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ABSTRACT

Kelly’s citrus thrips (Pezothrips kellyanus) (KCT) has recently been
identified as the most serious pest affecting citrus production in New
Zealand. A literature survey was undertaken to determine previous host
records of KCT in New Zealand and Australia. An orchard survey to
investigate secondary sources, or host plants, of KCT within lemon
orchards and adjacent shelter and roadsides was carried out. Potential
alternative hosts were sampled in November, December and January.
Flowers from 37 potential host plant species were collected from lemon
orchardsin Kerikeri and Gisborne, and examined for the presence of KCT
adultsand larvae. Bananapassionfruit in Kerikeri and catsear in Gisborne
werethe only plantswith KCT adults present on more than one sampling
occasion. KCT adultswere collected from 16 plant speciesin low numbers
but KCT larvae were collected from only two plant species (creeping
buttercup and curled dock). The definition of a ‘true’ host for thripsis
discussed.

Keywords: Pezothrips kellyanus, thrips, host plants, incidental hosts,
breeding hosts.

INTRODUCTION

Kelly’scitrusthrips (Pezothrips kellyanus Bagnall) (Thysanoptera: Thripidag) (KCT)
was recently identified asthe most seriousinsect pest affecting citrus productionin New
Zealand (Stevenset al. 1999). Feeding by KCT onimmature fruit causes athin layer of
scarring on the fruit surface, which in serious cases can cover the entire fruit. However,
damageisoften restricted to athinring, or halo, around the stem end of thefruit. Damage
to mature fruit is less common but usually more severe, initially showing as silvering
which leads to thin scarring over most of the fruit surface. Lemons appear to be very
susceptible to KCT and fruit scarring is a major cause of failure of fruit to meet export
standards.

KCT was first recorded from Citrus flowersin Auckland in 1950 (Mound & Walker
1982). Until recently KCT wasthought to bean Australian flower thrips species, although
a primary native host plant in Australia had not been found (Mound & Walker 1982;
Kirk 1987). However, KCT was recently redesignated from Megalurothrips, which is
an Old World tropical genus mainly from South East Asia, to Pezothrips which are al
M editerranean and Southern European species. KCT isnow believed to have originated
from the Mediterranean (L. Mound, pers. comm.).

Thereisacomplex of thrips speciesthat inhabit citrusin New Zealand. Theseinclude
Greenhouse thrips (Heliothrips haemorrhoidalis Bouché) which damage mature fruit,
New Zealand flower thrips (Thrips obscuratus Crawford) which is found in flowers,
and KCT which isfound both on flowers and fruit. Aswith most flower-feeding thrips
KCT requiresapollen sourcefor continued reproduction (Teulon & Penman 1991; P. Stevens,
unpubl. data). Inspring and early summer it hasbeen observed that thereisapredominance
of New Zealand flower thrips inhabiting citrus flowers. This is followed by a short
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period of two to threeweekswhere KCT gradually becomes the dominant thrips species
(P. Stevens & K. Froud, unpubl. data). This gradual build-up in the population would
indicate that the thripsaremainly breeding on citrus. However, there have been accounts
of KCT suddenly reaching damaging population level son fruit when there have been no
citrusflowers present for sometime (6-8 weeks) (Froud et al. 2000; K. Pyle, pers. comm.).
The aim of this research was to investigate whether there was an aternative host plant
for KCT within the orchard environs and surrounding areas that could be providing a
secondary breeding or pollen source for KCT.

METHODS
Literature Survey

A literature survey was conducted to determine the current host plant records for
KCT in New Zealand and in Australia.

Orchard Survey

Potential secondary host plants were sampled at threelemon orchardsin Kerikeri and
threein Gishorne. Sampleswere collected in Kerikeri on 3 November 1997, 11 December
1997 and 22 January 1998, and from Gisborne on 3 December 1997 and 22 January
1998, giving atotal of 15 orchard collections.

The November and December sampleswere taken during the main flowering flush on
the adjacent lemons and the January sample wastaken when therewereno (or negligible)
lemon flowers.

Samples of five flower heads or florets of all common flowering plants within the
lemon blocks, shelter beltsand adjacent roadsides were placed into small zip lock plastic
bags. Care was taken to avoid collecting flowers from directly beneath citrus trees to
limit the possibility of collecting late second instar larvae that were dropping to the soil
to pupate. Samples were returned to the laboratory and the thrips were removed either
individually using afine camel hair brush (low thrips numbers) or by washing flowersin
70% ethanol (high thripsnumbers). Thripswerethen storedin 70% ethanol until mounted.
Adult thrips were permanent-mounted onto slides using the clearing mountant PVA
Type B (Salmon 1947). Thrips were identified using keys developed by Mound &
Walker (1982). Asspeciesseparation of larval thripswas not possible, only the presence
of larval thrips was recorded in mixed thrips populations. Where only one species of
adult thrips was present in the flowers, larval thrips could be counted. In this study a
plant has been considered anincidental host if only adult thripswere found and abreeding
host if both first and second instar larvae were present in association with KCT adults.
Tables 1 and 2 list the plant species from which flower samples were collected for each
site at each sample date (atotal of 37 plant species were collected).

TABLE 1: Flower samples collected from sitesin Kerikeri in 1997/1998.

Sample  Family Species Common name
3.11.97 Fabaceae Trifolium repens White clover
Myrtaceae Leptospermum spp. Manuka
Ranunculaceae Ranunculus repens Creeping buttercup
11.12.97 Amaranthaceae  Amaranthus retroflexus Redroot
Apiaceae Daucus carota Wild carrot
Asteraceae Crepiscapillaris Hawksbeard
Hypochoeris radicata Catsear
Senecio jacobaea Ragwort
Caprifoliaceae Lonicera japonica Japanese honeysuckle
Fabaceae Lotus pendunculatus Lotus
Trifolium pratense Red clover
Trifolium repens White clover
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TABLE 1: Flower samplescollected from sitesin Kerikeri in 1997/1998 (continued).

Sample Family Species Common name
Lamiaceae Prunella vulgaris Selfheal
Malvaceae Malva parviflora Small flowered mallow
Myrtaceae Acmena smithii Acmena
Oleacese Ligustrum sinense Chinese privet
Passifloraceae Passiflora mollissima Banana passionfruit
Primulaceae Anagallis arvensis Scarlet pimpernel
Ranunculaceae Ranunculus repens Creeping buttercup
Rosaceae Rubus fruticosus Blackberry
Verbenaceae \erbena bonariensis Purple Top

22198  Apiacese Daucus carota Wild carrot
Asclepiadaceae Araujia sericifera Moth plant
Asteraceae Anthemis cotula Stinking mayweed

Hypochoeris radicata Catsear

Leontodon taraxacoides Hawkbit
Brassicaceae Brassicarapa sylvestris ~ Wild turnip
Fabaceae Lotus pendunculatus Lotus

Trifolium pratense Red clover

Trifolium repens White clover
Passifloraceae Passiflora mollissima Banana passionfruit
Plantaginaceae Plantago lanceolata Narrow leaved plantain
Rosaceae Rubus fruticosus Blackberry

TABLE 2: Flower samples collected from sitesin Gisbornein 1997/1998.

Sample  Family Species Common name

31297  Asteraceae Hypochoeris radicata Catsear

Taraxacum officinale Dandelion
Caprifoliaceae Lonicera japonica Japanese honeysuckle
Convolvulaceae  Convolvulus arvensis Field bindweed
Fabaceae Trifolium repens White clover
Liliaceae Agapanthus praecox Agapanthus
Malvaceae Malva neglecta Dwarf mallow
Polygonaceae Rumex crispus Curled dock
Ranunculaceae  Ranunculus repens Creeping buttercup
Rutaceae Choisya sp. Choisya
22198  Apiaceae Daucus carota Wild carrot
Foeniculum vulgare Fennel
Asteraceae Cirsium arvense Cdlifornian thistle
Crepis capillaris Hawksbeard
Dahlia variabilis Dahlia
Hypochoeris radicata Catsear
Leucanthemum vulgare Oxeye daisy
Senecio jacobaea Ragwort
Sonchus asper Prickly sow thistle
Convolvulaceae  Convolvulus arvensis Field bindweed
Fabaceae Trifolium repens White clover
Liliaceae Agapanthus praecox Agapanthus
Malvaceae Modiola caroliniana Creeping mallow
Ranunculaceae  Ranunculus repens Creeping buttercup
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RESULTS
Literature Survey
There were seven host plant records for KCT in New Zealand (Table 3), while a
variety of flowering plants have been found to harbour KCT in Australia (Table 4). In
Australiaresearchers have not found KCT in any of the cover-crops or weeds associated
with citrus orchards, nor from flowering native plants in Riverland, South Australia
(M. Edwards, pers. comm.).

TABLE 3: Host plant recordsof KCT adults (Pezothripskellyanus) in New Zealand.

Family Species Common name
Actinidiaceae  Actinidia deliciosa? Kiwifruit
Asteraceae A range of Compositae* Compositae

Chrysanthemum morifoliun? Florist Chrysanthemum
Brassicaceae Brassica napa’ Swede
Myrtaceae Acmena smithiit Acmena
Passifloraceae  Passiflora edulis? Passionfruit
Rosaaceae Prunus persica? Peach

Prunus sp.2 Plum

Rosa sp.? Rose
Rutaceae Citrus spp.t Citrus—all
Solanaceae Lycopersicon esculentum®? Tomato
Theaceae Camellia spp.* Camellia
Tiliaceae Sparmannia africana® -

"Mound & Walker 1982.
2Plant Pest Information Network (PPIN) Database, Ministry of Agriculture and
Forestry, New Zealand; all with primary host association.

TABLE 4: Host plant recordsof KCT (Pezothripskellyanus) in flowersin Australia.

Family Species Common name
Anacardiaceae Mangifera indica*® Mango
Araceae Zantedeschia aethiopica* Arum lily
Brassicaceae Brassica sp.*® Wild crucifer
Caprifoliaceae Lonicera spp.t* Honeysuckle®
Viburnum rigidumt® Viburnum
Fabaceae Medicago satival® Lucerne
Labiateae Westringa fruticosat* Coastal rosemary?®
Liliaceae Lillium spp. 14 Various
Mimosaceae Acacia terminalist® Sunshine wattle
Oleaceae Jasminum azoricum®* Star jasmine®
Pittosporaceae Bursaria incan®® Prickly pine
Hymenosporum flavumt24 Native frangipani®
Rutaceae Citrus spp. ** All varieties®
Solanaceae Solanum jasminoides™* Potato vine (white jasmine)

IM. Edwards, pers. comm.2Kirk 1987. 3K CT larvae recorded.
“‘Designated as POSSIBLE breeding hosts by L.A. Mound, pers. comm.
SDesignated as MOST LIKELY NOT breeding hosts by L.A. Mound, pers. comm.
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Orchard Survey

No KCT were found on flower samples collected from Kerikeri in November 1997.
KCT were recorded on several plant species at all other sample times (Table 5).

Banana passionfruit in Kerikeri and catsear in Gisborne werethe only host plantsthat
had KCT present at both the December and January sampling occasions.

Although KCT adults were found on 15 common lemon orchard weed species they
were not present in large numbers. Only two plants in the December sample from
Gisborne had KCT adults and larvae present (creeping buttercup and curled dock) and
of these, only the creeping buttercup had both larval instars present.

TABLE 5: Common flowering plants in lemon orchards inhabited by KCT
(Pezothrips kellyanus) adults.

Location December sample January sample
Kerikeri Banana passionfruit (2)* Banana passionfruit (12)
Catsear (1) Stinking mayweed (1)
Japanese honeysuckle (5)
Privet (12)
Redroot (5)
White clover (3)
Wild carrot (3)
Gishorne Agapanthus (1) Californian thistle (1)
Creeping buttercup (17)? Catsear (1)
Catsear (8) Field bindweed (1)
Choisya sp. (2) Ragwort (13)
Curled dock (8)2
Dandelion (2)
White clover (11)

INumbersin parenthesis = KCT adults/5 flowers.
2K CT larvae aso collected.

DISCUSSION

There has been some discussion as to what constitutes a true host plant record for
thrips(Mound 1997; Teulon et a. 1994; Milneet a. 1995). Traditionally thripsliterature
has considered ahost plant to be any plant from which an adult thrips has been collected.
By this definition several new host records for KCT in New Zealand could be claimed
from the dataiin this paper. However, as Mound & Marullo (1996) stated, the problem
of recognising the true host associations of thrips species could be compared to the
situation with butterflies. A lepidopterist would not include the many flowers that a
butterfly visits as host plants of thisinsect. It ismore appropriate that a plant is defined
as abreeding host if the adults and both larval instars are present, and al other records
are only ‘incidental’ hosts. Therefore, the only true breeding host of KCT identified
was creeping buttercup. It ispossiblethat someincidental hosts could a so be breeding
hosts, for example Japanese honeysuckle only had KCT adults present in our samples.
However, honeysuckle is one of the Australian host plants that had larvae present.

Despite creeping buttercup meeting all the given requirements of atrue breeding host
plant, KCT larvae were only collected from this plant from one out of four samples. At
the date that the KCT adults and larvae were collected there was aheavy flowering flush
on the adjacent lemons, which were carrying a very large population of KCT (>100
thrips/lemon flower). Given theselarge numbersitisconceivablethat the KCT collections
from other species of flowers were exaggerated by a‘ spillover’ effect.
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The records of KCT from incidental hosts show a range of possible plant usage.
Records where less than only one or two thrips were collected probably indicate adult
thrips that are smply vagrants. The other records probably demonstrate a functional
relationship wherethethripsare utilising the host for feeding and pollen. In the December
samplesthismay have been an extraordinary use because of overcrowding on the primary
host (lemons). However, in the January samplesrelatively high numbers of KCT adults
were collected from banana passionfruit in Kerikeri and ragwort in Gisborne when the
primary host was not in flower. These breeding and incidental host plants may contribute
to the continued presence of KCT within orchard blocks after the main citrus flowering
has finished, although their importance is likely to be less than other citrus varieties
flowering within the region.

This research has identified a range of possible breeding and incidental host plants
common in lemon (and most citrus) orchards. The best way to determine the true host
plant status of these specieswould beto attempt to rear KCT from these plants. Research
to determinethe nutritional value of theincidental hoststo the fecundity and reproduction
of KCT on citrus fruit in the absence of citrus flowers would & so give a more accurate
idea of the importance of these host plant species.
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