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ABSRACT

Hoddle, M.S. (1991). Determination of the number of larval instars of Apion ulicis (Forster) (Coleoptera:

Apionidae). New Zealand Natural Sciences 18: 59-62.

Gorse is an economically important weed in many countries. To contain its spread the gorse seed weevil Apion

ulicis (Forster) has been introduced. Some aspects of the bionomics of this insect have been studied previously,

but the number of developmental instars has not been determined. A Mixture Analysis has indicated that

A.ulicis has three larval instars in New Zealand.
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INTRODUCTION

Gorse, Ulex europaeus L. originates from the
west coast of Europe and Northern Africa (Holm
et al. 1979). Today it is found in 17 countries
outside its area of origin (Markin & Yoshioka in
press). It is a serious weed in New Zealand (Mac-
Carter & Gaynor 1980), northwest Spain (Hill
1987), Chile (Nourambuena et al. 1986), parts of
the mainland of the United States of America
(Holloway 1957) high altitudes in Hawaii (Markin
et al. 1988), and southern Australia (Wilson 1960).

Gorse was originally introduced into these
countries for hedging, as a fodder crop and to
nitrogenise poor quality soils. As these uses were

beneficial, early biological control programmes’

aimed to reduce the invasiveness of this weed by
minimising the amount of seed set annually, rather
than to eradicate it. The agent utilised for this was
the host specific gorse seed weevil Apion ulicis
(Forster). The developing larvae of this weevil
consume the immature gorse seeds and complete
their life-cycle within the gorse pod. The adult
weevils are liberated when the pod dchisces.
Strains of this weevil from England or France

! Present address: Plant Protection Research Unit, Lincoln
University, PO Box 94, Lincoln, Canterbury, New Zealand.

have been liberated in Australia, Chile, Hawaii,
New Zealand and the United States of America.
The bionomics of this weevil have been investi-
gated by Davies (1928) and Forster (1977) but
neither determined the number of instars this
weevil has in New Zealand or elsewhere.

MATERIALS AND METHODS

In New Zealand, A. ulicis larvae are found in
pods from October to mid December (Cowley
1983). For this study, gorse pods were collected
from a sampling site at Whitford, in South Auck-
land, from October to the end of November 1989.
Sampling ceased when pupac were found. Col-
lected pods were opened and examined under a
dissecting microscope. Head capsule widths and
lengths were measured using an ocular microme-
ter on a Wild M8 stereo microscope at x25 magni-
fication. A total of 219 larvae were measured.

A Principle Components Analysis (P.C.A.)
was performed on these measurements using SAS
(Proc-Princomp; Sas Institute Inc 1987) on an
IBM-PC. The proportion of the variance ex-
plained by the cigenvalue for the first principle
component was 0.9692. The transformed data
were grouped into 22 classes and an Interactive
Programme for Fitting Mixtures of Distributions
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(Mix 2.4 Icthus Data Systems 1988), was per-
formed to ascertain instar number from size fre-
quency data. The distributions were fitted using
the Quasi-Newton iterative algorithm. The details
of this type of analysis have been explained by
MacDonald & Pitcher (1979).

RESULTS AND DISCUSSION

The mixture analysis revealed 4 putative
classes. The first two of which are distinct (Fig. 1),
but an overlap occurs between class 3a and 3b. A
Chi Square Goodness of Fit Test was not signifi-
cant at the 1% level indicating that the observed
classes seen in Fig. 1 approximated the expected
classes from the data (X? = 18.5,df = 7,P > 0.01).

A small proportion of the sampled population
(0.03) falls into class 3a (Fig. 1). It may be possible
this size class is an artefact of sampling. It is
unlikely that 3a is evidence of sexual dimorphism
before pupation, as the female:male sex ratio of
adult weevils in the pod prior to dehiscence is
1.01:1.00 (Forster 1977). This relationship is not
evident between classes 3a and 3b.

The individuals of class 3a are small, third
instar larvae, The relationship of head capsule size
and larval density per pod were not recorded, but
data for the weight of adult weevils with respect to
density over the same season was. Individuals
from low (fewer than 6 weevils in a pod) and high
density pods (greater than 6 weevils in a pod)
exhibit a reduced weight, which is realised by a
smaller size. This would infer that larvae from
these pods would have head capsule dimensions
reflecting this (Hoddle 1991).

If class 3a (Fig. 1) is omitted Dyar’s Law (Dyar
1890) is adherred to and a consistent ratio of head
width increments is obtained (Table 1). This
indicates that head capsule development in A.
ulicis follows a regular geometric progression in
successive instars, and substantiates the fact that
an instar has not been overlooked (Imms 1951).

CONCLUSION
It is proposed that 4. wlicis in New Zealand

has three larval instars. This result may not neces-
sarily apply to A. ulicis in other countries as tem-
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Figure 1. Headcapsule width frequency histogram for Apion wlicis.
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Table 1. Instar sizes (imm) and inter instar ratios of field collected Apion ulicis larvae.

Instar No. Mean Headcapsule + SE Inter Instar Ratio
width (mm) (Dyars Constant)
1 0.153 0.0075
0.586
2 0.261 0.0058
3a’ 0.351 0.0145
0.588
3b 0.444 0.0065

* This row has not been used for the calculation of Dyars constant. See text for explanation.

perature can affect instar number (Zenner-
Polania & Helgessen 1973) as can photoperiod
(Morris 1990). These phenomena will need fur-
ther investigation.

The result of this study provides the necessary
basis for lifetable construction for A. ulicis as the
number of lifestages are known. Survivorship in
each lifestage can be investigated and key factors
determined, allowing a more accurate estimate of
the role A. ulicis plays in gorse population dynam-
ics. It’s success and potential as a biological
control agent can then be assessed.
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