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Abstract During a nationwide survey, 88 320
plants from eight cut-flower species at 345 sites
located in 13 districts in New Zealand were examined
for arthropods and molluscs from December 1994
to June 1995. One hundred and eighty-six new
arthropod and mollusc records were found on the
eight cut-flower species and 114 of these were
considered to be potential primary pests. Most new
records were forcalla {Zantedeschia spp.) (92) and
50 of these were potential primary pests including
10 species of thrips. Western flower thrips
(Frankliniella occidentalis) was found in Auckland
on calla, rose (Rosa spp.), carnation (Dianthus
caryophyllus L.), and chrysanthemum
(Chrysanthemum x morifolium). Twospotted spider
mite (Tetranychus urticae) was a significant
potential pest of cymbidium (Cymbidium spp.),
carnation, gypsophila (Gypsophila spp.), and rose.
Onion thrips (Thrips tabaci) was a significant
potential pest of calla and New Zealand flower
thrips (Thrips obscuratus) was a significant potential
pest on calla and rose. The oleander scale (Aspidiotus
nerii) was found at half the cymbidium sites
surveyed.
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INTRODUCTION

In 1994/95, the New Zealand Plant Protection Centres
at Lynfield, Auckland and Lincoln, Canterbury,
undertook a survey of arthropods and molluscs of
cut flowers as part of the pest and disease surveillance
system operated by the Ministry of Agriculture. The
cut-flower industry is providing expanding export
receipts. In 1995, exports totalled NZ$49.5 million,
with orchids (Orchidaceae) earning NZ$ 14.6 million,
calla (Zantedeschia spp.) NZ$6.6 million, rose (Rosa
spp.) NZ$1.07 million, carnation (Dianthus
caryophyllus) NZ$0.6 million, and gypsophila
(Gypsophila spp.) and chrysanthemum
(Chrysanthemum x morifolium) with a combined
value of NZ$0.5 million. The majority of exports
are to Japan (Ministry of Agriculture 1996). Pests
and diseases of export crops are regularly updated
from surveys by the Ministry of Agriculture to
develop pest lists to be used in trade negotations for
export crops. These surveys also provide useful
information on pest incidence and can highlight
areas for further research.

METHODS

All flower crops surveyed were treated as a single
crop for statistical purposes and it was assumed that
a particular pest was equally detectable on any crop
it infested. If a flower was infested with a particular
pest, it was assumed that the methods used would
give at least a 90% chance of detecting the pest. The
formulae for determining the number of sites and
the number of plants per site were based on the
assumption of a binomial distribution, where the
probability of determining a particular plant to be
infested is p(pj and the probability of determining a
site as infested is PkOtp. The probabilities of finding
0 infested plants out of n samples and 0 infested sites
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out of N sites are then (l-piPj)n and ( l - p p
respectively (Steel & Torrie 1981). The confidence
in finding a plant or a site infested with a particular
pest is then 1 minus the probability of finding 0
infested plants or infested sites.

Number and distribution of sites sampled
The survey was designed to detect pests infesting
1% or more of the plants at at least 1% of flower-
growing locations, with 95% confidence. The
number of sites required is calculated as:
N= log(l-as)/log(l-pk x a p )
Here, N is the number of sites, a s is the confidence
in detecting a pest at at least one site (95%), p^ is the
proportion of sites infested (1%), and ap is the
confidence in detecting a pest at a particular site
(90%, from above). This gives a value of 332 for
minimum number of sites to be sampled nationally.
There were 345 sites surveyed, 236 in the North
Island and 109 in the South Island (Table 1). Site
localities follow Crosby et al. (1976). The sites were
chosen from grower lists provided by MAF Quality
Management field officers and relevant grower
associations, supplemented by local knowledge.
The proportion of sites sampled of a particular
flower species was based on the area of the crop
grown nationally (Statistics New Zealand 1994).

Sampling
The survey was designed to detect pests infesting
>1% of the plants at a particular site with 90%
confidence. The number of plants per site required
for this is calculated as:

n = log(l-<xp)/log(l^>i xp,)

where n is the number of samples, ap is the
confidence in detecting a pest at a site (90%), pj is
the percentage of plants infested (1%), and pj is the
efficacy of detecting a pest on an infested item
(90%). This gives a minimum value of 255 for the
number of plants to be sampled per site.

At each site 256 plants were examined in detail
for signs or symptoms of damage by arthropods and
molluscs. Specimens of arthropods and molluscs
were collected from flowers, leaves, roots, and shoots
for later identification. Immatures were reared to
adulthood for identification. The survey commenced
in December 1994 and ended in June 1995.

RESULTS AND DISCUSSION

Table 2 shows the number of new records of
arthropods and molluscs recorded in the survey
from each of the cut-flower species. Table 3 shows
the number and geographical distribution of
confirmed and new arthropods and molluscs,
considered to be potential primary pests, found on
the eight cut-flower species.

Calla
Twelve species of thrips known as primary pests
of other species were found during the survey.
Apart from greenhouse thrips (Heliothrips
haemorrhoidalis (Bouche)) and widespread
distribution of onion thrips (Thrips tabaci Lindeman)
(found at 25% of sites), all were new records. At
least one species of thrips was found at 38% of sites
throughout New Zealand and in the North Island
53% of sites had thrips. These included western
flower thrips (Frankliniella occidentalis

Table 1 Number of cut-flower sites sampled per district for each species. (Two-letter district codes as in Crosby et
al. (1976): ND, Northland; AK, Auckland; WO, Waikato; BP, Bay of Plenty; TK, Taranaki; HB, Hawkes Bay; WI,
Wanganui; WN, Wellington; NN, Nelson; MB, Marlborough; NC, north Canterbury; MC, mid Canterbury; SC, south
Canterbury.)

Species

Calla
Carnation
Gypsophila
Chrysanthemum
Cymbidium
Dendrobium
Phalaenopsis
Rose

Total

ND

19
0
0
0
7
2
1
2

31

AK

17
9

10
2

23
3
4

18

86

WO

9
1
1
1
5
0
0
4

21

North Island

BP

17
1
1
0

11
0
3
2

35

TK

3
1
1
0
3
0
0
1

9

HB

3
0
0
0
3
1
1
3

11

WI

4
2
2
0
4
0
1
5

18

WN

4
3
1
2
5
2
2
6

25

Total

76
17
16
5

61
8

12
41

236

NN

4
3
2
1
3
0
1
4

18

South Island

MB

2
1
1
1
1
0
0
1
7

NC

14
1
1
0
0
0
0
0

16

MC

34
7
3
2
0
0
0
4

50

SC

18
0
0
0
0
0
0
0

18

Total

72
12
7
4
4
0
1
9

109


