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ABSTRACT
Following the discovery of painted apple moth (PAM), Teia anartoides, 
in Auckland in 1999, a long-term management programme was 
proposed, in case eradication failed. Research was initiated to evaluate 
the potential impact of natural enemies that were already present in 

biology of the larval parasitoid Meteorus pulchricornis on PAM at 

Meteorus pulchricornis adults provided with agar-honey 
parasitoid diet survived an average of 6.9 days and laid an average of 

Meteorus pulchricornis 
higher number of second and third instar PAM larvae compared to 
other larval instars. The potential of M. pulchricornis as a primary 

Keywords Meteorus pulchricornis, painted apple moth, Teia 
anartoides.

INTRODUCTION
Painted apple moth (PAM), Teia anartoides

native to Australia and feeds primarily on Mimosaceae, (particularly Acacia), Fabaceae, 

exotic commercial and ornamental species and is known as a minor pest in Australian 

the initiation of an eradication plan. Further to this, a long-term management programme 
was also established to investigate other management options in case eradication failed. 
As part of this, research was initiated to examine the potential impact of natural enemies 

Trigonospila brevifacies
Meteorus pulchricornis 
laboratory studies conducted to investigate the developmental biology of M. pulchricornis 
parasitising PAM and its potential as a primary regulator of PAM populations in New 

MATERIALS AND METHODS
Rearing

The M. pulchricornis

sourced from the HortResearch (Mt Albert Research Centre) PAM colony. All adults 
reared were female. Meteorus pulchricornis were reared in ventilated plastic containers 
(4.2 litre Clik-Clak  Store All) and maintained at 21 2 C and a 16 h photoperiod. Cubes 
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(2 cm
Lymantria dispar)

Development of M. pulchricornis on PAM larval instars at different temperatures

M. pulchricornis were placed into a ventilated container with 

2 C). The larvae were observed daily, and parasitoid pupation and parasitoid 
emergence recorded. The size of the M. pulchricornis pupal cocoons was also recorded. 

Degree-day model development 
A degree-day model for M. pulchricornis was developed to predict developmental 

developmental threshold (t), the temperature at which an insect or developmental stage 
ceases to develop, and the thermal constant (K), the amount of heat required to complete 
development expressed as degree-days. The developmental threshold and the thermal 
constant required for each M. pulchricornis life stage were derived from the linear 

Developmental threshold t
Thermal constant   K

determined by summing the degree-days above t until the K value for the life stage was 
reached. This was achieved by accumulating the mean daily temperature minus the 
lower developmental threshold. 
Effect of adult feeding on longevity and oviposition

Ten third instar PAM larvae and a single adult female M. pulchricornis were placed 
into a ventilated plastic container with or without a general agar-honey parasitoid diet 

as a food source for the PAM larvae. Every 24 h, the exposed larvae were removed and 
replaced with fresh ones until the parasitoid died. PAM larvae that had been exposed to 
the parasitoids were placed into individual plastic cups as described above and observed 
daily for mortality, parasitoid pupation and adult parasitoid emergence. The experiment 
was conducted at 21 2
Host stage preference

M. pulchricornis 
diet. After 24 h, the exposed larvae were removed and placed in individual plastic cups 
as described above. Parasitoid pupation and adult parasitoid emergence were recorded 
daily. The experiment was conducted at 21 2
Data analysis

Statistical analysis of the data was conducted using the computer programme Origin® 

between temperature and developmental rate for each life stage (egg and larva, and 
pupa) was calculated by linear regression using Origin. Only individuals that completed 
development to adulthood were included in the analyses.
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RESULTS
Development of M. pulchricornis on PAM at different temperatures

Meteorus pulchricornis 
C to 

C and the developmental rate (reciprocal of development time) 
C) for all life stages (r2

lengths of M. pulchricornis 
Meteorus pulchricornis survival until adulthood ranged 

C.

TABLE 1: Mean development time (days ± SEM), pupal length (mm) and survival 
(%) of Meteorus pulchricornis on PAM 3rd larval instars at different 
temperatures. 

Temperature 
(°C) Egg-Pupae Pupae

Total (egg 
to adult)

Mean pupal 
length

Survival to 
adult

21

Degree-day model development
The lower developmental thresholds for M. pulchricornis development from egg-pupae 

C and 9.6 C, respectively. It was estimated 

for M. pulchricornis to complete development from egg to adult. 
Effect of adult feeding on longevity and oviposition

Meteorus pulchricornis 

Host stage preference
Meteorus pulchricornis attacked and developed on all PAM larval instars presented, 
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TABLE 2: Mean percentage of painted apple moth larvae parasitised when 
different instars are exposed to M. pulchricornis.

Larval
instar

Total parasitoid 
developmental time 
(days) (egg to adult)

PAM larval instar from which 
parasitoid adults emerged

1 14

2 41

4

4 4

DISCUSSION
The development time of M. pulchricornis from egg to adult was relatively similar 

to those of other Meteorus species reported by other authors. The mean developmental 
C was slightly shorter than that given by Miller (1996) for 

Meteorus communis reared on Peridroma saucia C). Fuester et al. 
M. pulchricornis on gypsy moth hosts 

for the biparental European strain on the same hosts. These differences may be attributed 
to a number of variables including host, food quality, humidity and genetic variation 
in populations. The study also highlighted that M. pulchricornis favours development 

with Meteorus autographa.
Determining the developmental thresholds of both a pest and parasitoid species is 

important in establishing the potential impact the parasitoid will have on controlling 
the pest population. The estimated developmental threshold of M. pulchricornis C)
was slightly lower than that predicted for PAM larvae (9.6
indicates that
M. pulchricornis

contribute to the parasitism load of PAM throughout the year, it may not have the ability 
to control PAM populations on its own. 

Results of this study revealed that M. pulchricornis adults reared from PAM were 
shorter-lived and less fecund than reported for those reared on other hosts. Despite 

M. pulchricornis on L. dispar was 44 days, and that the total number of eggs per female 
Meteorus

an optimum host for M. pulchricornis, but these differences could also be attributed 

by all authors. 
Females of different Meteorus species generally attack all stages of Lepidopteran 

M. pulchricornis
In reality, most attacks on large larvae maybe unsuccessful because of the strength of 

While M. pulchricornis completes development on PAM, it develops only at 
about the same rate as its host (one generation for each generation of the host). 
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Also, M. pulchricornis is a polyphagous species, attacking many species of Lepidoptera 
living within the same habitat as PAM. Hence M. pulchricornis does not appear to have 
characteristics that would enable it to respond rapidly to increases in PAM populations. 
Therefore, while M. pulchricornis may provide some level of control of PAM, it would 
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