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Control of overwintering Quadraspidiotus perniciosus (Comstock) on pome
fruits in nerthern Italy (Emilia-Romagna region)

Abstract - Two pesticide field trials were carried out against overwintering San
José Scale, Quadraspidiotus perniciosus (Comstock)} (Homoptera Diaspididae) on
apples (in 2000) and pears {in 2001} in the Emilia-Romagna Region of northern
Italy. The active ingredients tested were mineral oil (2.7%9), mineral oil and
imidacloprid (2.7%), buprofezin added to mineral oil (as a wetting agent) {(0.14%
+ 0.5%), and lime sulphur (25/75); different timings of sprays were also tested.
The experimental design consisted of a randomised block with at least four
replicates. The efficacy of the treatments (mortality) was estimated by counting
scales (dead and alive}. Twenty randomly selected, infested shoots (1-2 years old)
and at least 400 scales were examined from sach plot. The resnlts showed that a
high level of mortality was caused by all the treatments tested. The choice of
which active ingredient used (or mixture thereot) depended on what other pests
were present at the time of application (e.g. Dysaphis plantaginea Passerini,
Hoplocampa brevis Klug).
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INTRODUCTION

Quadraspidiotus perniciosus (Comstock) (Homoptera Diaspididae), the San José
Scale (8J8), is one of the main pest threats of pome fruits, although it attacks also
many other fruit, shrub and ornamental species. The SIS iaflicts direct damage by
feeding on the sap, causing the affected tissues to dry out. Damage can result in the
total or partial loss of plants, as well as reducing the yield and marketability of the
fruit, so the economic impact can be serious. Even just a few individuals found in a
commercial shipment can result in the its rejection by markets (Tremblay, 1993).

Careful management is required to achieve scale-free harvests; this may mean
resorting to specific treatments when necessary. In Emilia-Romagna the practical
intervention threshold usually adopted is detection of 818 in an orchard. Here, SJS
has three generations per year and disperses via plant-to-plant contact or by the wind,
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so growers and extension officers must monitor plants carefully and continuously
throughout the growing season.

The usual winter preventive measures involve the application of mineral oil, lime
sulphur or buprofezin (a growth reguiator) (Grumberg, 1967; Mayer and Randell, 1973;
Westigard et al., 1986; Celli & Nicoli, 1989; Antropoli er al., 1994; Pollini & Bariselli,
1998; Pasqualini & Civolani, 2000). These, and other treatments, are vsed also to limit
the number of migrating SIS crawlers during the growing season {Pollini & Bariselli,
1998; Pasqualini & Civolani, 2000}, but have not always proven eftective. The least
acceptable feature of these treatments, which often involve repeated applications of
relatively non-selective preducts, is the adverse impact on natural enemy populations.

The winter control strategy is held to be best both technically and environmentally,
as (). perniciosus almost always overwinters as vulnerable first-instar larvae (Gambaro,
1947, 1955), and beneficial insects like Anthocoris nemoralis F. are inactive in winter
shelters at this time. This study examined the winter control strategy in greater detail
to assess the performance of mineral oil; findings were expressed as mortality of
overwintering immature stages. The products tested were: mineral oil; lime sulphur;
buprefezin (plus 0.5% of mineral oil as wetting agent, as usually recommended in
Emilia-Romagna); and a mixture of mineral oil plus imidacloprid {the latter is vsed
to control the rosy apple aphid Dysaphis plantaginea (Passerini) on apple, and pear
sowfly Hoplocampa brevis Klug, on pear). The information obtained could assist
deciston-making on what timing, application method and active ingredient to use for
winter control of . perniciosus, depending on the pest sitvation in the field.

MATERIALS AND METHODS

The trials were conducted on orchards of apple {in 2000} and pear {in 2001} in
Ferrara Pravince (Table 1). The treatments targeted the SIS overwintering generation
and employed different application times and products (Tables 2 and 3); they were
delivered using a backpack pump (model KWH with air convection) at standard spray
volumes {15 hl/ha). The active ingredients used were mineral oil (2.7%), mineral oil
and imidacleprid (2.7%), buprofezin added to mineral oil as a wetting agent (0.14%
+ 0.5%), and lime sulphur (25/73); different timings of sprays were also tested. The
trial layout was a randomised block design with five replications in 2000 (on apple)
and four in 2001 (on pear). Sampling was carried out following the OEPP protocol
{(PP1/131(2}]). Immature stage mortality rates were recorded before and after treatments

1able 1 - Crehard profile.

Year Orchard Species Cultivar Age Training
system

2000 Cavicchi apple Imperatore 32 palmette

2001 Paltrinieri pear Abbé Fétel 30 palmette
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Table 2 - Treatment schediule chart (2000).

Active % a. 1. Commercial | Dose (%) | Application Date
ingredient name time
Untreated
Mineral oil 80 Oliccin 27 Leaf fall 17/12/99
Mineral oil 80 & 0.4 | Experimental 2.7 Leaf fall 17/12/99
& imidacloprid
Lime sulphur | 22,5-23,5 Polisenio 25/75 Green tip 27/03/00
Mineral oil 30 Oliocin 2.7 Green tip 27103400
Mineral oil & | 80 & 0.4 | Experimental 2.7 Green tip 27/3/00
imidacloprid
Mineral oil 80 Oliocin 2.7 Tight cluster 0740440
Mineral oil 20 & 4 Experimental 2,7 Tight cluster 07/04/0K)
& imidacloprid
Buprotezin + oil*| 25 + 80 Applaud 0,14 + 0,5| Tight cluster 07/04/00
+ Oliocin

* as wetting agent

Tuble 3 - Treatment schedule charr (2001).

Active % a. i Commercial | Dose (%) | Application Date

ingredient name time
Untreated

Lime sulphur | 22,5-23,5 Polisenio 25475 Green tip 14/03/01
Mineral oil 80 (iocin 27 Tight cluster 19/03/01
Mineral oil 80 & 04 | Experimental 2,7 Tight cluster 19/03/01

& rmidacloprid

Buprofezin + oil*{ 25 + 80 Applaud 0,14+ 0,5| Tight cluster 19/03/01
+ Oliocin

* as wetting agent

in each plot, using a binocular microscope to examine 20 randemly selected, infested
shoots (1-2 vears old, each 20-cm long) and at least 400 scales from each plot. The
mortality data per plot, expressed as percentages, were transformed in arcsen +f{x)
before analysis of variance (ANOVA), followed by the LSD test (p<0.05) for means
separation.

RESULTS

Results for the years 2000 and 2001 are shown in Tables 4 and 5 respectively.
They highlight not only the high natural mortality rate of first and second instar larvae,
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Tuble 4 - Results om apple (2000).

Active ingredient | Application | 1999, 10%! 2006, 20192000, 23rd [ 2000, 25 2000, 4% | 2000, 15t
time Dec. Jan, Mar. Mar. Apr. May
{pre- (pre- {pre-
treatment} treatment) | treatment
Untreated 403 ns | 46.7ns| 4752 68 a
Mineral oil Leaf fall | 296 ns | 524 ns| 982 b 99,6 cd
(1999)
Mineral oil Leaf fall | 392 ns| 47.7ns| 994b 959 d
& imidacloprid {1999)
Mineral o1l Green fip 44.6 ns 084 cd
Mineral oil Green tip 42.1 ns 97 8¢
& imidacloprid
Lime sulphur | Green tip 43.6 ns 87.2b
Mineral oil  [Tight cluster 551 ns | 98.4 cd
Mineral oil  [Tight cluster 543 ns | 993 cd
& imidacloprid
Buprofezin + oil Tight 49.6 ns | 98.4 cd
cluster

Table 5 - Results on pear (2004,

Active ingredient | Application time | 2001, 15% March | 2001, 19*h March| 2001, 20t April
(pre-treatment) | 2001, 20 April
Untreated 35.8 ns 63.2a
Lime sulphur Green tip 34.96 876b
Mineral oil Tight cluster 36.1 ns 95.8 ¢
Mineral oil Tight cluster 40.3 ns 955 ¢
& imidacloprid
Buprofezin + oil | Tight cluster 38.6ns 90.2 be

as monitored over the two trial years, but the progressive rise in mortality during the
winter until it peaks at values over 60% in the spring (untreated).

Statistical analysis indicated that lime sulphur was slightly less effective than the
other tested products. The mortality rate for Buprofezin + oil (as a wetting agent) was
below expectations in 2001, although obviously its action should also be evaluated for
its effect on the subsequent generation, since this is a trait linked to the performance
of growth regulators (CSI) in general.

The timings of the treatments did not result in any substantial differences between
the tested products. The insecticide activity of the products probably occurs during
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the moult from the first to the second nymphal stage (Mazzoni, 2000); in 2000, this
occurred before the sampling on March 23 (Table 4). The mortalities on apple were
generally higher than those on pear; this was probably related to the degree of
wrinkling of the bark, which may effect the degree of coverage by sprays and hence
their effectiveness.

DISCUSSION

In both trial years, this study documented the high natural mortality rate and its
increase as the winter progressed. All the tested products were remarkably effective
in the winter control of Q. perniciosus. No substantial differences between products
were found except for lime sulphur, whose performance was slightly below
expectations. Addition of Imidacloprid (the main targets of which are other species of
Homoptera (aphids) or Hymenoptera (Tentredinidae)) did not substantially enhance
the performance of oil against SJS.

Treatment timing did not appear to significantly affect the final results. The
mortality due to the treatments probably occurs during the moult into the second
nymphal stage, or the subsequent moult. The response on pear proved somewhat less
effective than on apple, probably due to differences in bark texture. Thus, given the
attendant difficulties in controlling summer attacks of SIS, the overall data indicate
that winter treatments against this scale insect pest provide a satisfactory comtrol
strategy.

REFERENCES

ANnTrROPOLI AL, Bacciow G., Pasguaci E., Basacria M., ErMINI P, Tos1 C., 1990 - Valutazione
dell’efficacia di fenoxycarb nella lotta a Quadraspidiotus perniciosus.- Inf. Agr., (29 65-67.

CELLI G., NicoLl G., 1989 - Rivalutati i polisolfuri di calcio e di bario. - Inf. Agr., 45 {(5): 97-
98, -

GamBaro P, 1947 - I ciclo biologico dell’ Aspidiotus perniciosus Comst. nel veronese.- Mem.
Soc. Ent. Ital., 26: 48-58.

Gameare P, 1955 - L'ibernazione di Quadraspidiotus perniciosus Comst e i suoi rapporti con
il clima - Boll. Lab. Zool. Gen. Agr. Portici, 33: 255-272.

GRUMBERG A., 1967 - Mode of action of mineral oils upon armoured scales (Diaspididae) in
conjunction with low-volume application.- Israel Journal of Entomology, 2: 179-186

Mazzont E., 2000 - Overwintering of San José Scale on stone fruit in Northern Italy -
Abstract of “5th Intemational Conference on Integrated Fruit Production”, Lleida (Spain),
October 22-26, 2000: 44,

MEYER R. H., RanDELL R., 1573 - San José scale control with superior oil. - J. Econ. Entom.,
66 (6):1354.

PasQuaLIng E., CrvoLanr 8., 2000 - La difesa dalla Cocciniglia di S. José. Prova di difesa su
pero.- Inf. Agr., 6: 33-95.



404 Bollettine di Zoologia agraria e ¢i Bachicoltara, Ser. 11, 33 {37}, 2001

PoLLINI A, BARISELLI M., 1998 - Strategy of integrated control against the migration of larvae
of the San Jose scale (Comstockaspis perniciosa) in pear orchards in Emilia-Romagna
(Ttaly).- First transnational workshop on biological, integrated and rational control: status
and perspectives with regard to regional and European experiences, Lille, France, 21-23
January: 79-80.

TREMBLAY E., 1995 - Entomologia applicata.- Ed. Liguori (Vol. II, parte prima): 325-333.

WESTIGARD P. H., GuT L. I, LiL W. G., 1986 - Selective control program for the pear pest
complex in southern Oregon - J. Econ. Entom., 1: 250-257.

Dr. EDISON PASQUALINI, DR. STEFANG CIVGLANI - Dipartimento di Scienze e Tecnologie
Agroambientali, University of Bologna, Via Filippo Re, 6 - 40126 - Bologna, Italy,
E-mail: epasqualini @entom.agrsc.unibo.it



