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Armoured scale (Hemiptera: Diaspididae) distribution
in kiwifruit blocks with reference to shelter

R. H. BLANK

G.S.C.GILL
The Horticulture and Food Research
Institute of New Zealand Ltd
Whangarei Research Centre
Private Bag 9003
Whangarei, New Zealand
email: rblank@hort.cri.nz

B. W.DOW
The Horticulture and Food Research
Institute of New Zealand Ltd
Ruakura Research Centre
Private Bag 3123
Hamilton, New Zealand

Abstract Armoured scale insect (Hemiptera:
Diaspididae) leaf infestations were monitored from
rows of kiwifruit (Actinidia deliciosa (A.Chev.) C.F.
Liang et A.R. Ferguson var. deliciosa) vines in three
blocks at each of 11 sites, at 3—8 times from Decem-
ber until May. The relationship of scale leaf infesta-
tion with distance across kiwifruit blocks (scale
distribution) was analysed using different regression
models. Scale distributions were best described us-
ing linear models for 26 kiwifruit blocks and for
seven blocks using quadratic models. Scale distri-
butions derived using live scale followed similar
patterns to those derived from total scale. Overall
53% of sites or blocks had significant linear or quad-
ratic scale distributions. Kiwifruit blocks with high
scale infestations invariably had significant scale
distributions whereas those with low infestations had
non-significant distributions. The finding of signifi-
cant relationships using regression models with par-
allel lines or curves for different sampling times at
some sites, showed scale distributions hold through-
out the season. In the simplest situation scale infes-
tations were highest in kiwifruit rows adjacent to
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alternative host plants and declined linearly away
from the scale source. These findings were consist-
ent with the hypothesis that scale distributions were
caused by the aerial dispersal of crawlers from al-
ternative host plants.
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INTRODUCTION

Greedy scale Hemiberlesia rapax (Comstock),
latania scale Hemiberlesia lataniae (Signoret), and
oleander scale Aspidiotus nerii Bouché, are the ar-
moured scale insects (scale) most commonly found
on kiwifruit (Actinidia deliciosa (A.Chev.) C.F.
Liang et A.R. Ferguson var. deliciosa) in New Zea-
land and are important quarantine pests (Berry et al.
1989; Lo & Blank 1989; Steven 1990; Blank et al.
1992, 1993). There are two generations of scale each
season in northern regions of New Zealand, with
major periods of crawler production occurring in
spring about the time of kiwifruit fruit set and again
before harvest (Blank et al. 1995a,b, 1996). All three
scale species are polyphagous and are found on a
wide range of woody perennial hosts, many of which
occur, in close proximity to kiwifruit orchards
(Blank et al. 1990). These alternative host plants
were found to be important sources for the aerial
invasion of scale crawlers into kiwifruit orchards
(Blank et al. 1987; Blank et al. 1990).

The distribution of armoured scale within kiwi-
fruit orchards was of little interest when the indus-
try was reliant on a calendar-based, prophylactic,
spray programme approach to controlling pests
(Blank & Olson 1988; Blank 1991). The New Zea-
land kiwifruit industry is committed to producing
fruit free from insecticide residues using a pro-
gramme known as KiwiGreen. When a critical level
of scale infestation is exceeded within 90—120 days
of harvest, only approved pesticides may be applied
for control. Mineral oil sprays are used after






