current IPM programme are incompatible with biologicals. This includes 

actives such as spinosad which practically is very difficult to avoid using when trying to produce a 

high quality and marketable yield, which is ultimately the overall aim.  

 

CONCLUSION 

 

There were two aims of this project which have both been successfully achieved, test and compare 

the efficacy of the five products which are approved for use on cherries grown under temporary 

protection. Also, to find a substitute product for Kanemite® SC which can be used earlier in the 

growing season, suppressing spider mites before they cause significant damage to the plants and 

yield within cherry plantations at Lower Hope Fruit. 

 

Both aims were achieved, a set of data was produced and analysed, Secover and FLiPPER were the 

most successful products in this trial with good efficacy observed. It should be noted that neither of 

these products completely eradicated the target pest, whilst they may not be able to substitute the 

use of Kanemite® SC, they can be used earlier in the season to suppress pest numbers before they 

cause detrimental harm to trees and fruit. Kanemite® SC is also known to work on EFTRSM whereas 

no data was collected on the efficacy of Secover and FLiPPER against EFTRSM.  
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There are positives and negatives surrounding the use of both Secover and FLiPPER, i.e., FLiPPER is 

not compatible with biological controls, but it will kill all stages of TSM, including eggs, unlike 

Secover which is not harmful to biological but only takes out mobile stages.  All these factors should 

be risk assessed with a BASIS registered agronomist before a deciding the best course of action.  
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Appendix 8  - FLiPPER EAMU 
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Appendix 9 - Kanemite®SC Label 
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Appendix 10 – Majestik Label 
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Appendix 11 – ProTAC ®SF Label 
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Appendix 12 – SB Plant Invigorator Label 
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Appendix 13 – Secover Label 
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Appendix 14 – All Results 

FLiPPER  -1ST SPRAY  
FLiPPER  - 2ND SPRAY 

AFTER 10 DAYS 
 31/07/23 

 
FLiPPER  - 3RD SPRAY 

AFTER 7 DAYS - 
07/08/23 

LEAF 
NUMBER 

SCORE  LEAF 
NUMBER 

SCORE  LEAF 
NUMBER 

SCORE 

7 2  10 2  1 1 

1 3  1 3  6 3 

2 3  6 3  2 4 

9 3  4 4  7 4 

10 3  8 4  8 4 

3 4  9 4  3 5 

4 4  2 5  4 5 

6 4  3 5  5 5 

8 4  5 5  9 5 

5 5  7 5  10 5 

TOTAL 35  TOTAL 40  TOTAL 41 

 

MAJESTIK  - 1st SPRAY  
MAJESTIK  - 2ND 

SPRAY - AFTER 4 DAYS 
25/07/23  

 
MAJESTIK  - 3RD SPRAY 

- AFTER 6 DAYS 
 31/07/23 

 
MAJESTIK  - 4TH SPRAY 

- AFTER 7 DAYS - 
07/08/23 

LEAF 
NUMBER 

SCORE  LEAF 
NUMBER 

SCORE  LEAF 
NUMBER 

SCORE  LEAF 
NUMBER 

SCORE 

1 4  1 4  1 3  1 4 

2 2  2 4  2 2  2 5 

3 3  3 3  3 3  3 3 

4 3  4 4  4 4  4 4 

5 4  5 3  5 3  5 4 

6 3  6 4  6 2  6 5 

7 3  7 2  7 1  7 5 

8 2  8 2  8 5  8 2 

9 2  9 3  9 4  9 2 

10 2  10 3  10 2  10 2 

TOTAL 26  TOTAL 32  TOTAL 29  TOTAL 36 

 

PROTAC SF  - 
21/07/2023 

 
PROTAC SF  - 2ND SPRAY 

AFTER TEN DAYS 
 31/07/23 

 
PROTAC SF  - 3RD SPRAY 

AFTER 7 DAYS - 
07/08/23 

LEAF 
NUMBER 

SCORE  LEAF 
NUMBER 

SCORE  LEAF NUMBER SCORE 

9 1  1 1  1 4 

1 2  3 1  2 4 

2 2  2 2  3 4 

4 2  4 2  4 4 

5 2  5 2  6 4 

6 2  6 2  8 4 

7 2  8 2  5 5 

8 2  7 3  7 5 

10 2  9 3  9 5 

3 3  10 3  10 5 

TOTAL 20  TOTAL 21  TOTAL 44 
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SB INVIGORATOR  - 
21/07/2023 

 

SB INVIGORATOR  - 
2ND SPRAY - AFTER 4 

DAYS 
25/07/23  

 

SB INVIGORATOR  - 
3RD SPRAY AFTER 6 

DAYS 
 31/07/23 

 

SB INVIGORATOR  - 
4TH SPRAY AFTER 3 

DAYS 
03/08/23 

LEAF 
NUMBER 

SCORE  LEAF 
NUMBER 

SCORE  LEAF 
NUMBER 

SCORE  LEAF 
NUMBER 

SCORE 

1 2  1 2  1 2  1 2 

2 2  6 2  2 2  2 3 

3 2  9 2  3 2  3 1 

5 2  10 2  10 2  4 3 

6 2  2 3  4 3  5 2 

8 2  3 3  5 3  6 2 

10 2  4 3  6 3  7 1 

7 3  5 3  8 3  8 3 

4 4  7 3  9 3  9 3 

9 4  8 3  7 4  10 3 

TOTAL 25  TOTAL 26  TOTAL 27  TOTAL 23 

 

SECOVER  - 
21/07/2023 

 SECOVER  - 2ND SPRAY 
03/08/23 

LEAF 
NUMBER 

SCORE  LEAF 
NUMBER 

SCORE 

5 3  10 3 

9 3  5 4 

2 4  6 4 

3 4  9 4 

4 4  1 4 

6 4  2 4 

7 4  8 4 

8 4  3 5 

10 4  4 5 

1 5  7 5 

TOTAL 39  TOTAL 42 

 

Appendix 15 

SECOVER  -  31/07/2 - Np 
spray applied  -A check on 

pest levels after 7 days 

LEAF 
NUMBER 

SCORE 

1 2 

3 2 

5 2 

7 2 

8 2 

9 2 

2 3 

6 3 

10 3 

4 4 
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TOTAL 25 

 


