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Trial Summary

Introduction

Two-spotted spider mite (Tetranychus urticae), TSSM, is a significant economic pest of
glasshouse tomatoes and other protected crops, causing visible damage to leaves and
reducing yield. Control options are currently limited. The aim of this trial was to confirm
products for inclusion in the trial, and evaluate the efficacy of selected products for control in
glasshouse tomatoes. A mix of conventional and ‘low risk’ products were selected for testing,
with likelihood of compatibility of products within an IPM approach for TSSM considered as a
selection factor. Though not tested in the current trial, such compatibility is likely to be
optimised with use of the ‘low risk’ products tested.

Methods

Tomato plants were grown under glass and artificially infested with TSSM in September 2017.
Spray programmes started on 2™ October. A maximum of four applications were made using
an Oxford Precision Sprayer, with water volume rates set to suit the growth of the crop
ranging from 600-1000L/ha. Conventional products were applied at the first application time
only, with one exception that was re-applied after 12 days (as per manufacturer’s
recommendation). Met52 OD was re-applied every four days, and AHDB9967 was re-applied
after 8 days (as per manufacturer's recommendation). Efficacy was determined by counting
the numbers of live adult and juvenile mites, as well as the number of eggs, on five marked
leaves per plot. Assessments were made on four occasions, three days after each
application. The crop was also monitored for evidence of phytotoxicity at these times.

Results

All treatments, including the standard and ‘low risk’ products, gave statistically significant
reductions in numbers of TSSM adults, juveniles and eggs during the trial. Results for adult
counts per plot, transformed where necessary for analysis, are shown in the table below as
back transformed data as relevant (last two columns). All treatments mixed and sprayed well.
There were no phytotoxic effects.

Mean number of adult two spotted spider mites per plot
Date 29/09/2017 05/10/2017 09/10/2017 13/10/2017 17/10/2017
Transformation Un-trans Un-trans Un-trans Ba::;:r(a:( 2‘;‘;‘;’;’"‘ Bacll(;tgr?:fl()f)rom
Treatment
CN:ESE}’P’ 94.17 102.50 78.67 60.00 84.83
Borneo 88.00 57.00 27.67 7.33 2.67
AHDB9946 89.33 25.00 8.33 2.67 0.33
AHDB9945 70.00 32.17 14.17 3.67 3.00
AHDB9944 84.67 46.17 22.33 8.50 2.67
Met52 OD 70.50 90.83 46.17 15.83 12.83
AHDB9967 70.83 58.50 30.17 14.17 21.50

Not significantly different from untreated control (p>0.05)
Significantly different from untreated control (p<0.05)

Conclusions

TSSM established well, and all products (Borneo, AHDB9946, AHDB9945, AHDB9944,
Met52 OD and AHDB9967) gave statistically significant reductions in pest numbers, relative
to the control treatment. No treatments caused phytotoxic effects.



Take Home Message

This trial has identified a number of safe and effective products for controlling two-spotted
spider mite. The conventional products tested performed at least as well as Borneo over the
duration of the trial.



Objectives

1. To evaluate the efficacy of selected plant protection products against two-spotted spider
mite on glasshouse tomato as measured by pest numbers.
2. To monitor the treated crop for phytotoxicity.

Trial conduct

UK regulatory guidelines were followed but EPPO guideline took precedence. The following
EPPO guidelines were followed:

s Variation from
Relevant EPPO guideline(s) EPPO
PP 1/152(4) Design and analysis of efficacy evaluation trials None
PP 1/135(3) Phytotoxicity assessment None
PP 1/181(4) _Condgct and reporting of efficacy evaluation trials None
including GEP
PP 1/37(2) Tetranychus urticae on vegetables See below
PP 1/239(2) Dose expression for plant protection products None

Deviations from EPPO guidance:

PP 1/37(2) — The number of tomato plants marked for assessment was reduced from ten to
five plants. This was to afford each plant more space under lower light conditions, given the
time of year of the trial, and to ensure that a good infestation of T. urticae was achieved on
the leaves.

Test site

Item Details

Location address MFU 2 (M6), STC, Cawood, Selby, YO8 3TZ
Crop Tomato (Lycopersicon esculentum)

Cultivar Dometica

Soil or substrate type Rockwool slab (Grotop Master, Grodan)

Agronomic practice Drip irrigation. Applied STC Tomato Main Feed (EC 3.3, pH5.5).
Standard glasshouse tomato crop management.

Prior history of site n/a
Trial design
Item Details
Trial design: Incomplete Trojan square
Number of replicates: | 6
Row spacing: 1.0m
Plot size: (w x 1) 0.88m x 4.2m
Plot size: (m?) 3.7m?
Number of plants per 9
plot:
Leaf Wall Area

. n/a
calculations




Treatment details

AHDB Active Product Formulation Content of Formulation
Code substance name or batch number | active type
manufact substance in
urers product
code
Control Water only Water n/a n/a n/a
N/A Etoxazole Borneo B7070028 110g/L SC
AHDB9946 | N/D N/D N/D N/D N/D
AHDB9945 | N/D N/D N/D N/D N/D
AHDB9944 | N/D N/D N/D N/D N/D
Metarhizium 2.0x10°
N/A anisopliae Met52 OD | LEC17144B CEU/mI EC
AHDB9967 | N/D N/D N/D N/D N/D
Application schedule
Treat |Treatment: Rate of active Rate of product (L/ha) |Application
ment |product name |substance code
numb |or AHDB code |(mlor g a.s./ha)
er
1 Control (water) | n/a nla ABCD
Borneo A
2 (standard) 23.1g 0.21
3 AHDB9946 10ml 1.0 A
4 AHDB9945 200g 1.0 A
5 N/A Product withdrawn from testing
6 AHDB9944 60-120ml 0.6 AD
7 Met52 OD 2.5x10'2 CFU 1.25 ABCD
8 AHDB9967 180g 3 AC




Application details

Application | Application | Application | Application
A B C D
Application date 02/10/2017 06/10/2017 10/10/2017 14/10/2017
Time of day AM AM AM AM
Crop growth stage (Max, min | 604 605 605 606
average BBCH)
Crop height (cm) 50cm 94cm 141cm 180cm
Crop coverage (%) n/a n/a n/a n/a
Application Method Spray Spray Spray Spray
Application Placement Foliar Foliar Foliar Foliar
Application equipment Oxford Oxford Oxford Oxford
Precision Precision Precision Precision
Sprayer Sprayer Sprayer Sprayer
Nozzle pressure 2 bar 2 bar 2 bar 2 bar
Nozzle type Hollow cone |Hollow cone |Hollow cone |Hollow cone
(HC) (HC) (HC) (HC)
Nozzle size 30HCX4 30HCX4 30HCX4 30HCX4
Application water volume/ha | 600L/ha 800L/ha 800L/ha 1000L/ha
Temperature of air - shade 20.8°C 21.1°C 20.5°C 21.5°C
()
Relative humidity (%) 80% 78% 86% 81%
Wind speed range (m/s) 0 0 0 0
Dew presence (Y/N) N N N N
Temperature of soil - 2-5cm | n/a* n/a* n/a* n/a*
cC)
Wetness of soil - 2-5cm n/a* n/a* n/a* n/a*
Cloud cover (%) n/a* n/a* n/a* n/a*

*Glasshouse trial with crop grown in rockwool

Untreated levels of pests/pathogens at application and through the

assessment period

Infection Infection level Infection level
Common Scientific EPPO level at start of at end of
name Name Code pre- assessment assessment
application period period
Mean - 195 . )
Two- Tetranychus live spider M_ean ) 2.59 live M_ean ) 3_22 live
spotted . TETRUR ; spider mites per | spider mites per
; . urticae mites per
spider mite plant plant plant

Assessment details

An assessment of efficacy was made by counting the live adult and juvenile spider mites, and
any eggs, on a single marked leaf on each of five tomato plants in the middle of each plot,
with assessments made three days after each application event. The same method was used
to assess initial pre-treatment levels of infestation across the trial. Phytotoxicity was assessed
at each assessment point by examining leaves for evidence of damage (such as scorch),
though no such effects were observed in any plot.




Evaluation Timing
(DA)*
S c
= = o Crop cval \r/]Vhat(wasdass;ssei'd and
. c o 0| SO valuation ow (e.g. dead or live
o = IS
Egiua“o” = E g E o E S{;V\gh type (efficacy, |pest; disease incidence
.29 C0% -5 (BBgCH) phytotoxicity) |and severity; yield,
2cqy 23] &3 marketable quality)
<o.g§ <& | <&
Number of live adult and
29/09/2017 |-3 -3 -3 602 Infestation level |juvenile spider mites,
number of eggs.
Number of live adult and
05/10/2017 |3 3 3 604 Efficacy + juvenile spider mites,
phytotoxicity number of eggs.
Phytotoxicity - leaf damage.
Number of live adult and
Efficacy + juvenile spider mites,
09/10/2017 |7 3 ! 605 phytotoxicity number of eggs.
Phytotoxicity - leaf damage.
Number of live adult and
Efficacy + juvenile spider mites,
13/10/2017 | 11 3 3 605 phytotoxicity number of eggs.
Phytotoxicity - leaf damage.
é;&or Number of live adult and
17/10/2017 |for 3 7 606 Efficacy + juvenile spider mites,
Treat phytotoxicity number of eggs.
6) ' Phytotoxicity - leaf damage.

* DA — days after application

Statistical analysis

This trial was designed by Andrew Mead at Rothamsted Research as an incomplete Trojan
square with 8 treatments, each being replicated 6 times. All data were analysed by ANOVA
using the Minitab (v17) program by David George at STC. Prior to analysis data were
checked for normality and homoscedasticity, being transformed if required. Where ANOVA
reported a statistically significant effect of treatment, post-hoc testing was conducted by
calculating one-tailed LSDs to allow treatments to be compared against the negative control
for demonstration of efficacy.

Results

Phytotoxicity

There was no evidence of phytotoxic effects with any treatment

Two spotted spider mite - counts

The results for the mean numbers of two spotted spider mites on five assessment dates are
presented in Table 1 and Figure 1 (adults), Table 2 and Figure 2 (juveniles), and Table 3 and

Figure 3 (eggs). Results significantly different from the untreated control at P < 0.05 are
highlighted by shading.




Table 1. Two spotted spider mite - mean numbers of adults per plot according to treatment on
five assessment dates during the trial.

Date 29/09/2017 05/10/2017 09/10/2017 13/10/2017 17/10/2017
. Un- Un- Un- Sqrt Back- Log Back-

Transformation Trans trans Trans trans Trans trans | (x+0.5) | trans (x+1) trans
Treatment
Negative control NA 94.17 NA 102.50 NA 78.67 7.68 60.00 1.91 84.83
Borneo NA 88.00 NA 57.00 NA 27.67 2.68 7.33 0.34 2.67
AHDB9946 NA 89.33 NA 25.00 NA 8.33 1.71 2.67 0.10 0.33
AHDB9945 NA 70.00 NA 32.17 NA 14.17 1.97 3.67 0.46 3.00
AHDB9944 NA 84.67 NA 46.17 NA 22.33 2.78 8.50 0.36 2.67
Met52 OD NA 70.50 NA 90.83 NA 46.17 4.01 15.83 0.95 12.83
AHDB9967 NA 70.83 NA 58.50 NA 30.17 3.57 14.17 1.27 21.50
F value - 0.5 - 4.44 - 8.56 22.98 - 19.87 -
P -value - 0.802 - 0.002 - <0.000 | <0.000 - <0.000 -
d.f. - 35 - 35 - 35 35 - 35 -
l.s.d. - - - 32.57 - 19.35 1.01 - 0.34 -
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Figure 1. Two spotted spider mite — mean numbers of adults per plot according to
treatment on five assessment dates during the trial.

Table 2. Two spotted spider mite — mean numbers of juveniles per plot according to
treatment on five assessment dates during the trial.




Date 29/09/2017 05/10/2017 09/10/2017 13/10/2017 17/10/2017
. Sqrt Back- Sqrt Back- Sqrt Back- Sqrt Back- Sqrt Back-
e oanetion (x+0.5) | trans | (x+0.5) | trans | (x+0.5) | trans (x+0.5) trans | (x+0.5) | trans
Treatment
CN:ngtarto':’e 10.04 | 10150 | 12.17 | 157.17 | 11.46 | 137.67 | 12.52 | 159.83 | 1539 | 237.67
Borneo 883 | 8067 | 804 | 7117 | 617 | 4317 | 299 | 883 | 247 | 833
AHDB9946 10.12 107.17 8.62 97.17 3.95 25.50 3.02 20.50 1.25 1.67
AHDB9945 9.50 91.83 8.90 88.00 6.57 49.83 3.63 13.67 3.19 13.33
AHDB9944 8.90 87.83 8.52 78.67 6.13 39.50 4.77 24.17 3.01 17.50
Met52 OD 9.18 93.17 10.44 | 115.50 8.78 81.33 9.69 101.33 9.10 88.50
AHDB9967 8.05 73.00 8.18 69.00 8.42 72.67 9.57 103.50 9.12 90.00
F value 0.47 - 1.22 - 5.2 - 13.57 - 30.01 -
P -value 0.823 - 0.32 - 0.001 - <0.000 - <0.000 -
d.f. 35 - 35 - 35 - 35 - 35 -
l.s.d. - - - - 2.54 - 2.53 - 2.28 -
250
200
=
3 150
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c
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=
) II I II
0 - _ [ | [ |
Neg Borneo AHDB9946 AHDB9945 AHDB9944 Met52 OD AHDB9967
Control

Figure 2. Two spotted spider mite — mean numbers of juveniles per plot according to
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treatment on five assessment dates during the trial.

Table 3. Two spotted spider mite — mean numbers of eggs per plot according to
treatment on five assessment dates during the trial.




Date 29/09/2017 05/10/2017 09/10/2017 13/10/2017 17/10/2017
Transformation Trans t:,ann-s Trans t:‘Jann-s Trans t:::s Trans t:'Jar:s Trans t:::;s
Treatment

cfo:}to'}’e NA | 189.83| NA |41467| NA | 61633 | NA | 64250 | NA | 756.00
Borneo NA | 13950| NA [31033| NA | 36133 | NA | 29117 | NA | 24867
AHDB9946 NA |173.00| NA |24967| NA | 24750 | NA | 15617 | NA | 14750
AHDB9945 NA | 13750| NA |267.67| NA | 30800 | NA | 21017 | NA | 190.17
AHDB9944 NA | 17717 NA [29800| NA | 36617 | NA | 26250 | NA | 160.83
Met52 OD NA | 15033 | NA |456.00| NA | 48567 | NA | 383.50 | NA | 268.50
AHDB9967 NA | 13250 | NA [34433| NA [ 39933 | nNA | 32833 | NA | 29233
F value - 0.85 - 2.82 - 4.42 - 7.37 - 17.66
P -value - 0.537 ] 0.024 - 0.002 ] <0.000 | - | <0.000
df. - 35 - 35 - 35 - 35 - 35
l.s.d. - - - | 10854 | - 137.98 - 13957 | - | 119.76

800
700
600
500
400
300
200

w | I||II|||I|II
0

Neg Borneo AHDB9946 AHDB9945 AHDB9944 Met52 OD AHDB9967
Control

Mean count

o

BAO WAl mBl mCl mD1

Figure 3. Two spotted spider mite — mean numbers of eggs per plot according to
treatment on five assessment dates during the trial.

Two spotted spider mite — Percentage reduction in damage (Henderson-
Tilton formula)

The Henderson-Tilton formula was used (see below) to calculate percentage efficacy based
on mite counts and is presented in Tables 4 — 7. Percentage reduction in damage was
calculated compared with the 29/09/17 (pre-spray) assessment and also compared with the
previous assessment:

% efficacy = (1 — (number on control before spraying x number on treatment after
spraying)/(number on control after spraying x number on treatment before spraying))




Table 4. Percentage reduction in numbers of two spotted spider mite on 5/10/17.

Compared with 29/09 assessment

Compared with previous assessment

Treatment Adults Juveniles Eggs Adults Juveniles Eggs
Borneo 40.49 43.02 -1.84 40.49 43.02 -1.84
AHDB9946 74.29 41.45 33.93 74.29 41.45 33.93
AHDB9945 57.78 38.11 10.88 57.78 38.11 10.88
AHDB9944 49.91 42.16 23.00 49.91 42.16 23.00
Met52 OD -18.37 19.94 -38.86 -18.37 19.94 -3.89
AHDB9967 24.13 38.96 -18.97 24.13 38.96 -18.97

Table 5. Percentage reduction in numbers of two spotted spider mite on 9/10/17.

Compared with 29/09 assessment

Compared with previous assessment

Treatment Adults Juveniles Eggs Adults Juveniles Eggs
Borneo 62.37 60.55 20.22 36.76 30.75 21.66
AHDB9946 88.83 82.46 55.94 56.57 70.04 33.30
AHDB9945 75.77 59.99 31.01 42.62 35.35 22.58
AHDB9944 68.42 66.84 36.34 36.97 42.68 17.33
Met52 OD 21.61 35.64 0.50 33.78 19.61 28.34
AHDB9967 49.02 26.61 7.17 32.81 -20.23 21.97

Table 6. Percentage reduction in numbers of two spotted spider mite on 13/10/17.

Compared with 29/09 assessment

Compared with previous assessment

Treatment Adults Juveniles Eggs Adults Juveniles Eggs
Borneo 86.92 93.05 38.33 65.25 82.37 22.70
AHDB9946 95.32 87.85 73.33 58.04 30.76 39.47
AHDB9945 91.78 90.55 54.84 66.07 76.38 34.54
AHDB9944 84.24 82.53 56.22 50.10 47.30 31.23
Met52 OD 64.75 30.93 24.63 55.03 -7.31 24.25
AHDB9967 68.61 9.96 26.79 38.43 -22.68 21.13

Table 7. Percentage reduction in numbers of two spotted spider mite on 17/10/17.

Compared with 29/09 assessment

Compared with previous assessment

Treatment Adults Juveniles Eggs Adults Juveniles Eggs
Borneo 96.64 95.59 55.24 74.28 36.56 27.42
AHDB9946 99.59 99.34 78.59 91.16 94.53 19.73
AHDB9945 95.24 93.80 65.27 42.13 34.39 23.10
AHDB9944 96.50 91.49 77.20 77.81 51.30 47.93
Met52 OD 79.79 59.43 55.15 42.67 41.27 40.50
AHDB9967 66.31 47.35 44.60 -7.34 41.52 24.33




Discussion

The level of infestation by two-spotted spider mite was moderate throughout the trial, and for
adult counts remained relatively constant post-infestation in the control treatment, with
juvenile and egg counts increasing throughout the trial period. The industry standard, Borneo,
performed as expected, reducing mite counts in accordance with its (delayed) mode of action.

All treatments, including the industry standard Borneo, significantly reduced the numbers of
spider mite adults, juveniles and eggs compared with the untreated control (p<0.05).
Conventional products (Borneo, AHDB9946, AHDB9945 and AHDB9944) delivered the
highest levels of control, with >99% control of adults and juveniles achieved with the
experimental product AHDB9946 by the final sampling date. Nevertheless, ‘low risk’ products
(Met52 OD and AHDB9967) were also effective compared with the negative control, providing
80 and 66% reductions in numbers of adult mites, respectively, by the final sampling date.

All treatments mixed and sprayed well. No wetter was required. There were no phytotoxic
effects.

Conclusions

e All products tested (Borneo, AHDB9946, AHDB9945, AHDB9944, Met52 OD and
AHDB9967) caused statistically significant reductions in numbers of two spotted spider
mite relative to the control treatment.

e By the final assessment date, all conventional products tested, including the industry
standard, had reduced numbers of motile spider mites by >90%, with AHDB9946
reducing numbers of adults and juveniles by >99%, and with both ‘low-risk’ products
reducing numbers by >65% over the same period.

¢ No treatments caused phytotoxic effects.
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Appendix

a. Crop diary — events related to growing the crop

Date Event

09-Aug-17 | Tomato seed (var. Dometica) sown into rockwool blocks.
07-Sep-17 | Crop transplanted into glasshouse (4 true leaf stage).
25-Sep-17 | Crop strung and side-shoots removed.

05-Oct-17 | Crop strung and side-shoots removed.

11-Oct-17 | Crop strung and side-shoots removed.

b. Table showing sequence of events by date — this relates to treatments and assessments.

Date Event

09-Aug-17 | Crop sown.

26-Sep-17 | Crop infested with two-spotted spider mite from stock culture.

29-Sep-17 | Initial count (AO) and infestation leaf sections removed.

02-Oct-17 | All sprays applied.

05-Oct-17 | Spider mite counts (efficacy assessment) and phytotoxicity assessment.

06-Oct-17 | Microbial spray applied, all other treatments sprayed with water.

09-Oct-17 | Spider mite counts (efficacy assessment) and phytotoxicity assessment.

10-Oct-17 | Microbial and botanical sprays applied, all other treatments sprayed with water.

13-Oct-17 | Spider mite counts (efficacy assessment) and phytotoxicity assessment.
Microbial and conventional Treat. 6 only sprays applied, all other treatments

14-Oct-17 sprayed with water.

17-Oct-17 | Spider mite counts (efficacy assessment) and phytotoxicity assessment.




c. Trial photos (additional photos are available from AHDB, taken during trial visits)

Leaf damage and spider mites present at the start of the trial

d. Table showing climatological data during study period.

August September October
02y | rin. | mac | R | min. | max | RO | min | max | R
1 9.7 29.9 72 19.6 23.6 88
2 10.3 26.7 70 19.1 24.3 80
3 12.2 215 77 19.5 25.1 79
4 14.0 23.6 84 19.3 20.6 83
5 14.1 26.7 84 18.9 253 78
6 12.9 24.2 77 19.5 25.5 78
7 13.0 23.7 82 19.5 20.5 85
8 15.8 24.5 82 19.6 26.7 84
9 12.7 23.1 81 15.5 23.4 82 19.4 25.6 88

10 10.3 31.9 73 15.7 22.1 82 19.5 23.5 86

11 11.2 25.7 80 15.7 24.1 78 19.3 21.6 85

12 14.6 28.7 85 15.8 23.1 77 19.4 24.1 82

13 11.2 31.1 73 15.5 23.2 75 19.8 25.1 83

14 14.3 26.6 81 15.7 24.1 78 19.6 26.4 81

15 13.4 30.5 73 14.7 22.7 81 19.6 26.1 81

16 11.0 28.8 69 13.3 23.7 81 19.1 22.5 80

17 15.3 33.0 74 12.1 24.7 84 18.9 22.4 76

18 13.5 26.6 79 13.4 23.7 83

19 12.7 27.7 74 10.4 25.7 75

20 12.5 27.6 77 12.4 25.9 79

21 11.6 27.0 81 13.1 20.8 87

22 17.5 27.1 87 9.3 25.5 78

23 15.6 32.6 85 17.6 25.2 85




24 12.7 26.0 81

25 12.6 30.5 79

26 14.4 29.2 79

27 12.0 31.8 82

28 15.7 32.8 100

29 14.4 24.4 100

30 12.6 24.8 100

31 10.4 27.6 86

Raw data from assessments

; E 9 4 8
e | %3 5 2 8 2| 3 % 8
5 |28 &= § 5 a|l ¢ > 2
< = o = >

29-Sep-17 a0 1.1 1 1 1 22 11 23
29-Sep-17 a0 11 1 1 2 12 39 20
29-Sep-17 a0 1.1 1 1 3 13 29 31
29-Sep-17 a0 11 1 1 4 15 21 18
29-Sep-17 a0 1.1 1 1 5 10 16 22
29-Sep-17 a0 1.2 1 2 1 30 10 34
29-Sep-17 a0 1.2 1 2 2 21 17 47
29-Sep-17 a0 1.2 1 2 3 25 6 38
29-Sep-17 a0 1.2 1 2 4 18 48 32
29-Sep-17 a0 1.2 1 2 5 14 19 42
29-Sep-17 a0 1.3 1 3 1 39 23 42
29-Sep-17 a0 13 1 3 2 16 19 17
29-Sep-17 a0 1.3 1 3 3 2 11 6
29-Sep-17 a0 13 1 3 4 22 42 38
29-Sep-17 a0 1.3 1 3 5 22 20 47
29-Sep-17 a0 14 1 4 1 26 38 67
29-Sep-17 a0 14 1 4 2 21 23 55
29-Sep-17 a0 14 1 4 3 46 39 97
29-Sep-17 a0 14 1 4 4 31 14 53
29-Sep-17 a0 14 1 4 5 18 5 42
29-Sep-17 a0 15 1 5 1 9 8 30
29-Sep-17 a0 15 1 5 2 3 3 5
29-Sep-17 a0 15 1 5 3 6 9 13
29-Sep-17 a0 15 1 5 4 15 17 49
29-Sep-17 a0 15 1 5 5 13 21 32
29-Sep-17 a0 16 1 6 1 19 59 58
29-Sep-17 a0 16 1 6 2 29 32 74
29-Sep-17 a0 16 1 6 3 17 5 25
29-Sep-17 a0 16 1 6 4 20 2 44
29-Sep-17 a0 16 1 6 5 11 3 38
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29-Sep-17 a0 74 7 4 4 12 44 16
29-Sep-17 a0 74 7 4 5 24 72 31
29-Sep-17 a0 75 7 5 1 8 5 21
29-Sep-17 a0 75 7 5 2 12 12 38
29-Sep-17 a0 75 7 5 3 10 25 27
29-Sep-17 a0 75 7 5 4 13 28 14
29-Sep-17 a0 75 7 5 5 31 24 75
29-Sep-17 a0 76 7 6 1 14 0 39
29-Sep-17 a0 76 7 6 2 13 0 45
29-Sep-17 a0 76 7 6 3 30 0 25
29-Sep-17 a0 76 7 6 4 20 3 62
29-Sep-17 a0 76 7 6 5 28 13 39
29-Sep-17 a0 81 8 1 1 8 11 9

29-Sep-17 a0 81 8 1 2 3 7 12
29-Sep-17 a0 81 8 1 3 5 12 12
29-Sep-17 a0 81 8 1 4 11 34 48
29-Sep-17 a0 81 8 1 5 4 9 15
29-Sep-17 a0 82 8 2 1 18 3 25
29-Sep-17 a0 82 8 2 2 26 1 10
29-Sep-17 a0 82 8 2 3 32 2 42
29-Sep-17 a0 82 8 2 4 36 2 35
29-Sep-17 a0 82 8 2 5 27 3 54
29-Sep-17 a0 83 8 3 1 8 19 21
29-Sep-17 a0 83 8 3 2 45 73 131
29-Sep-17 a0 83 8 3 3 5 10 13
29-Sep-17 a0 83 8 3 4 26 49 62
29-Sep-17 a0 83 8 3 5 3 31 11
29-Sep-17 a0 84 8 4 1 12 21 19
29-Sep-17 a0 84 8 4 2 9 7 32
29-Sep-17 a0 84 8 4 3 5 11 17
29-Sep-17 a0 84 8 4 4 19 4 24
29-Sep-17 a0 84 8 4 5 11 16 25
29-Sep-17 a0 85 8 5 1 5 14 10
29-Sep-17 a0 85 8 5 2 7 6 13
29-Sep-17 a0 85 8 5 3 2 8 9

29-Sep-17 a0 85 8 5 4 4 10 12
29-Sep-17 a0 85 8 5 5 8 16 15
29-Sep-17 a0 86 8 6 1 13 12 5

29-Sep-17 a0 86 8 6 2 12 28 21
29-Sep-17 a0 86 8 6 3 13 5 22
29-Sep-17 a0 86 8 6 4 17 5 15
29-Sep-17 a0 86 8 6 5 31 9 56
05-Oct-17 al 11 1 1 1 39 87 49
05-Oct-17 al 11 1 1 2 24 92 75
05-Oct-17 al 11 1 1 3 36 45 136
05-Oct-17 al 11 1 1 4 38 94 97
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05-Oct-17 al 82 8 2 4 7 4 50
05-Oct-17 al 82 8 2 5 5 9 82
05-Oct-17 al 83 8 3 1 36 4 103
05-Oct-17 al 83 8 3 2 41 47 112
05-Oct-17 al 83 8 3 3 4 2 74
05-Oct-17 al 83 8 3 4 27 18 65
05-Oct-17 al 83 8 3 5 1 41 30
05-Oct-17 al 84 8 4 1 18 12 132
05-Oct-17 al 84 8 4 2 2 3 14
05-Oct-17 al 84 8 4 3 2 6 25
05-Oct-17 al 84 8 4 4 8 3 93
05-Oct-17 al 84 8 4 5 8 8 134
05-Oct-17 al 85 8 5 1 3 23 81
05-Oct-17 al 85 8 5 2 5 7 52
05-Oct-17 al 85 8 5 3 2 13 39
05-Oct-17 al 85 8 5 4 1 6 5

05-Oct-17 al 85 8 5 5 6 12 72
05-Oct-17 al 86 8 6 1 31 46 103
05-Oct-17 al 86 8 6 2 16 9 98
05-Oct-17 al 86 8 6 3 7 2 31
05-Oct-17 al 86 8 6 4 36 6 109
05-Oct-17 al 86 8 6 5 2 18 20
09-Oct-17 b1 11 1 1 1 15 27 103
09-Oct-17 b1 11 1 1 2 38 52 141
09-Oct-17 b1 11 1 1 3 33 73 218
09-Oct-17 b1 11 1 1 4 29 68 162
09-Oct-17 b1 11 1 1 5 18 32 101
09-Oct-17 bl 12 1 2 1 14 27 135
09-Oct-17 b1 12 1 2 2 16 13 109
09-Oct-17 bl 12 1 2 3 2 21 94
09-Oct-17 b1 12 1 2 4 11 26 100
09-Oct-17 b1 12 1 2 5 5 33 78
09-Oct-17 b1 13 1 3 1 26 45 113
09-Oct-17 b1 13 1 3 2 12 39 127
09-Oct-17 b1 13 1 3 3 12 20 75
09-Oct-17 b1 13 1 3 4 19 16 122
09-Oct-17 b1 13 1 3 5 10 26 116
09-Oct-17 bl 14 1 4 1 24 12 114
09-Oct-17 b1 14 1 4 2 5 26 63
09-Oct-17 b1 14 1 4 3 31 57 203
09-Oct-17 bl 14 1 4 4 19 18 211
09-Oct-17 bl 14 1 4 5 12 39 141
09-Oct-17 b1 15 1 5 1 2 2 19
09-Oct-17 b1 15 1 5 2 9 15 123
09-Oct-17 b1 15 1 5 3 12 9 92
09-Oct-17 b1 15 1 5 4 5 14 116
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09-Oct-17 bl 86 8 6 4 20 35 164
09-Oct-17 bl 86 8 6 5 12 10 73
13-Oct-17 cl 11 1 1 1 16 52 145
13-Oct-17 cl 11 1 1 2 12 64 183
13-Oct-17 cl 11 1 1 3 32 17 209
13-Oct-17 cl 11 1 1 4 10 12 154
13-Oct-17 cl 11 1 1 5 7 28 102
13-Oct-17 cl 12 1 2 1 15 30 112
13-Oct-17 cl 12 1 2 2 26 12 159
13-Oct-17 cl 12 1 2 3 18 36 124
13-Oct-17 cl 12 1 2 4 6 29 107
13-Oct-17 cl 12 1 2 5 9 31 73
13-Oct-17 cl 13 1 3 1 27 16 182
13-Oct-17 cl 13 1 3 2 2 14 161
13-Oct-17 cl 13 1 3 3 6 7 52
13-Oct-17 ci 13 1 3 4 15 31 134
13-Oct-17 cl 13 1 3 5 12 6 140
13-Oct-17 cl 14 1 4 1 2 44 119
13-Oct-17 cl 14 1 4 2 4 31 137
13-Oct-17 cl 14 1 4 3 14 75 123
13-Oct-17 cl 14 1 4 4 9 21 104
13-Oct-17 cl 14 1 4 5 12 39 108
13-Oct-17 cl 15 1 5 1 2 36 12
13-Oct-17 cl 15 1 5 2 5 38 103
13-Oct-17 cl 15 1 5 3 4 24 95
13-Oct-17 cl 15 1 5 4 6 46 128
13-Oct-17 cl 15 1 5 5 13 33 121
13-Oct-17 cl 16 1 6 1 19 42 104
13-Oct-17 cl 16 1 6 2 32 47 190
13-Oct-17 cl 16 1 6 3 5 10 75
13-Oct-17 cl 16 1 6 4 9 55 212
13-Oct-17 cl 16 1 6 5 11 33 187
13-Oct-17 cl 21 2 1 1 0 3 22
13-Oct-17 cl 21 2 1 2 7 1 68
13-Oct-17 cl 21 2 1 3 3 4 75
13-Oct-17 c1T 21 2 1 4 0 0 85
13-Oct-17 cl 21 2 1 5 1 0 61
13-Oct-17 cl 22 2 2 1 4 2 150
13-Oct-17 cl 22 2 2 2 1 0 22
13-Oct-17 cl 22 2 2 3 3 5 270
13-Oct-17 cl 22 2 2 4 2 0 43
13-Oct-17 c1 22 2 2 5 0 0 98
13-Oct-17 cl 23 2 3 1 0 1 5

13-Oct-17 cl 23 2 3 2 1 2 21
13-Oct-17 cl 23 2 3 3 0 0 0

13-Oct-17 c1 23 2 3 4 0 0 42
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f.  Trial layout and site map

Layout: Each square represents a single rockwool slab containing 3 tomato plants. Numbers
= treatments. Replicate blocks are shaded differently. Grey shaded squares containing an ‘x

= buffer plants. Rows were separated either by concrete walkways or fleece divides.
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STOCKBRIDGE TECHNOLOGY CENTRE LTD.
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STC Tomato — Main Feed 3.3 EC

g. STC Tomato Main Feed (EC 3.3, pH5.5) Recipe

Tel: 07850 547885 111 Copandale Road
€ Mall - darck@dhamreaves kacocovk  Bevel ‘

East Yorkshire
FACTS Reg No: FE / 1846 HU17 7BN

Pead Racipe

Date: 16 February 2017

Tank A 750
Potassium Nitrate
Calcium Nitrate
Pure Calcium Nitrate
Calcium Chloride
Potassium Chloride
Ammonium Nitrate upto<
Iron [FeDP] % 7
Nitric Acid
Iron [liquid] % 7
Dilution Rate
Tank Size

molar Feed
Conductivity (25C) v 3329
Nitrate N 109 153
Ammonium N 0.8 12
Phosphorus 1.6 50
Potassium 11.8 460
Magnesium 31 76
Calcium 50 201
Sulphur 34 107
Sodium 1.3 29
Chloride 238 333
Iron 312 174
Manganese 209 115
Boron 308 0.33
Copper 35 022
Zinc 14.0 091
Molybdenum 06 0.05
Bicarbonate 104

litres Tank B 750 litres
kg kg
25 Potassium Nitrate 0
75 Magnesium Sulphate 70
0 Mono Potassium Phosphate 24
0 Magnesium Nitrate 0
20 Potassium Chloride 50
2 Phosphoric Acid litres 0
Nitric Acid litres 0
2.8 gram
litres Manganese Sulphate % 32 400
1 Borax 320
0 Solubor 0
Copper Sulphate % 25 100
150 Zinc Sulphate % 24 400
750 Sodium Molybdate 15
Water € ppm
607 € Mains water 0 100
54 NRM 25/05/16 Ratios
0 KN 2.79
0.9 K:Ca 2.28
38 K:Mg 6.03
14.1
74.8 Potassium Chloride 312 ppmK
26.6 Calcium Chloride 0 ppmCa
19.5
345 16 February 2017
0.1
0.01 Supplied strictly E&OE
0.02
0
0.06 1/02/17

STC - Tomato Feed
196 Main feed

BASIS (=
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Certificate of

Official Recognition of Efficacy Testing Facilities
or Organisations in the United Kingdom

This certifies that
Stockbridge Technology Centre

complies with the minimum standards laid down in
Regulation (EC) 1107/2009 for efficacy testing.

The above Facility/Organisation has been officially
recognised as being competent to carry out efficacy trials/tests
in the United Kingdom in the following categories:

Agriculture/Horticulture
Biologicals and Semiochemicals
Stored Crops

Date of issue: 19 July 2016
Effective date: 1 April 2016
Expiry date: 31 March 2021

Certification Number
Signature = =5 <« |ORETO372

Au!hon‘se@/aroiy )
gg Department of
HSE Agriculture and

Chemicals Regulation Division Rura_l Development




