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ABSTRACT

The effectiveness and persistence over 3 seasons of 5 rates of Suscon Green was tested
at 3 ADAS sites (Leeds, Reading and Wolverhampton) in two different types of
composts. In year one of the trial, all rates of Suscon Green gave excellent control of
vine weevil, but by years 2 and 3, differences were shown at several sites.

The lowest rate used, 37.5g a1/m® compost was still reasonably effective at Leeds
after 3 seasons, but at the Reading site, the lower rates of 37.5 and 50g a.i./m* were
not as effective after this time. Rates of 75g a.i./m® or above gave excellent control at
all sites for the 3 seasons of the trial. Fonofos M.S. (Cudgel) worked well at Leeds
and Wolverhampton, but gave poor results in each year at Reading. At the
Wolverhampton site, untreated liners were potted into one litre pots for year 1 of the
trial. Survival of vine weevil larvae was noted in all rates of Suscon Green, even as
high as 150g ai/m® This is attributed to larval survival in the untreated core of
compost, despite being potted up in treated compost. The result emphasises how
important it is for vine weevil control to start right at the propagation stage in hardy
nursery stock.

No phytotoxicity was seen at any time during these experiments.

There were indications that the presence of bark (at 25% by volume) in the compost
increased the level of survival of vine weevil, but further work is needed to prove this.

INTRODUCTION

Vine weevil 1s a major pest of horticultural crops and, in the absence of control
measures, losses of hardy ornamental plants are often considerable.
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Until recently, excellent preventative control of the pest was achieved by routine
incorporation of aldrin into the compost before use. This treatment was effective and
virtually eliminated vine weevil from commercial nurseries, at very low cost.
However, for environmental reasons, aldrin has now been withdrawn from the UK and
throughout Europe.

For this reason, there was an urgent need for alternative insecticides to be evaluated
for vine weevi] control. Existing products such as slow-release fonofos (Cudgel) or
carbofuran (Yaltox) can give control of vine weevil, but both have disadvantages.
Fonofos is subject to the Poisons Rules and is classified as a Part II poison; and
requires gloves to be worn when handling treated compost. This is a major obstacle to
its commercial use. Yaltox granules can be applied as a surface treatment, but not to
stock grown under protection. This is a disadvantage when the area of stock under
protection 1s increasing rapidly in the UK.

The slow-release formulation of chlorpyrifos developed as a micro-granule by Incitec
Limited (suSCon Green) appeared from previous MAFF-funded work to have great
potential for use as a compost admixture against vine weevil. The formulation was
designed to release active ingredient over a period of one or more years.

Therefore, a three year trial was set up with joint funding from HDC and Incitec
Limited, to evaluate suSCon Green as an incorporated treatment for hardy nursery
_stock at three ADAS Centres.

The results of the three years of the study are reported here.
METHODS

Experiments were carried out at three ADAS Centres: Leeds, Reading and
Wolverhampton. Host plants were Cofoneaster horizontalis at Leeds, Fuonymus
alatus at Wolverhampton and Thuja plicata at Reading. Bare-root plants were used at
Leeds and Reading, while liner plants were used at Wolverhampton. One litre rigid
plastic pots were used throughout for the first year of the experiment, except at Leeds,
where the exceptional vigour of the Cofoneaster test plants meant that they had to be
potted direct into 2 litre pots. Two different compost mixes were used at each site.
Compost A consisted of peat and grit in the proportion 90:10, while Compost B
consisted of peat/bark/grit in the proportion 65:25:10. Osmocote 12-14 month slow
release fertiliser was incorporated into both composts at the rate of 4kg/m’
Insecticidal treatments applied at each site are detailed in Table 1. There were ten
replicate pots per treatment.
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Table 1 Insecticide treatments incorporated into compost May-June 1990

Treatment Active Ingredient Dose Rate
(g a.i./m?)
suSCon Green 100 g/kg chlorpyrifos 375
suSCon Green 100 g/kg chlorpyrifos 50
suSCon Green 100 g/kg chlorpyrifos 75
suSCon Green 100 g/kg chlorpyrifos 100
suSCon Green 100 g/kg chlorpyrifos 150
Cudgel 433/g/litre fonofos 433
Untreated - -

Insecticides were incorporated into the compost immediately before potting at all sites.
Experiments were situated in open sided shelters with overhead irrigation at Leeds, in
the open on irrigated sand beds at Reading, and in an open protected area with
overhead irrigation at Wolverhampton. After inoculation with vine weevil eggs, plants
were brought into the greenhouse, except at Leeds, where they remained outside in a
protected area.

All plants were repotted into 3 litre pots (using freshly treated compost) at Leeds and
Reading, between April and June 1991. However, at the Wolverhampton site, because
the original liner plants had to be scrapped, the trial was restarted using bare-root
Chamaecyparis plants(all remaining soil was washed off the plants before potting),
potted direct into 3 litre pots in May 1991.

Table 2 shows the relevant dates of treatment, potting, egg inoculation and assessment
at all sites.

Site Year 1 : YearZ Year3
Date of Eggs Assessment  { Date of Eggs Assessment | Egps Assessment
Potling Inoculated | Date Potting Inoculated | Pate Inocujated | date
Leeds 19/29 June | 27 Sept April 1991 | 11 June 6 Sept | 10-14Feb | 20 Aug 25-26
1990 1990 1991 1991 1992 1992 January
(30/pot) (30/pot) 30/pot 1993
Reading 4-8 May 22 Aug Dec 1990« | April 1958} | 22 Aug January 14 huly 17-22 Feb
1950 (26/pot}+ | Jan 1991 {20/poty+ | 1992 1992 1993
17 Sept 29 Aug 30/pot
1950 {20/pot)} +
(20/pot} il Oct
1991
{40/pot)
Whon 25 June 3-24 Aug Nov-Dec i3-14% 30 July - Dec [991- | 6-18 May 26 August-
1990 1990 1990 May 1991 14 Auguast | Jan 1992 1992 10
(30/pot) 1991 30/pot September
{30/pot) 1992

*New trial started at this site

Each plant was artificially infested with vine weevil eggs obtained from laboratory
cultures. Vine weevil eggs were stored in small glass tubes containing a little moist
compost. A shallow depression was scraped in the compost surface around each plant,
the eggs were placed carefully in, and covered over to prevent desiccation. Only fully
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turgid, pale brown eggs were used. White eggs, or 'dimpled' eggs that may not have
been viable were rejected.

In the first year of the trial, 30 eggs per pot were inoculated at Leeds and
Wolverhampton, but at Reading 20 eggs per pot were inoculated on each of two
occasions.

In the second year of the trial, again 30 eggs per pot were inoculated at Leeds and
Wolverhampton, but at the Reading site there was some doubt about the viability of
the eggs used initially. Therefore, all pots were inoculated with 20 eggs per pot on
two dates in August, and another 40 eggs per pot in October 1991, In the third year,
all sites used 30 eggs per pot applied during summer 1992. Table 2 shows the relevant
dates for all three sites.

Assessments for surviving vine weevil larvae were carried out the following winter
after inoculation (Table 2); at Leeds and Reading the compost was washed through a
sieve and larvae then floated off in a saturated solution of Epsom Salts. At
Wolverhampton, plants and compost were removed from the pots, compost carefully
broken away and placed on a tray, where it was searched for vine weevil larvae.

RESULTS

The full records of assessment of individual plants are stored at Wolverhampton.
Analysis of variance of the larval counts was not appropriate, firstly because many of
the treatments were completely effective, and secondly because of the occurrence of
zero values for individual replicates on some occasions even on untreated pots.

Mean larval counts for each treatment for the first year of the trial are shown in Table
3. At all three sites, survival of vine weevil larvae in untreated pots was greater when
bark was present in the rates of 25% by volume. Survival of larvae in untreated pots
as a percentage of the original number of eggs inoculated varied from a low of 7% to a
high of 37%, which illustrates the difficulty of working with vine weevil in trials. Even
using recently laid, turgid eggs, it is unusual to obtain survival rates of higher than 50%
in this type of trial.

The suSCon green treatments were completely or almost completely effective at Leeds
and Reading at rates at or above 75gm ai/m® compost. Fonofos slow-release (Cudgel)
worked well at Leeds, but gave poor control at the Reading site.

The results from the Wolverhampton site in the first year of the trial showed little
relationship to the dose of chlorpyrifos in the compost. This is almost certainly due to
the fact that the Fuonymus plants used at this site were liners grown in untreated
compost. Even though the compost they were potted into was treated, vine weevil
larvae survived in this 'reservoir' of untreated compost. At this site, the plants were
scrapped and the trial started again with bare root plants of Chamaecyparis. The
results do confirm however that good vine weevil control is impossible unless the liner
compost is also treated with insecticides, as well as the final pot. Conversely, if the
liner compost was treated, and plants were potted up in untreated compost, it is likely
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that weevil control would also be poor. However, this hypothesis has not been fully
tested.

The suSCon green granule proved easy to use and its bright green colour was readily
seen in the treated compost, enabling the grower to note whether it was evenly mixed
or not. The commercially available formulation is a darker green, but it is still possible
to tell whether it is evenly mixed into compost.

The microgranules (1,200 per gramme) active ingredient (chlorpyrifos) has a low
water solubility but can be adsorbed onto organic matter. The weevil larva is killed
either by direct contact with the pesticide residue, or by eating roots containing
residues. Therefore even, thorough mixing of microgranules into the compost is vital
for good control, because areas with no or poor granule distribution may allow weevil
larvae to survive. The chlorpyrifos is released from the micro granules gradually, and
as it degrades in the compost, new active ingredient is released to replenish its activity.

Results from the second year of the trial are shown in Table 4. At the Leeds site, all
rates of suSCon green, and Cudgel, gave excellent control of vine weevil, and survival
in untreated pots was up to 32% in a peat/bark mix, but only 9% in a peat/grit mix.
The total, or almost total control even at the lower rates of suSCon (37.5gm and
50gm/m?) and Cudgel were surprising because, although freshly treated compost was
used when potting up, the original 2 litre root ball contained insecticide that was over
12 months old.

Results from the Wolverhampton site also showed total control from all rates of
suSCon, and excellent control from Cudgel, but this was not surprising as the trial was
restarted at this site in 1991, and so the insecticide deposits were only 10-12 weeks old
when eggs were put on. Survival of larvae was about 30% on untreated pots, and the
type of compost had little effect on this percentage.

At the Reading site, the fact that eggs were inoculated on three occasions, making a
total of 80 eggs per pot, seemed to have a major effect on the survival of weevil larvae.
Rates of suSCon green at or above 75gm ai/m® compost gave good control, but there
was some survival. The two lowest rates of suSCon green (37.5 and 50gm ai/m®) gave
only moderate control, and results were worst in the peat/grit rather than the peat/bark
compost. The original insecticide residue (from the initial potting up in 1 litre pots)
was 66-72 weeks old at the time of egg inoculation (Table 2). Cudgel gave very poor
results in both types of compost at this site and appeared to have no persistence left
after two seasons.

Results from assessments after the final season (year 3) are shown in Table 5. The
plants used for these assessments had been originally repotted into treated compost
between May and June 1991, and were inoculated with vine weevil eggs between May
and August 1992. However, the original 1 litre root ball was by this time more than
two years old.

All rates of suSCon Green still gave excellent control at the Leeds site, as did Cudgel.
Results were similar at the Wolverhampton site, although here the trial was only in its
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second year (see Table 2). It was noticeable that Cudgel did not give as good results
when bark was present in the compost,

At the Reading site, although only 30 vine weevil eggs per pot were inoculated, a
mean of 46 larvae were recovered from untreated pots containing bark. This is due to
contamination by "wild" vine weevil, at the experimental site, laying extra eggs on the
pots. The "wild" population must have laid many eggs to cause this level of larvae,
and therefore this represents a severe test for the insecticide treatments. There were
generally higher numbers of weevil larvae where bark was present in the compost; but
larvae survived in all rates of suSCon green in both composts at this site. However,
control was still good at rates of suSCon green above 100 g a.i./m?®. Cudgel gave poor
control in both composts, as it did the previous year at this site.

The Regional variation in results (Tables 3-5) was quite striking, with Leeds and
Wolves giving similar levels of control but not at Reading. However, this is almost
certainly not due to any climatic factor, but is due to the number of weevil eggs
applied. Leeds and Wolves ADAS always used 30 eggs per pot, whereas at Reading,
between 40 and 80 eggs were used, and in the final year 'wild' weevils laid extra-eggs
in the Reading trial.
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CONCLUSIONS

1.

SuSCon Green has been clearly shown to give excellent control of vine weevil
for over two years providing the rate is at least 75 gm a.1./m® of compost.

Cudgel gave good control for the first season at two sites, but results after this
time were variable, and control at the Reading site was consistently poor.

Three seasons experience with suSCon green has shown no signs of
phytotoxicity at the rates used (up to 150 gm. ai/m® compost) and has
confirmed that the granules were easy to use and can be readily seen when
incorporated into the compost.

Results from the trial at Wolverhampton showed that if untreated liners are
potted into treated compost, large numbers of vine weevil larvae can survive in
the original liner compost. Treatment of liners is therefore essential to good
control of vine weevil in hardy ornamental nursery stock.

SUGGESTIONS FOR FURTHER RESEARCH

1.

There 13 evidence from previous MAFF funded trials that if treated liners are
potted up in untreated compost, vine weevil control 1s poor. However this
should be evaluated further, as a means of reducing the cost of routine vine
weevil control with suSCon green. The effect of using full rate of SuSCon in
liners, but potting-on with reduced rates of product should also be checked.
This work should include susceptible species of plant (eg Parthenocissus) and
weevil resistant species (eg Pieris).

The effect of bark in the compost at rates of up to 25% by volume, and the
effect of 'alternative' composts such as coir, on weevil survival and efficacy of
suSCon green, should be investigated in a new series of trials. This work is
now under way at the same three ADAS sites, with joint funding from HDC
and Incitec Limited.

The effect of inert materials (such as rockwool) as compost admixtures on the
effectiveness of suSCon green should be evaluated in further trials.

Work should also be done to evaluate the safety of SuSCon Green to seedlings
and direct stuck cuttings, as well as checking its efficacy in modules.

ACKNOWLEDGEMENTS

The work reported here was done by Lesley Baker at Leeds, Richard Foote at
Wolverhampton, and Paul Cumbleton at Reading.

jbvine.apr/pt



PUBLICATIONS ARISING FROM THIS PROJECT

BUXTON, J.H. (1992) Vine weevil control in nursery stock: development of suSCon
Green. HDC Project News, Summer 1992, No.16, p.1

BUXTON, J.H. et al (1992) Control of vine weevil in containerised nursery stock

with controlled release chlorpyrifos granules.  Brighton Crop Protection
Conference: Pest and Diseases - 1992, Vol.3 pp. 1229-1334.

jbvine.apr/pl



[dpdeauag?

1sodwoo au sod 1e - wd ur sARI B,
uoenoour 5o pue dn Buniod usemiaq [passur

'S by L6 1'Z 1’11 6'8 - pajBaxuf) '/,

7'l 0'¢ L'l 6'0 10 0 (8¢ ¢p) sojouo 9

10 0 9°0 90 0 0 (B0S1) U918 UODSNS ¢

0 0 9’1 70 0 0 (8001) U995 UODSNS 'y

£0 0 97 S0 0 0 (8g1) usvIB UODSNS ¢

90 0 v'T z0 0 Tl (805) us218 UODHSNS T

60 $'0 67 L'T 50 €0 | «(85'LE)UNIIUOYSNS ']

1od

07407 0€ 0€ 1ad pajenoous $339 Jo'ON

pI-¢1 LS 01 # (S3}0m) [eAIOU]
15 ppegead g | migead v msegaesd g _ wgnead v 1Beqead o | wigead v

mwond vfmy | smppp smuduonsy SHIDIING A2}SVIU0I07)
Suiproy vojdweIdAIO Ap SPIIVT HIRUBEALY,

$880 [1A9AL JUIA YJIM UONIEISIJUI [EIIJI3AE 133JE jod Kad pIpPAoIL IBAIR] JO IOQUIRY WA € IQBL

166T-0661 SLINSHY SAVIA LSMIA




01

dpdeaunagh
uotjeinoout 38s pue Sunjod jeuISLIO H23M18(q [RAISIU] #
‘7 9]qe L, 99s - syue[d j001-a18q BUIsn
pauerIsal ey sy pue paddesds asom sjueld g6 [euiSiio areym ‘uoidweyraajopn 18 3deoxs Jsoduroo pajeasy Ajysery ojur papjodar syueyd jje "
£91 91c 0l L6 §'6 87 - pajesljurf) L
€1 891 10 0 0 0 (3¢ ¢p) sojouoy "9
v'0 00 0 0 0 0 (805 1) U918 UOHSNS °¢
90 1T 0 0 0 0 (8001 ) usdIs uoShs "y
01 70 0 0 0 0 (BSL) uddIB UOHSNS "¢
81 e 0 0 0 1o (805) o218 UOHSNS ‘T
9T 1'9 0 0 0 0| (85Lg)uasisuopgns |
10d
08 0€ 0¢ 1ad pajenoout 8539 Jo oN
TL-99 €1-11 19 # (Sy00m) feasoguy
1L153{1eq/1e0d | mgnead v 8 ppreq/ead f | wspead v s ppeq/ead g | wignead v
viond piny [ supddoovuivy) SHIDIING IDISDIUOIUO)
3uipeay 103 dWRYIIAJO AN SPIIY JUIUNBILY,

»SS80 [1A00AL JUIA )14 UODR)SIJUT [EINJIRIE J9)5¢ Jod dad popaoda dBAIE] 1AM JUIA JO JOQUINU UEIJA ¥ d[qE]

€661-1661 SLINSTI SAHAVIA ANODAS




28

dpdeaumagl

uone[noous 839 pue dn Sumod pewduo usomlaq [RAIDIUL

0'op £Te 611 S¥l1 STI 161 - paiganun) 'L
$'61 L91 €€ 10 1'0 0 (8¢ ¢) sojoun,] 9
L0 b0 0 0 0 0 (80¢1) usaIs uoHSNS g
L'l 8’1 0 0 10 0 (8001) U928 BODSNS '§
$'€ b0 0 0 0 0 (8g1) uoaIg UODSTS ¢
'S $T 0 0 0 €0 (805) uaRIg UODHSNS 7
09 S Pl 0 0 0 0 (8¢'L¢) U225 UODSNS ']
jod
0€ o€ 0¢ Jad pajenoour 839 JoON
£t Ts-18 oLl x (S98M) RAIIU]

g segaead g _ wiEesd v g reqeed g _ 13ead vy 18/sj1eq/1ead | mgnead v

viond vlny | stpdoovutn) SMIBING L2)SD2UOIUCT)

3upeay noydweIdA[0 M $pId] JUDIWILIL],

§330 [IA00M JUIA YILM WOIIR)SAYUT [RIDIIIE 133JE Jod J9d PIPI0IaX FRAIL] [IADIM JUIA JO JOQUUNT UBIJA] § S[qBL

€661 -7661 SLINSHY SHVEA GHIHL




