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Foreword

SINCE it was established in 1982, ACIAR has strongly supported sustainable
and environmentally friendly crop production and protection. An approach that
not only fits perfectly both requirements but leads to increases in the harvest of
agricultural products is classical biological control. This form of control has
particular relevance to the oceanic Pacific. The majority of the major pests and
weeds have been introduced to the region and, for very good reasons, pesticide
applications are the least attractive of the various methods of control. Itis relevant
also that a number of the pests and weeds have already been targets for often
successful biological control projects in Hawaii, California, Australia or New
Zealand.

The aim of the present monograph is to bring together what is known of the
occurrence, distribution and relative importance of the major insect pests and
weeds of agriculture and plantation forestry in the oceanic Pacific. Such
information is essential if priority is to be given to the selection of the most
appropriate regional targets for biological control. A first, somewhat limited
survey in 1985 led to the publication by ACIAR of Biological Control: Pacific
Prospects by D.F. Waterhouse and K.R. Norris, comprising a set of 55 dossiers on
major Pacific pests and weeds. This and its two supplements (1989, 1993)
providing an additional 11 dossiers, have contributed materially to the current
greatly increased biological control activity in the Pacific. To take stock of the
position a decade after the first Biological Control Workshop in the Pacific in
Tonga, ACIAR commissioned Dr D.F. Waterhouse to undertake a comparative
survey of the pests and weeds of agriculture and forest plantations, and their
priority ratings. The results are summarised in a series of tables in this volume
which is designed to complement ACIAR Monograph 21 (1993), The Major Pests
and Weeds of Agriculture in Southeast Asia: Distribution, Importance and Origin,
also by D.F. Waterhouse.

R.J. Clements

Director

Australian Centre for International Agricultural Research,
Canberra, Australia



iv D.F. Waterhouse



Contents

pwnNPR

Foreword
Abstract

Introduction
Contributors

Results
Table 1.

Table 2.

Table 3.

Table 4.

Table 5.
Table 6.
Table 7.

Table 8.

Table 9.

Table 10.

Table 11.
Table 12.

Table 13.

Table 14.

Table 15.

Table 16.

Table 17.

Table 18.

Table 19.

Table 20.

Table 21.
Table 22.

Major invertebrate pests of agriculture in the southern and
western Pacific.

The distribution and importance of the major invertebrate
pests of agriculture in the southern and western Pacific.

Aggregated ratings of the major invertebrate pests of
agriculture in the region.

The relative importance given to each country’s top 10
invertebrate pests of agriculture.

Ranking of the top 10 Pacific invertebrate pests.
Ranking of the top 5 invertebrate pests of agriculture

Forest plantation trees (actual or potential) in the southern
and western Pacific.

The major arthropod pests of plantation forests in the southern
and western Pacific

The distribution and importance of the major arthropod pests of
plantation forests in the southern and western Pacific.

Presumed origins of the major invertebrate pests in the southern
and western Pacific.

Major weeds of agriculture in the southern and western Pacific.

The distribution and importance of major weeds of agriculture
in the southern and western Pacific.

Aggregated ratings of the major weeds of agriculture in the
southern and western Pacific.

The relative importance given to the top 10 weeds of agriculture
(72 species) of each country in the southern and
western Pacific.

Ranking of the 29 top 10 weeds of agriculture in the southern
and western Pacific.

Ranking of the 53 top 5 weeds of agriculture in the southern
and western Pacific.

The major weeds of plantation forests in the southern
and western Pacific

The distribution and importance of the major weeds of plantation
forests in the southern and western Pacific.

The presumed origins of the major southern and western
Pacific weeds.

FAO agricultural production statistics for 1994 for countries in the

southern and western Pacific.
Checklist of preferred names of insect species.
Checklist of preferred names of weeds

Useful literature

N

11

12

18

26

28
36
38

39

42

47

51
54

59

67

70

77

79

82

83

85

87
91
92

93



ABAINsS ay) ul paAjoAUl Suoileu ay) Buimoys ‘eale oijoed ayy Jjo dep

wioouden Jo oidosy

o R siyo0ny ebuol .
eissuf|od _,xo °0 o wr
oo - N
. EINS eowes ’
y uBOLRWY b wenuen
' coursg BUMI B SUIEM )
. c\_mxmmh\.S ..ﬂ_m>3._. e ﬂ/ﬁ a vﬂ
nefeso | B N :
S| UOWO|0S /,ﬁ esauint) meN
- . /m\bvo/mzama
N ninen e B
Jojenb3 : WequI ; BISSUOIOIN JO
’ SoJBIS polelepe
S| IIleysIe © o edued o need
; weny
_ seueuepy
w UIsyUON
< NemeH |
AMu.ﬂd N

D.F. Waterhouse

vi



1. Abstract

THE information assembled, and summarised
in 22 tables, is intended to provide a database to
facilitate the selection of appropriate target pests
for classical biological control.

Agricultural experts provided the raw data on
the distribution and importance of the pests of
most concern to agriculture in the 18
participating nations in the southern and western
Pacific. This enabled the identification of 157
major arthropod pests, two molluscs, one
crustacean and 142 major weeds of agriculture.

Of the 160 invertebrate pests nominated, a
subgroup of 46 species was rated as highly
important. The majority of these are believed to
be exotic to the region and thus potential targets
for classical biological control. Indeed, at least 25
of these species have already been investigated
elsewhere and a number of control successes
reported. When countries listed their top 10
invertebrate pests in priority order, most species
earlier rated as highly important continued to
rate highly. The 10 highest-scoring agricultural
insect pests were Bactrocera spp., Cosmopolites
sordidus, Spodoptera litura, Aphis gossypii,
Cylas formicarius, Plutella xylostella,
Crocidolomia pavonana, Liriomyza spp., Othreis
fullonia and Helicoverpa armigera.

Of the 142 major weeds of agriculture, 56
were rated as highly important; and the vast
mayjority of these are believed to be exotic. Four

of the 56 have been targets elsewhere in
successful or partially successful biological
control projects. Information from the
aggregated ratings and top 10 weed ratings
provided the following highest-scoring weeds:
Cyperus rotundus, Lantana camara, Mimosa
pudica, Mimosa invisa, Mikania micrantha,
Stachytarpetha urticifolia, Bidens pilosa, Bidens
alba, Eleusine indica and Sida rhombifolia.

Although plantation forestry is in its infancy in
most Pacific nations, information available on
invertebrate pests and weeds is summarised in
the same format as that for agriculture. On the
basis of the limited information available, the five
most important insect pests [Crossotarsus
externedentatus (Curculionidae), Hypsipyla
robusta (Pyralidae), Uraba lignifera (Nolidae),
Unaspis citri (Diaspididae), and Xyleborus
perforans (Scolytidae)] are exotic to the oceanic
Pacific. By far the most important weeds are
Mikania micrantha (Asteraceae) and Merremia
peltata (Convolvulaceae), also both exotic to the
region.

It is abundantly clear from the information
provided that there are many very suitable
biological control targets (both arthropod pests
and weeds), and that progressive attention to
them over coming decades will provide a highly
valuable impetus to both agricultural production
and plantation forestry in the oceanic Pacific.
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2. Introduction

THE aim of this publication is to provide some of
the data required to select the most relevant
targets for classical biological control in the
Pacific. The majority of the invertebrate pests,
and almost all the weeds of importance in
agriculture and plantation forestry in the oceanic
Pacific, have been introduced into the region.
Often they have not been accompanied by some
of the key natural enemies which help to regulate
their abundance in the region where each
evolved and where their numbers are generally
low. The introduction and establishment of these
natural enemies in the Pacific, when it is safe to
do so (Waterhouse 1991), is known as classical
biological control. When biological control is
successful, pest abundance is reduced to a level
such that it is unnecessary or uneconomical to
adopt any further control measures. Generally,
the only requirement then is to avoid the
unnecessary use of non-selective pesticides.
Classical biological control may resolve the pest
problem or it may need to be integrated with
other measures.

Since the cost of a biological control project
does not depend upon whether the pestis a
major or minor one, it is highly desirable to
choose a target with care in order, if it is
successful, to maximise the economic and/or
social returns. Four sets of information are
desirable for each potential target pest, with as
much precision as possible, so as to provide a
basis for establishing priorities for action
(Waterhouse and Norris 1987). This information
is often a prerequisite for support from not only
the government of the country or countries
concerned, but especially potential donor
agencies.

2 D.F. Waterhouse

1. Importance to your country of the crop(s)
affected

(a) area of the crop(s)

(b) export value(s)

(c) value as a local staple crop

(d) size of human population affected

(e) proportion of human population affected

(f) social importance of the crop(s)

2. Importance to your country of the pest
(a) estimate of losses — actual, — potential
(b) threshold of economic damage

(c) costs of existing controls

(d) environmental costs

(e) social costs

(f) quarantine considerations, if any

3. Biological control

(a) previous successes against the same target,
if any

(b) additional facilities and staff required

(c) estimated cost of a program and proposed
country contribution (in kind)

(d) estimated chances of success

(e) conflicts of interest, if any

4. Alternative methods of control
(Are they effective and economic?)

(a) chemical control

(b) cultural control

(c) resistant varieties

(d) other methods.

Even in such a country as Australia it is often
difficult to obtain reliable figures for some of
these categories. Where there has already been
successful biological control of a pest (and this
applies to a significant number of Pacific pests),
the chances are promising to very promising that
the success can be repeated, particularly when
the climate and other conditions are similar. It is
extremely valuable, therefore, to assemble, in a



set of dossiers, information on the prospects for
successful biological control of the most
important of the potential target pests. Dossiers
have now been published for 39 insect pests or
groups of closely related pests, one mite, one
mollusc and 42 weeds by Waterhouse (1993b,
1994) and Waterhouse and Norris (1987, 1989),
and additional dossiers are in press.

An overriding factor in the selection process is
whether or not the target is suitable for classical
biological control. Suitability is low when little or
no damage can be tolerated or when the pest is
native. An additional requirement is introduced if
it is desirable, or perhaps necessary (as itisin
many instances from an aid donor point of view),
to select top priority regional targets. To facilitate
this process and so that Pacific nations can be
better informed of the situation in neighbouring
countries (sometimes an issue of quarantine
importance), a series of five postal surveys of
oceanic Pacific countries (excluding Hawaii) has
been carried out commencing in 1985 and
repeated in 1989, 1991, 1993 and 1995. Only
the 1985 results (Waterhouse 1985; Waterhouse
and Norris 1987) have been published.

For all countries in the region where this has
been possible, information on the distribution
and importance of invertebrate pests and weeds
has been generously supplied by plant protection
workers (acknowledged in Chapter 3) nominated
by their respective directors of agriculture and
by forestry authorities. This information has been
supplemented in some instances with data from
other sources, including the literature. However,
the validity of the records and their completeness
depend largely upon information supplied by
country experts, although this has been cross-
checked when possible.

It is probable that there are errors of both
omission and commission. Experts within a
single country may not agree on the importance
of a particular pest, and perceptions change with
changes in agricultural practices and in the
relative values of the crops affected. As the
author | would be most grateful if errors and
omissions can be drawn to my attention; also of

additional ways in which the information might
be assembled, so that it can best serve its main
purpose of focusing on promising targets for
classical biological control.

Correspondents were asked to supply
information on pest seriousness (and
distribution) on a very simple rating system
(Waterhouse 1993a):

+++ very widespread and very important

++  widespread and important
+ important locally
present, but not an important pest

one of the top 10 invertebrate pests or
top 10 weeds

- reported in the literature, but impor-
tance not known

The entry ‘=’ has been used when the
presence of a species in a country is mentioned
in the literature, but without sufficient information
to assign a rating of ‘+s’. A blank indicates that
there is no information to indicate that the pest is
present. Experience has shown that any more
sophisticated system than this requires more
information than is generally available in most
countries and, furthermore, would attempt to
achieve a degree of accuracy greater than that
required for the present purpose.

Although a simple rating system based on
personal assessments of the degree of
importance of a pest has a very large subjective
component, it nevertheless also contains a
quantitative element. In examining whether use
can be made of this element, it is necessary to be
aware of inherent limitations of the system:

(i) it has only a small number (four) of not-well-
separated categories

(i) although the occurrence of infestation can
generally be established fairly accurately,
importance is far more difficult to evaluate. It
is influenced mainly by cost of existing
control measures and by reductions in yield
or value of the product

The Major Invertebrate Pests and Weeds of Agriculture and Plantation Forestry in the Southern and Western Pacific 3



(iii) different experts in a country sometimes rate
pests differently, because of varying
perceptions of the damage caused.

Nevertheless, some advantages of the system
are that it:

(i) requires country experts to attempt a relative
value judgment of a large number of pests;

(ii) enables those experts to compare their
perceptions with those of nearby countries,
in the process exposing real or apparent
anomalies whose resolution may be
revealing;

(iii) highlights regional problems which may
benefit from collaborative action (perhaps
with multilateral donor support); and

(iv) directs attention to a pest of particular
significance to an individual country, but not
to adjacent countries, thereby focusing
action on bilateral donor support.

Bearing in mind reservations that arise from
the foregoing, it is instructive to examine whether
some simple arithmetical clumping of the ratings
will assist in a broad stratification of the pest
problems in the oceanic Pacific.

In this exercise a political and information bias
is introduced. As to the political bias, the ratings
for nations small in size and population (e.qg.
Tuvalu, Tokelau) are given the same weight as
those for large nations (e.g. Papua New Guinea,
Fiji). As to information bias, the amount of
detailed knowledge on pests held by any one of
four countries (Guam, Papua New Guinea, Fiji,
New Caledonia), possibly exceeds that of the
aggregate of information available in the
remaining countries.

Because a considerable number of species in
some countries were, not surprisingly, assigned a
triple-plus rating in the first survey, in later
surveys countries were initially asked to place an
asterisk against their top 10 invertebrate pests
and their top 10 weeds; and, in the latest survey,
to perform an even more challenging task,
namely, to arrange their selected species in order
of importance. The conclusions that can be
drawn from this subjective exercise, and also

4 D.F. Waterhouse

from abstracting from this data information on
the top five pests and weeds in each country, are
discussed in association with the relevant tables
(4,5, 6, 14, 15, 16). The two approaches reflect
somewhat different evaluations made by country
experts. The sum of the pluses provides a broad
measure of the importance of the pest to the
region and is not concerned with whether or not
there are other pests also of great importance.
The top 10 (and top 5) evaluations attempt to
place in priority order the most important pests.
Normally these are chosen from pests rating
three pluses, of which there are often a
considerable number. Indeed, there are 70
different invertebrate pests placed in their top 10
and 44 in their top five by at least one Pacific
country (Tables 4, 5) and these (and particularly
the latter 44) deserve special consideration.

In many Pacific countries native forests
(where they exist: see row 4, Table 20) are being
depleted at a rate which is unsustainable.
Forestry plantations are thus growing in
importance to meet increasing needs for timber
and fuel. All countries, and especially those with
limited areas available for plantations, will need
to maintain losses due to pests and weeds as low
as possible if they are to have commercially
viable plantations. Some of the tree species in
use or undergoing trials are native, but the more
important are likely to be exotic. Each of these is
liable to attack by damaging insect pests, some
of which are potential targets for classical
biological control. A few introduced weeds have
also emerged as important competitors,
particularly in nurseries and young plantations.
Very little information is available on the
distribution and relative importance of these
insect pests and weeds, except for Papua New
Guinea, Fiji, Solomon Islands and Guam. What is
available is assembled in Tables 9 and 18 as a
first step in reviewing their regional importance.
It is hoped that this will lead to the progressive
filling-in of the many gaps in the data presented.
| am most grateful to Dr M.D. Kamath of the
Department of Forestry, Fiji for sharing his
extensive knowledge of forest insect pests of the
region. | would be most grateful for any additional



input that would improve the accuracy and
comprehensiveness of the tables.

It is not unusual for some pests to be known
under different scientific names in different
countries of the region. In such instances a
preferred name has been adopted after advice
from expert taxonomists and consultation with
sources such as Wood (1992) and Zhang
(1994). For convenience, alternative names that
have been dropped are cross-referenced in the
two main tabulations of preferred names, one for
arthropods (Table 21), the other for weeds
(Table 22). Where a (= ...) appears in relation to
a scientific name, the name not in brackets is the
preferred one for the particular pest species
referred to in the Pacific. It is not intended to
imply that the two are synonyms, as often they
are not.

Country abbreviations used at the top of some
tables are:

Col
Fij
FrP
FSM
Gua
Kir
Mar |
NCa
Niu
Pohn
PNG
A Sa
W Sa
Sol
Tok
Ton
Tuv

Cook Islands

Fiji

French Polynesia
Federated States of Micronesia
Guam

Kiribati

Marshall Islands
New Caledonia
Niue

Pohnpei

Papua New Guinea
American Samoa
Western Samoa
Solomon Islands
Tokelau

Tonga

Tuvalu

The Major Invertebrate Pests and Weeds of Agriculture and Plantation Forestry in the Southern and Western Pacific 5



3. Contributors

Listed below are contributors to the 1995 survey.
Over the previous decade there have also been

many others who have generously supplied

information from which the current tables have

been constructed. | am most grateful to all
involved

Cook Islands

Dr Matairangi Purea

Director of Research and Plant Protection
Totokoitu Research Station

Ministry of Agriculture

PO Box 57

Rarotonga

Fiji

Sada N. Lal

Biological Control Officer

Koronivia Research Station

Ministry of Agriculture, Fisheries and Forests
PO Box 77

Nausori

Ms Mereseini Nagatalevu

Weed Control Officer

Koronivia Research Station

Ministry of Agriculture, Fisheries and Forests
PO Box 77

Nausori

French Polynesia

Rudolph Putoa

Entomologiste

Service du Développement Rural
Département de la Recherche Agronomique
Appliquée

Ministére de I’Agriculture de 'Elevage et de la
Recherche, BP100 Papeete

Tabhiti

Dr Jean-Yves Meyer
Laboratoire de Botanique
Centre ORSTOM de Tabhiti
BP 529 Papeete

Tahiti
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Otheniel Tangianau
Chief Forestry Officer
Ministry of Agriculture
PO Box 57

Rarotonga

Dr M.D. Kamath

Department of Forestry

Ministry of Agriculture, Fisheries and Forests
PO Box 2218

Government Buildings

Suva

Gabriel Sao Chan Cheong

Département de la Recherche Agronomique
Appliquée

Service du Développement Rural

BP 100 Papeete

Tabhiti



Federated States of Micronesia

Dr Nelson Esguerra

Agricultural Experiment Station

College of Micronesia, Land Grant Program
PO Box 1179

Kolonia, Pohnpei

Kiribati

Nakabuta Teuriaria

Assistant Agricultural Officer (Crop Protection)
Division of Agriculture

Ministry of Natural Resources and Development
PO Box 267

Bikenibeu

Tarawa

New Caledonia

Rémy Amice

Plant Protection Officer

Service Vétérinaire et de la Protection des Végétaux
Direction de I’Agriculture et de la Forét, BP 256
Nouméa Cédex

J.M. Sarrailh
CIRAD-Forét
BP 10001
Montravel

98805 Nouméa Cédex

Niue

Sauni Tongatule

Director

Department of Agriculture, Forestry and Fisheries
PO Box 74

Alofi
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Guam

Dr R. Muniappan

College of Agriculture and Life Sciences
University of Guam

Mangilao

Guam 96923

Marshall Islands

Jimmy Joseph

Technical Adviser and Trainer

Ministry of Resources and Development
PO Box 1727

Majuro 96960

Dr Paul Cochereau
ORSTOM

BP A5

Nouméa Cédex



Papua New Guinea

Fred Dori

Chief Entomologist

Laloki Agricultural Research Station
PO Box 417

Konedobu

John Dobunaba

PNG Forest Research Institute
PO Box 314

Lae

American Samoa

Manu Tuionoula
Department of Agriculture
PO Box 1442

Pago Pago 96799

Ms Totoa Lualua

Research Assistant

American Samoa Community College
Land Grant Program

PO Box 5319

Pago Pago 96799

Western Samoa

Osasa Aukuso

Crop Protection Officer

Ministry of Agriculture, Forests, Fisheries and
Meteorology

PO Box 1874

Apia

Solomon Islands

Ruth Liloqula

Director of Research (Agriculture)
Dodo Creek Research Station
Ministry of Agriculture and Fisheries
PO Box G13

Honiara

Tokelau

Ms Luisa Naseri Sale
Management Assistant
C/- Tokelau Office
Apia

Western Samoa
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Tommy Kosi

PNG Forest Research Institute
PO Box 314

Lae

Dr F. Ross Wylie
Queensland Forest Service
80 Meiers Rd

Indooroopilly QLD 4068

Dr Art Whistler

Botany Department
University of Hawaii
3190 Maile Way
Honolulu, Hawaii 96822

D. Vargo

American Samoa Community College
Land Grant Program

PO Box 2609

Pago Pago 96799

Ms Olevia Peseta

Vailima Forest Research and Investigation
Forestry Division

Department of Agriculture, Forest, Fisheries and
Meterology

PO Box 3451

Apia

Dr M. Bigger

Lilac Cottage

North Rd

Kingsland

Leominster
Hertfordshire HR6 9RU
U.K.



Tonga

Ofa Fakalata Tevita Faka’osi

Chief of Research Head of Forestry

Vaini Research Station Department of Agriculture
Ministry of Agriculture and Forestry PO Box 14

PO Box 51 Nuku’alofa

Nuku’alofa

Wilco Liebregts
CSIRO/ACIAR/MAF Project
PO Box 2293

Nuku’alofa

Tuvalu

Tavau Teii

Director of Agriculture
Department of Agriculture
Ministry of Natural Resources

Vaiaku

Funafuti

Vanuatu

Benuel Tarilongi John Hook

Principal Plant Protection Officer Principal Forest Extension Officer
Plant Protection and Quarantine Division Department of Forestry
Department of Agriculture and Horticulture Private Mail Bag 064

Private Mail Bag 40 Port Vila

Port Vila

Wallis and Futuna

Malau Atoloto

Responsible Phytosanitaire

Service de I’'Economie Rural et de la Péche
BP 19 Mata’utu 96800

Uvea, Wallis

General

R. Macfarlane

The Horticulture and Food Research Institute of
New Zealand Ltd

Private Bag 92169

Auckland

New Zealand

Australia

| am indebted to taxonomists in the Australian National Insect Collection for help with preferred names of
Pacific insects, and particularly to Dr D.P.A. Sands, Division of Entomology, CSIRO, Indooroopilly,
Queensland for assistance in checking data and to Dr P. Ferrar, Crop Sciences Coordinator, ACIAR,
Canberra for advice and support
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4. Results
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Table 3  Aggregated ratings of the major invertebrate pests of agriculture in the region.

Order| No. Pest and No. times Dossier Any biological | Attractiveness
of +s + scores intop 10 available? | control successes? | as a target
30 and over
1. 41 Bactrocera spp. 13 + + +
2. 35 | Cosmopolites sordidus 4 + ++
3. 34 |Spodoptera litura 4 + - -
4. 32 | Aphis gossypii 6 + + +++
5. 31 Cylas formicarius 7 + - -
6. 30 |Plutella xylostella 9 + + ++ o+t
25-29
7.=| 29 |Crocidolomia pavonana 4 + - +
7.=| 29 |liriomyza spp. 4 + + ++
9. 27 | Othreis fullonia 8 + 4+t
10. 27  |Helicoverpa armigera 4 + + +
1. 26 |Pentalonia nigronervosa 4 + -
12. 25 |Epilachna spp. 4 + + ++
13. 25 |Aulacophora spp. 2 + - -
20-24
14.=| 24 |Nacoleia octasema 3 + + ++
14.=| 24 |Maruca vittrata 3 - +
16, 04 /Paig;phagofarsonemus 1 . _ _
17. 22 | Agonoxena argaula 5 + + +++
18. 22 |Brontispa longissima 4 + +4 44
19. 21 Tarophagus proserpina 3 + - ++ o+t
20. 20  |Aleurodicus dispersus 3 + + +++t
15-19
21.=| 18 |Phyllocnistis citrella 2 + + ++ +
21.=| 18 Unaspis citri 2 - + +++
23. 17 | Papuana spp. 5 + - +
24, 17 |Adoretus versutus 4 - -
25. 17 | Dysmicoccus brevipes - + + ++
26. 16  |Euscepes postfasciatus 3 - - -
27. 16 |Halticus tibialis 2 - - -
28. 15 | Oryctes rhinocerus 3 + + ++ o+t
29. 15 | Thrips palmi 3 (+)e - -
30. 15 | Coccus viridis 1 - ? ++
“Walker 1993. (contd over)
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Table 3 (contd) Aggregated ratings of the major invertebrate pests of agriculture in the region.

Order| No. Pest and No. times Dossier Any biological | Attractiveness
of +s + scores intop 10 available? | control successes? | as a target
10-14
31. 14 |Achatina fulica 2 + + +H+
32. 14 | Phyllocoptrupa oleivora - - - -
32.=| 14 |Hellvla spp. - + - -
32.=| 14 |Nezara viridula - + + ++++
35. 13 | Aspidiotus destructor 2 + + ++++
36.=| 12 |Graeffea crouanii 2 + + ++ o+
36.=| 12  |Planococcus pacificus 2 - - +
38. 12 |Earias vittella 1 - - -
39. 11 | Aphis craccivora 1 + + ++
40. 11 Tetranycus lambi - - - -
41. 10 |Bemisia tabaci 3 (+) + +
42. 10 | Ceroplastes rubens 1 - + +++
43.=| 10 |Hippotion celerio - - - -
43.=| 10 |Rhabdoscelus obscurus - - + ++
43.=| 10 Tetranycus marianae - - - -
Still invading
46. 9  |Bemisia argentifolii 3 (+)p + +

bDe Barro 1995.
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Table 4

It is desirable to examine the validity of These values were then added for each
conclusions from the simple rating system species, to obtain the rating entered in the
(Table 3), in which the number of pests to ‘rating’ column of Table 4. The great majority
which +++ was assigned was not limited in any of the pests with a high rating by this method
one country in any way. The method adopted are the same as those with high scores in Table
was to obtain from country experts a list of 3, although the order in which they appear
their top 10 pests in order of importance (Table differs somewhat. The main difference occurs
4) and to assign values as follows: when at least two countries give a particular
pest that has a somewhat limited distribution a
Priority 1 was assigned a value of 10 very high priority (e.g. Papuana sp., Bemisia
2 7 9 argentifolii). This difference is valuable since it
3 7 8 draws attention to the need to give special
4 7 7 consideration to such species.
5 7 6
6 7 5
7 7 4
8 7 3
9 7 2
10 " 1

28 D.F. Waterhouse
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Table 5. Ranking of the top 10 Pacific invertebrate pests, rating more than 10.

Order Species Cumulative Number of
rating entries in top 10
1 Bactrocera spp. 120 13
; )
;
‘
;
:
‘
:
Goupolorgsma | 19| 4
Geslomicrs | 18| 7
scoponescls | 18|
‘
Comopolessoics | 16| 4
27 [Neowmesambow | 16| 2
28 Planococcus pacificus 11 2

D.F. Waterhouse



Table 6

Too much emphasis should not be placed on
any one method of evaluating the significance
of the subjective opinions of country experts.
As a third approach to selecting the pests of
greatest concern and as a means of testing the
validity of the top 10 selection, the entries for
the top five in Table 4 were considered.

For this exercise,

Priority 1 was assigned a value of 5
2 " 4
3 ” 3
4 ” 2
5 7 1

and the values added for each species to
obtain its score (Table 6).

Itis interesting that as many as 44 of the 70
top-10 species appear in the top-5 ratings of at
least one country; also that only one species
(Cosmopolites sordidus) that made the short
list of 29 top-10 species (Table 5) does not

appear in the top-5 list in any country,
although it rated very highly overall. It can be
seen (from the last column in Table 6) that the
vast majority of high-rating top-5 species also
occupy a similarly high rating in the top-10 list.
It is tempting to postulate the reasons for the
differences in priority order obtained by the
different approaches. However, to do so would
probably be to rely on there being a precision
in the lists that does not exist. Suffice it to
conclude that some 30 major Pacific pests
have been identified and that the most
important species figure near the top of the
rankings by all three methods. Any further
narrowing of the choice of target pests must
now depend upon taking into account other
factors, notably not only those outlined in the
Introduction but also on assessment of the
prospects for successful biological control,
which includes whether or not it has been
successful elsewhere.

The Major Invertebrate Pests and Weeds of Agriculture and Plantation Forestry in the Southern and Western Pacific 37
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Table 6  Ranking of the top 5 invertebrate pests of agriculture.

Order Species Score Entries in top 5

Order in top 10

1 55 13

Bactrocera spp.

Oheisfloia |10 | 4 |
acaiofia | 10 | 2 |
tiomzasp. |9 | 3 |
Tophogusprosepina |8 | 3 |
scopanesausrals |8 | 2 |
Orhamoplons mammeeiens | 4| 1|
dornsvesns |5 | 1|
Plocsiscicla | 3 | 1 |
Pomecohecaopociolis | 3| 1|
Wosnomniaauponcla | 3| 1|
dondelocuromsi |2 | 1
Gomspalorgisia |2 | 1|
Onbivssp. |2 |1
Chysodeisisersoma | 1|1 |
ficnasop. | 1|1
Osnnofumacols | 1| 1|
Podogriabosee | 1| 1|

D.F. Waterhouse
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Table 9

In spite of the limited number of entries in this
table, it seems likely that the top-rating five
species (Crossotarsus externedentatus,
Hypsipyla robusta, Uraba lignifera, Unaspis
citri, Xyleborus perforans) will remain among
the group of most important pests when
additional entries are made. Itis fortunate that
they are believed to have evolved elsewhere
and that there are regions where they appear to
be of minor importance, suggesting that they
may be suitable targets for biological control.
For example, the top-ranking species, the
platypodid Crossotarsus externedentatus,
occurs in East Africa and ranges in Southern
Asia from Sri Lanka and India to the
Philippines, Taiwan and Japan. However, it is

not listed in a recent review of important pests
of Asian plantation trees (Day et al. 1994),
indicating its low status in this vast region. On
the other hand, there have been comparatively
few classical biological control successes
against pest Coleoptera, so the prospects for
successful biological control would need to be
carefully evaluated before selecting it as a
target. The fifth species (Xyleborus perforans)
has a very wide tropical distribution including
Central and South America, tropical Africa,
India, Southeast Asia and the Pacific. Dead or
dying trees, fresh logs and newly sawn timber
are the usual targets, but it is known to attack
living trees (Bigger 1988).
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Table 10

In this table the origin, or presumed origin, of
the major invertebrate pests scoring 10+ or
more (Table 3) is given where possible. Where
a species has long been widespread it is often
difficult to presume its origin, although detailed
study of the literature on it and related species
may well add further precision, particularly if
supplemented by information on its specific
(or reasonably specific) natural enemies.
Experience has shown that the largest number

of these usually occur in the area of origin of a
species. Also, if a phytophagous pest is
specific, or reasonably specific, to a particular
host plant, it is quite likely that it originated in
the same region as that plant.

In general, those pests that originated
outside the oceanic Pacific are far more likely
to be suitable targets for classical biological
control than those native to the region.
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Table 10 Presumed origins of the major invertebrate pests in the southern and western Pacific, scoring 10+

or more (see Tables 3 and 9).

Species Family Origin
1. | Achatina fulica Achatinidae East Africa
2. | Adoretus versutus Scarabaeidae | India
3. | Agonoxena argaula Agonoxenidae | Southwest Pacific
4. | Aleurodicus dispersus Aleyrodidae Central America
5. | Aphis craccivora Aphididae Southeastern Europe
6. | Aphis gossypii Aphididae Southeastern Europe
7. | Aspidiotus destructor Diaspididae
8. | Aulacophora spp. Chrysomelidae | Malaysia—Australia
9. | Bactrocera spp. Tephritidae Some Pacific, others Southeast Asia or Australia
10. | Bemisia argentifolii Aleyrodidae ? Caribbean
11. | Bemisia tabaci Aleyrodidae India
12. | Brontispa longissima Chrysomelidae | Indonesia—PNG
13. | Ceroplastes rubens Coccidae China
14. | Coccus viridlis Coccidae (Tropicopolitan)
15. | Cosmopolites sordlidus Curculionidae | Indo-Malaysian region
16. | Crocidolomia pavonana Pyralidae (Africa—Asia)
17. | Crossotarsus externedentatus Platypodidae Southern Asia
18. | Cylas formicarius Apionidae Indo~Malaysian region
19. | Dysmicoccus brevipes Pseudococcidae | Central or South America
20. | Earias vittella Noctuidae Southeast Asia
21. | Epilachna spp. Coccinellidae Southeast Asia
22. | Euscepes postfasciatus Curculionidae | South America
23. | Graeffea crouanii Phasmatidae Southwest Pacific
24. | Halticus tibialis Miridae Southeast Asia
25. | Helicoverpa armigera Noctuidae Old World tropics
26. | Hellula spp. Pyralidae
27. | Hippotion celerio Sphingidae Africa or Asia
28. | Hypsipyla robusta Pyralidae not Pacific
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Table 10 (contd) Presumed origins of the major invertebrate pests in the southern and western Pacific, scoring

10+ or more (see Tables 3 and 9).

Species Family Origin
29. | Liiomyza spp. Agromyzidae Southern USA—Northern South America
30. | Maruca vitirata Pyralidae possibly South America
31. | Nacoleia octasema Pyralidae Malaysia=? Vanuatu
32. | Nezara viridula Pentatomidae | Ethiopia
33. | Oryctes rhinoceros Scarabaeidae | India—Indonesia
34. | Othreis fullonia Noctuidae Indonesia—Malaysia—PNG
35. | Papuana spp. Scarabaeidae | Papua New Guinea—Solomon Is
36. | Pentalonia nigronervosa Aphididae Southeast Asia
37. Phy//ocnistis citrella Gracillariidae (fropicoﬂ Asia)
38. | Phyllocoptrupa oleivora Eriophyidae Asia
39. | Planococcus pacificus Pseudococcidae | ? probably introduced to Pacific
40. | Plutella xylostella Yponomeutidae | Southern Europe
41. | Polyphagotarsonemus latus Tarsonemidae | ? tropical Africa
42. | Rhabdoscelus obscurus Curculionidae | ?PNG
43. | Spodoptera litura Noctuidae (India—Australia)
44. | Tarophagus proserpina Delphacidae Pacific
45. | Tetranychus lambi Tetranychidae Australia —Pacific
46. | Tetranychus marianae Tetranychidae | Central and South America
47. | Thrips palmi Thripidae Southeast Asia
48. | Unaspis citri Diaspidae Southeast Asia
49. | Uraba lignifera Nolidae Australia
50. | Xyleborus perforans Scolytidae not Pacific

The Major Invertebrate Pests and Weeds of Agriculture and Plantation Forestry in the Southern and Western Pacific 53



uonpeBaA aAlpu ‘ainjsod

uoypjeban [pinjpu ‘sepisproi ‘sdoid pjey
uoypjeban [pinyou ‘suspinh

sepIspro ‘@injspd

soupupg ‘ss|qriebaa

U020 ‘sa|qpjeben

sebpay ‘sdon pjey ‘sbuijpess snuopupd puo jnuod0d

sedoys Ay

seyonaq Apou pup Apups
SSpISPPOI /58104 [DINIOU
apispLol ‘Ump| ‘sa|qpjeBan
sepisppol ‘ss|qpiebaa

spuppem ‘sa|qpjeban

sdoun pjey ‘spipydio ‘ss|qpieben

sdoud pjay ‘spapypio ‘ss|qojebon
SepISpDOI ‘S8 4Ny
abpqqpo ‘se|qpieban

se|qpieban

mmr_uzﬁ ®—0_mTUO\_ ‘0ln}

sdoun pjey ‘suspinb
is8104 pagynysip

siseu04 ‘@injsod

851N S 19JSOY|

9501 N|N|OUOH ‘WNIPUSpPOIBP
paam Wnjs ‘Dusbjowoiyd
sspiBiabuy us|joms

jun|d buwiyyso ‘eBinds uspipb

._‘_DQ TCOm

\_0_0_00_0

SUIA COO__UQ

Ausqnw tadod
ssub Jewiwns usaib
sspib Buiuunu

sspub ojpynq ‘sspib pind

¥ou s iobBbaq sBad s 19|qqod
YU s obbBaq

Jadeald updIxay ‘9501 UlbjUNOW
Yiuniowo usalb ‘Yuniowo Jspusys
paambid Auids ‘yupipwo Auids
uDIDWD 8AlOU

paamAol sjisses

wnyoiebo

juojd Ainjusd

Jamojypyd

P10 Appud

ysnq psowiw

QUOU_O#UEO?U_QE

8DBJDUSCHSA
2030PIBISY
203000(
spadpiqioydny
203000
spsopiqioydng
20820IN0T]
apsdppuidpg
ap8d0qR
2032021
203000
903000
203000
apadbUYS|g
20a2DIBISY
2030PIBJSY
apadpiaAndoy
apadpuobA|og
ap8dPYULIDWY
SD3DDYIUDIDWIY
spsdPYUDIDWY
8DsIDYIUDIOWY
20300IBJSY
2D300ALBY
spedPYULIDWY
203DPSOWI

spddpsowWIW

uoQ °q (1) PHIY IWBPYD

Aspaqqow
(P2gsQ) (s1susurddipyd 5 =) esusujyo wnipuspois))

uosulqoy g Bury (1) poiopo puspjowoly)
"MS (1) PIOGIDG SLOYD

ds|w (1) eIy (Piqioydng -=) 8aAsepwoy)
] snjouIyde SnIYdUs)

1 bpoyad pidoia)

- stuuoyijy PYiAssoD

1 wnqooo2yPY WnuusdsopinD)

9||opuR) 8 (ZHOMS) PSSOI DIJDADUDD
Jus (1) bseguAdod pysuossnoig

IYopH (‘uM]) bupduponbqgns bupiyooig

(1) supydes pupIyOLIg

jdoig (ssiod) poynw pbupIYdLIg

"N (wo7) (;eumouq g =) wnjopiwpihd wnyosig
osopd suspig

"0d (1) egje susplg

" bupdIXEW BUOWSBIYy

Houy g YooH sndojdsy uouobyuy

" (st1o04B 'y =) SipHIA SnyuDIDWYY

- snsouids snyjupiowyy

ugy snydnusyur snyupiowyy

H|NYS ' W0y Xo ugy () SijIsses biayupuIs)y
] seprozAuod wnyoieby

] buLILIBWD BALBY

7 biedsp sayupiAyoy

‘[ X “P|IIM (1) P24OJ1U P12

"PIIM (17) bubisauib) D120y

pepayp sdosn [pdpuny

awpu uowwod ysijbug

Ajwng

awpu dyyuBPg

DIYIODJ UISISBM PUD WIBYINOS 8y} Ul 8injjnd1BD Jo spaem Joloyy

L1 ®qplL

D.F. Waterhouse

54



seop|d Jsiow ‘eou

SpuUPjaMm ‘sump| ‘oundiobins
ooy ‘ojojod joams

apisprol ‘sdoi pley

spaip pagunisip ‘sdoid pjay

SUMD| ‘sdos PIeY wm_o_c,_mmg
sdou say ‘sdon pjay ‘se|qpieben
SDaID Jsiow ‘eou

SADMIBIDM ‘SIBAL ‘S0

soalo _OOQ‘_D_m_—U \m__Om Jam ‘eoul
mw_o_m_o_oo._ \w._D._mUO_

seop|d sjspm ‘@injspd

sepisppol ‘sdoid pjay ‘@inysod
SOPISPLOI ‘SUMD|

seop|d paqunysip

oipy} ‘sump| ‘sdosd pjaly ‘suspipb

sdoun pjay ‘se|qoieben

pupj ajspM ‘sapispooi ‘ainjsod
pub| 8ispm ‘suoypjup|d

sa1oys Apups ‘spiyj 15810}
seal} jiny ‘sa|qojeben

sdoi pjay ‘sa|qpieban

mwﬁ_m—u—oo‘_

sijAisuquuy Jessa) ‘sijAisuquuly a1-ssolb

abinds psjuiod
sspiBano| ‘sisoibnie Aisyipsy

J9MOJ} |95SD} pal ‘DljiWS

sspiBaso0b ‘sspibaiim ‘sspib joojsmoid

paem 0200qo} 400} sjupydsje

YupAY Jajom

sspiBisjom ‘sspib pioAuing

ss016 pipAuing ssejump ‘eou a|Bunl
sspiBqpId Ayoy

sspuB anos

ssoub 1aBuly Ajjoom

sspiBiswiwins uowwod ‘sspibgpid |pa1doy ‘sspibiabuy
1anop ysiundg

sspiBalim yopaq ‘sspib joopmoi
abpasinu a|dind ‘ebpassinu ‘sspibinu
ssp1B ppnuaq ‘4onod

paamio}
pup|ojo1 padiys ‘podsjybs yjoows

pIpIod
pulBWIWOD Jamojhop Buippaids
mal Buuspuom Aiby 4emojhop

pinob payni-jeppds ‘pinob An

apsonIadAiy
apadnIadAy
anedniadAiy
apaopiqioydng
909200
9030PIBISY
2030PIBJSY
203000
20adPIBISY
spsonIadAy
apadbLBPaIUOY
908000
209500¢
203000
90200y
203000
909200y
EleEbleleToN
203500
apadnIadAy
909200y
30200IYA]
SleEnlele o)
EleEbleleToN
2030PIBISY
apadpuIBnIOg
8D3JOUIBWIWO)
8D8JDUIBIWO)

momuﬁh_ﬁLDuDU

[YPA (1) pEoLYIW SIAIsuquuly

|YPA (1) BWojoydip sifisuquuiy

ug vy (s1susjjoo o =) bsowAd syhjsuquuiy

7 (oojnoiusb g =) ojAydoisiey biquoydng

JNYRS °9 “Wieoy X8 ‘Anbeg d (1) ojjeus) sysosBoig

"0d () PYjojiyouos bW

"dig-yds (MS) sijoiepni pisyjupiayins|g
Jaupepg) () PaIPUI BUISNS|T

yuny poqoos 3 =) sijjow sndojupyds)g
'Sy (1) Projnuek supyoos)g

SWw|oS (‘HPW) sadisso.o biwoyyoig
"Anag d () \\\cm.mab oojyoouly>qy

}ur (1) Puojoa pojydouIYdF

yioy piebyes bupybiq

upunjg xe za (1) supjnsul buppbIq
[epnais (suequindap ‘q =) byjupue bupjbIqg
19|90y (Ziay) s> ouobiqg

"D WnupsUl wnipowsa(

"PIIM () winydABep wniuspojhopg
snpunjoi sniadf)

s19 ()uophop uopous>

PV (‘bonr) sisususboyupd baydn)
"] PSNY81 PLPJOJOLD)

uoyy bpyjjod pupjojol)

(2100W °S) Yiueg sepropidaud wnpoydedosspi)
YPIoWDT bjOPIoOGNS LIPIOD)

'} "wng psnyip bulBWILIOD)

- sisusjoybusq bulBWWIO)

1BIoA (1) sipupiB p1u20)

papeyp sdon [pdpuuyg

awpu uowwod ysi|bug

Ajwny

awpu dyyusdg

DYDY UIBISBM PUD LIBYINOS BY4 Ul 81nyndUBD Jo speem Jolpyy (psuod) | | 8jqpy

55

The Major Invertebrate Pests and Weeds of Agriculture and Plantation Forestry in the Southern and Western Pacific



sepisppol ‘suspinb
sump| ‘sa|qpjeben
seop|d pacunysip ‘@injspd

SJNUOD0D
uoyojebaa mo| ‘sdoid pjey

sumoj ‘sdoid pjey
S{uDcpeAU ‘ainjsod
suoypjup|d ‘spup| Buimoib ‘suspiob

seau4 yiny ‘suoypjupid ‘suspioh
Aysaioy ‘ainjsod ‘suoypjupd ‘suspiob

sdoio pjey ‘sa|qpieban

Spuppem ‘oin} ‘se|qpijeben
SpUp| 8isPM ‘s3pispooi ‘ainjsnd
spup| ajspm ‘suspinb ‘ainysod
pupj |einynduBw ‘ainjsod

suoypjup|d ‘sumpj ‘ainjspd

sdosn ()

sBuy|psss §nuod0d ‘ojpjod jeams

sspib pauinb

[0S poom mojjeh

|'soq Pl

Inad wos|oq ‘panob Japiq

jupid eAyisues
juo|d ayisuss juoib
jup|d aayisuss Buidean

poem ajnuiw-D-s|IW

ypguednd peaps|-pooiq

upaq Assoyd ‘vadmod

Mmoj||im asoiwnd
PUBNINS| ‘PULDWD} P|IM
pUDUD)

sbpas pnaou

inu o1sAyd paaps|-uoyod

219200
8D82PPIPXO
S9092PIWOT
8padDy||PADQ
8080DUBPBIUO
8080DYIqINdND)
219200
9032PSOWIN
ETeERNCMIVY]
210920SOWIN
aD8d0IB)SY
8030DJPWOYSD[SWY
8DBJD|NAINAUOD
LRIV

¢U¢UU& o |

sp2o0IBPUQO
20920SOWI
CIERTJIETTEYN
spsoniadAy
apsoniadAiy
apadpiadAy
spadpiqioydny
203000

QUQUC_ D>_O>C oD

“boor wnwixow wnoiuoy

"] DIOINDILIOD SIOXOD

 wnwissyib wnwinO

[s84d (}4e15104) Djrunsiy sidsjoydaN
‘qno7-sw|os A._v DJoJSOY DLIOYOOUOWY

"] PHUBIDYD PIIPIOWOW

“WNYIS " X8 “GUDAA ({[I907) SAJNPHOY SNYUDISIY
7 o2ipnd psowpy

"1 v1Bid psowy

D||0D X8 "HPW DSIAUI DSOWIY

Yiuny| DYUIDIL DIUDYIA

D SUSISEAIDI DILOIIYY

“uBW () proyed pjweLsyy

ap|g ‘LS (APD) brususnbuinb pansjojey
"N (1) seprosypo) wnyudonpyy

USADY A._ou_oa
(psooyniyns paDISSA =) SIAIDACIO PIBIMPNT

M 8p (wioT) bjoydecodns| buspINS]

"] LIOWID PULJUDT

yiuny| xa “p|[IA BJAYydAiod obuhy

[e1z|pQ >g uosulydinH x@ Apun( (‘1s104) sijiowau pbuljAy
‘qHOY pIfojIraIq pBUllAY

" byjoyidAssob pydoyor

‘dds wnwsoyps)

HNYPS *p "WS0Y bLULIOOW DIOWOd)

pup| aispMm ‘sepisprol ‘sdoid pjay obipul CIeEpTele N “[I'W Psooyniyns piaydobipuy
sdou pjey ‘se|qojeban ssoib App|q 29200 IMYQ (J581d) (02upuljfo | =) bpsjuod ppiaduwy
sainyspd snydAy quiod 21092DIWDT 1od (1) oyoutpad sydA
awAy Jejom 2p82n4uPY20IPAH ajhoy (4 1) paoypI1EA ojupPAH
{NU020d apIgNY -] psoads bpioyens)
pepeyp sdosn pdipuny awpu uowwod ysi|bug Ajwinyg awpu dyyusg

DYDY UIBISBM PUD LIBYINOS BY4 Ul 21n|ndUBD Jo spesm Jolpyy (pjuod) | | 8oy

D.F. Waterhouse

56



suoypjupd ‘ainjspd

JNU020D BunoA
ainysod

sepisppol ‘seinisod ‘sdoid pjay
SOpISPOOI ‘SDBID BjSOM

snuopund 4nuod0d

sepispooi ‘sdoid sa1
aup2pBns ‘sepisppol ‘sdoid ‘suspiob
soop|d ajsoMm ‘sapispol ‘sa|qpiaban

pupj ajspm ‘Aysaio} ‘einysod

sumb) ‘suoyojuoid
snuppupd 4nuod0d
so|qpieban

SDaID BUI|DS MO|
shomisyom BuibBop
sepisppol ‘ainjsod
sepisprol ‘sdoid pjay
sepispool

seunysod ‘sdoi pjay

uoypjeban moj ‘ainsod

Umu_m uowwod \me; EOO‘_O_

_me\f _OCCO_*

ppis ppayAuids

puUUSS 83401
Auaq sowiysuypd
D|OBADDS

PIUIA|OS

ss01B Yoy
upaq Jojsod 4un|d |10 Jojsd

pAPNB
400} s juoydaye as|o}

aupjsind ‘psambid
aupqoay} upipu| ‘oaydnd ubipu|
aony9| Jojom

Ausqesoob adod pjim

ssoub juoyds|e

sspib uoissiw ‘winjesiuuad Aisyyasy

ynyuoissod Bupjuys

BDBODAPYY
SDBODAPW
SDBDOAPW
SDBODAPY

CleETole oN]
CleEpleleToN
8D30DIPILIDUY
8D3JDIUBPOOY)
SDBIDIUAPG
808dDYUDIY
90200y
apaopiqioydng

ETERIJIATY]

20300IBJSY
8DBDUSCISA
808200D|NHO
203a00IBJSY
2Dad0IY
808dPUD|0G
apadpigioydng
909200y
203000
8D3DIO}ISS

SD3OPIOYISSOY

" pijojIquIoY PPIS
‘djop xojjof DPIS

" bJjo}ipiod BPIS

"} upwUNg PO BPIS

Ul () bioj (bIss) =) buueg

Ul () sijoruspI20 (bIssk) =) buuss
IPPRY SnijopiyuIqeia; SnuUYOS

IYPA (PP} '§ =) DBOLSS DJOSADIS

"YW " PS8joW DILIAIDS

4a1104 bypysoud pijeny

co,&c_u ‘M (14n07) sisusuIydUIY20D DIj80qHOY
1 SIUNWIWOD SNUIDLY

7 pARloNG Winipisq

194Pg 4D

(19ny xe 'ssnr) snypaids sndojupydsjspnesy
1 Y (OljoppLBS Y =) DIjOJISNIGO DUWBI]

"] P82DI8|0 PIL|NHOY

'$587 (1) P2IpUI PBYIN|

] s810HHS DYSIH

7 oyojnBup siosAyy

“uuoY | @ YoowiNYdS SNIDWO SNYUD|AY
‘wnya§ wneindind wnyesiuuay

sej|nyas () uoryoapysAjod wnyesiuusy

7] SIuLOIjoW DIOISSO

] DPHOO; LIOYISSO

U2n02 Iajomy|os 208200y "MG wnyouiBoa wnjodsoy
seop|d sysom ‘ainysod ‘oiny sspub JoAu |[@ssny el olol 1 wnyojnojuod wnjpdsoy
wn|odsod 208200 joa104 winyopyjip wnjpdsod
s90p|d paqunisIp ‘sepISPPOI ‘SUMD wn|odsod unos Elehlelof| sniBiag wnyobnluos wnjodsoy
wnjuayuod 208200( - snsoydossisAy wnjusyuod
papeyp sdon [pdpuuyg awpu uowwod ysi|bug Ajwny awpu dyyusdg

DYDY UIBISBM PUD LIBYINOS BY4 Ul 81nyndUBD Jo speam Jolpyy (psuod) | | 8jqoy

57

The Major Invertebrate Pests and Weeds of Agriculture and Plantation Forestry in the Southern and Western Pacific



ainysod ‘se|qpjebaa
se|qpieben

salo Apuns

snupbpupd pup jnuod0d BunoA
pupupq ‘ojpjod jeams
sepIsproi ‘@injsod

sopisprod ‘suoypjup|d ‘@injspd

mwﬁ_mTUO‘_ ~m®_0_0._®@®>

wDCU_OCUQ INU0d0d

sumpj ‘suoyojun|d

seplsppol ‘spaio paios)o Amau ‘ainjsod

ainysod

sepisppol ‘sainysod

ung biooBoou

oijopam

XSIA oDaq

upaq aunp

paam ol ‘DIUOUISA
4ng puain ‘ung snasiqly
ysnq ung ‘ung asauly)
SUOHNQ J00 ‘XOPLY

adoujoljey sy
ssnib Lmvo._m
Jepe mojjeh

posm ®_UOC \U__m\_—UC\»m
—U¢®>>®v_UCw ®D_ﬁ|v_h0_o \__U_ S Aol ¢D_£

_Owwng_UCw updiowor

_Omwng_UCm

82y dijnj updLpy

2080DIBISY
20adDIBISY
8DBODUSCSA
808200
2082DIBISY
SDBODAPYY
8080I|1|
20adDIBISY
apsop|AydobAz
apaopuIbpiog
208200
apadpluoubig
2080DIBISY
BDBDD|NA|OAUCD
8DBODUSCSA
8DBJDUSCHSA
8BODUSGISA
epsoppueidAjey|
spaoppusidAjpy|

apadpluoubig

J||op suabund winiyupy

DY2MIH (1) oHoqOojL) DIjPaAA

7] PIojLl XBIA

"W (} uouung) buLpW PUBIA

'$59] () PBUBUID DIUOUIBA

] pqo| PUBIN

“boor bapioquioys pysjwnyy

7 susqunooid xopu|

-1 Sepro4sIo snnqu|

71 PjuSBID (DIPIWYDSIBSSBYN =) PIIOJELINO]
azjuny| () sijoALponb ppeway|

Yiuny| xo ssnf () subys owods)

‘upeD9) () BIOJjIPOU DjjRIPUAS

Jal||oH "H (42s8Q) LljopH PIPIOIOYOHS
SWIS (‘gs!|oS) PIosoHN PlediDAYIDIS

[YPA (1) sisusoipwp] pjedinifyoois
18NpYAS (Ya1y) s1susuuaiod bedioifyonis
WNHOH (7) Snpun soupydsysosepyds
WINH|OH (7 15104) snsiaul soupydeysoiepyds

"Anbag ‘4 bjojnupdwipd Pepoypds

SopIsSpPO. ‘SDaID PagUNISIP ssoib uopng 208200 jdoig (18diy) esusuppns wnybiog
SOpISPLOI ‘SDBI0 PacUNIsIP ssoiB uosuyor 28200 'siad (1) esuadsyoy wnybiog
jdois (AseQ)
so|qpieban wnybios pjim 2080200 (wnuopyoeA g =) wnadpulpunio wnybiog
sdoi pjey ‘se|qpieban BJisIUt mOS 20adDIBISY “15N82018)0 SNYOUOS
sepisppol ‘sainisod ‘suoyojuo|d By s,1aep ‘winupjos Appud 8D3dDUD|OS "MS WNAIO} WNUDJOS
8814 02000} P|IM 8p8PUD|OG doog wnuoyunow wnuojos
se|qpieban apoysiyBiu Asso|6 ‘eppysiybiu Xap|q 8082DUD|0S B|IW (wnibiu ¢ =) wnupduBWD WNUD|OS
pepeyp sdosn pdipuny awpu uowwod ysi|bug Ajwinyg awpu dyyusg

DYDY UIBISBM PUD WIBYINOS BY4 Ul 21n|ndUBD Jo spesm Jolbyy (pjuod) | | 8jqpy

D.F. Waterhouse

58



08 | 9 | ld|d| ferjdld |+ fe ]|l ||l d s d @0e2004

*

ot| v | |

9¢

+ +++

.

++

++

d +++

++

J T N ' T S N N '
€2 | £ | ld | bdl o dd e e we | )L ]| d | d |+ || eoonyuoouy

8b8ddDIBISY

apasdpUOBA|o4

®U®UU_+—CU._UE<

-t ooe | e e L d ||| eowonby)
et| T | 4| L | @ b ] ] e ||| || cooosouyy

l9pIQ |+ }0

“ON

*

jo

N

M | UPA | AN UOL | 4OL | 19§ | PSM | PSV | ONd | NN | PON | HOW | 4D | PNO | WSH | did |

1

190

Ajwny

8501 bijpAbULD

pipduponbqns bubiyIDIg

D2yNW DUDIYODIG

osojid suapig ! bgjo susplg

sndojdsj uouobyuyy

snsourds snyupipwyy

w.ﬁmwmm gm{xtosmu\ﬁx

puUPILBWD SALBY

D2HOJIU DIPOIY

aWDN

DYDY LIBISEM PUD WIBYINOS By} Ul 81Ny ndUBD Jo speam Jolpw sy} jo eduppodwi pup uoynquisip 8yl g1 9Pl

59

The Major Invertebrate Pests and Weeds of Agriculture and Plantation Forestry in the Southern and Western Pacific



uojAppop uopouk)

0snjel PUDJOJOID

sapiopide wnjpydesossoi)

I'...H.HHEHH...H.H-E T T
* *

ap80DYICUNIND sipupib pIUPI0)

(wnuiddipyd 5 =)

lord Sl I S + + |+ d + | +++ | ++ a08dDUBGISA a5UBUIYD WNIPUSPOID)D

elelerele] wtO\Q.U

0ol 9C ¢ +++ + ++ |+ + d ++ ++ + + ++ d ++ | 4+ +++ + ++ 903000 SNIpUIYdS snIYous)

€€ €l € d + [+t d | d d d d + d [+ e+t ++ | d d 80350INDT siuIofljy PYiAssOD
19PIQ |+ 4O 'ON | * O "ON | "M | UPA | AN | UOL |3O] | [0S | PSM | PSY [ ONd [ NN [ PDN [ HOW |41 [ onO | WS4 | did | I [ 10D Ajuog SWbN

DYDY LIBISEM PUD WIBYNOS By Ul 81Ny ndLBD Jo speam Jolbw sy jo eduppoduwl pup uoynquisip 8y (PAUod) g o|qpL

D.F. Waterhouse

60



TTY S N P P A P S O A B P I P P = T

I S 7 O O B P O Y e

geqoos 3 =)
¥E el z + ++ F+4 + d + d 44 |+ + 90320IBYSY sijjow sndojuoyds|3

9¢ Al ¥ + 44| d +44 + d d d d | +++ | d ap8dDUBPBIUOY sadssoid pjuioyydlg

wci 20 NNE-T IR N N N T N I I N S N = 2 P ) ouojo> bappou3

*

w720 EN N N S T N N 5 T O 0 S (N .
oL L8 ECI N S T A T N ' A0 O S 'S I

sHoIjI> PUD}BI

wnydABao wniuspopfooqg

19PIO |+ O "ON [ * 4O 'ON | 'S'M | UOA | AnL [UO] |3O] | [0S | DSM | PSY | ONd |NIN | PON | HOW | 4 [ PnO | WS | did | I | 10D Apwing SWbN

DYDY UIBISBM PUD LIBYINOS Y} Ul 81njnduBD Jo spaam Jolpw sy} jo eduppodw pup uoynquisip 8y (PAUod) gL 3|9l

61

The Major Invertebrate Pests and Weeds of Agriculture and Plantation Forestry in the Southern and Western Pacific



oz 8l z f+ | 4+ | d | ++ d ++ 4+ + + d d d + s+ | d | ++ 203DOSOWI pjoydesodns| pUBLINGT

=¢y Ll [4 ++ +++ d |t spadnI1adAy ojfydAjod pbulhy

L || L Lalalal e Lo e lal o | | Lal el o] somomsiol  omagosupy

..---nnn.-..-..-ﬂ- momuco& .QQm EDEQU{UW\
*

se | et | | fwr | el e e fer || ]|+ | e | d | +s | ooopgoyl  osoymyns oijobipy

=8¢ zl L + d +++ | d + | 4+ d 4| 2Dp2OLIWDT] pyouded sydAL

Gg G z + d d d d d d | +++ d + spadpIadiy psoads bpipyens)

pwojoydIp sifsuquuly

19PIQO | + O "ON | * 4O 'ON | ''M | UPA | AN [UO] |3O] | [0S | PSM | PSY |ONd |MIN[PDN | HOW | 4} (0N | WS | did | I | 10D Ajpwog SWBN

DYDY LIBISEM PUD WIBYNOS By Ul 81Ny ndLBD Jo speam Jolbw sy jo eduppoduwl pup uoynquisip 8y (PAUod) g o|qpL

D.F. Waterhouse

62



8l 0¢ l d + +++ + ++ ++ + ++ + ++ ++ + ++ SlelnleleX] wnwixow wnajuog

=/G 6 l + d d d +4++ d +++ | d ++ 2D32DIWDT wnwissyosB wnwinO

DJDISOL PLOYIOUOYY

SNINPLOJY SNYUDISINY

oubid psowiyy

q 6¢ 0l +++ | ++ d ++ +++ | +++ | +++ [ +++ + +++ d +++ | +++ B8O IBISY pyjupDIW PIULYINY

=6C 7l z d 4+ d + ++ + d d d +4++ | +++ + d SD3OD|NA|OAUOD Uan\mQ blwalis

saproihyiol wnyudonoyy

19PIO |+ O "ON [ * 4O 'ON | 'S'M | UOA | AnL [UO] |3O] | [0S | DSM | PSY | ONd |NIN | PON | HOW | 4 [ PnO | WS | did | I | 10D Apwing SWbN

DYDY UIBISBM PUD LIBYINOS Y} Ul 81njnduBD Jo spaam Jolpw sy} jo eduppodw pup uoynquisip 8y (PAUod) gL 3|9l

63

The Major Invertebrate Pests and Weeds of Agriculture and Plantation Forestry in the Southern and Western Pacific



89 / z + 4+ +++ 8089200 SISUBUIYOUIYD0D DIf[20qHOY
61 61 l d ++ d ++ d ++ + d d +++ d d d d +4++ |+ |+ oumuut><< pAblonb wnipisd

(oljoppLBS f =)
=6¢l 4 L ++ 808ODUSCUBA DijojISNIqo PUWSI]

T S P P P I O

o | s || lal Lol lal e lelal Lol | Lal leole| | oo  oomwnoy
FL L e e
*

ol v | Lol b bl Lal Ll L L L el || somowemsl ooy
e P 0 O S I I ™
s | o | | la| Lel lel o lalelal el | Lal Lelale]| somon

winyoojip wnpodsoy

19PIQO | + O "ON | * 4O 'ON | ''M | UPA | AN [UO] |3O] | [0S | PSM | PSY |ONd |MIN[PDN | HOW | 4} (0N | WS | did | I | 10D Ajpwog SWBN

DYDY LIBISEM PUD WIBYNOS By Ul 81Ny ndLBD Jo speam Jolbw sy jo eduppoduwl pup uoynquisip 8y (PAUod) g o|qpL

D.F. Waterhouse

64



7 HlHH-H-.-.EH-H.EE- o mmCQQw\U{ ED&QLOW
* * *

oo | 8 | L Lol Lal | Lo | el el Lelel Lelole]| oovmmed  oogpmpms

el o | L L | el el Ll | Lol Ll | Lelelal commops  umommouumes
S it T 1 1 e e I s
* * *

S N T I P O P O O

- !.-ﬂ-ﬂ--.-H--HH- OUQUUC_Q_meUU B AU.GmG.U Hv -
* *

ol o | | | | L L | Lo lal | lelal Lol lalal | covopomd  oommemmus

=Ll S d + d d | ++ BDBIDIUIAPS Ds8|OW DIUIAIDS

19PIO |+ O "ON [ * 4O 'ON | 'S'M | UOA | AnL [UO] |3O] | [0S | DSM | PSY | ONd |NIN | PON | HOW | 4 [ PnO | WS | did | I | 10D Apwing SWbN

DYDY UIBISBM PUD LIBYINOS Y} Ul 81njnduBD Jo spaam Jolpw sy} jo eduppodw pup uoynquisip 8y (PAUod) gL 3|9l

65

The Major Invertebrate Pests and Weeds of Agriculture and Plantation Forestry in the Southern and Western Pacific



*

o e

IS S O 5 e
I P R N = N T O R N O T O R T O 5

d d d +++| d d d d apadpUIBRIOg

BJoqO|L} DI[SPSAA

puupbw pUbIA

pjoqo| buain)

suaquwinooid xopu|

pajusbio (oiprwyosiessapy =)
olyoauIno|

=901

++

d ++ +++ | d d apadpluoubig

IR T N N T A

e

BE3 N T s s s

d d d d | +++ spadpluoubig

subjs bwooss |

DIjOJlIf DIPILIOPHS

snyun soupydsysoiepyds

pypjnuodwivd Papoypds

19pI0

+ 40 "oN

*Jo 'oN

UBA

Anj

uoj

!

1°S

PSM | PSY [ ONd | NIN | PON [ HPW | 4 | PN (WS | did | I [0D Ajiwny

TN

DYDY LIBISEM PUD WIBYNOS By Ul 81Ny ndLBD Jo speam Jolbw sy jo eduppoduwl pup uoynquisip 8y (PAUod) g o|qpL

D.F. Waterhouse

66



Table 13

In this table the 56 most important (those
scoring 10 or more +s) of the 141 major weeds
of agriculture (Table 12) are arranged in five
groups according to their combined score of
+s. It contains those weeds that, if exotic to the
Pacific, as most if not all are, should be
considered first for appropriateness as targets
for classical biological control on a regional
basis. Of course, there could well be
justification, for a more limited number of
nations, for attention to be paid to other weeds
which score +++ for at least one nation or ++
for at least two nations, particularly if
biological control had already been successful
elsewhere. This second group of weeds can be
readily identified from entries in Table 12.The
total +s can be taken only as a broad indication
of the importance attached to the pest in the
Pacific. However, differences of 5 or more can
be assumed to be indicative of real

differences.Grasses (with the exception of
number 7, Eleusine indica, which is known to
have a number of potentially useful enemies)
are given a ‘-’ rating for attractiveness as
targets. This is because they have not been
studied for specific natural enemies, and a
major and costly investigation (more than 5
years) would be required.Where there is little
or no information about possibly specific
natural enemies of a pest it is given a *-~’
attractiveness rating on the basis that a major
and costly investigation would be required.
Unless there is a special reason to choose one
of these targets, there are other far more
promising (and less costly) targets to consider.
In any case, the attractiveness ratings are very
subjective and may be modified when
additional information becomes available from
dossiers or from studies elsewhere on the pest.
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Table 13 Aggregated ratings of the major weeds of agriculture in the southem and western Pacific.

Order | Number Pest and + scores Timesintop | Dossier Any Attractiveness
of +s 10 available? | biological | as a target
control
successes?

30 and over

1 44 Cyperus rotundus 13 + - -

|32 [|Mimosapudica | 6 |+ | - |

29 |Sedyopohounclo | 5 |+ | - |
% |dewplsoend | 5 | o+ |- |
% |Comhwsechnons | 3 | - | - | -

20 fsmown |4 |- |- |
20 fsoghombakeerse | 3 | - | - | -

I o L e R
8 |lwenolewocphdo | 2| |- |-
16 |wwgodoabis | 2 | - |-
16 |gerameonzoies | 1|+ |- |
5 [Grodendeeyer | 0 | - | - | -

15

20

22 =

24

26 =

26 = Paspalum paniculatum 0 - - -

68
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Table 13 (contd) Aggregated ratings of the major weeds of agriculture in the southem and westem Pacific.

Order | Number Pest and + scores Timesintop | Dossier Any Atiractiveness
of +s 10 available? | biological | as a target
control
successes?
10-14

29 = 14 Merremia peltata 2 + - ?
T I Y N I R R
| 13 |coopeliorms | 3 | - | - |
55 | 13 |ndgophewsdmcos | 0 | - | |
| 12 |Sochpejomaionss | 2 | - | |
o Gosouopholm aopidoides | 1|~ | |
o | 12 |Usobbow | o | - | |
2= | 1 lilgopobphle | 2 |+ | - |
e | 1 lilegobredla | o | - | |
g- | 10 |ogwiowigen | 1 | - | |
a- | 10 |mooconka | 1 | - | - | -
5i- | 10 |codlrapalie | 0 | - | |
S- | 10 |rowhowbeids | o | o+ | - |
S | 10 [swoowdeols | o0 | - | |
(56)

The Major Invertebrate Pests and Weeds of Agriculture and Plantation Forestry in the Southern and Western Pacific
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Table 14

Table 14 shows for weeds what Table 4 did for
invertebrates in relation to the top 10 entries.
Since no information was available on the
relative rating for the five weeds nominated by
Tokelau (shown by an asterisk), each was

allocated the median value of 5. The ranking
order is only given for species that attain an
aggregated value of 10 or more. These are
arranged in descending order of importance in
Table 15.
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Table 15

This table was constructed by assigning the
following values to the top 10 entries in Table
14 and then adding the scores for each weed.

Country order of importance Score
1 10
2 9
3 8
4 7
5 6
6 5
7 4
8 3
9 2

10 1

Note that these scores are different from the
ratings of +s in Tables 12 and 13.

Since this table is concerned with what are
evaluated as being the top-10 weeds of each
country, its rankings might be considered
more sharply focused than those in Table 13. It
is notable, however, that the seven highest-
ranking weeds (first column) are the same as
those in Table 13 (last column), although the
order is slightly different. Then follows a group
of weeds (Solanum torvum, Clerodendrum
chinense, Eichhornia crassipes and Cassytha
filiformis) whose standing is much higher by
this method. This arises because of the very
high priority given to them by several
countries. Perhaps this is an indication that the
ceiling of +++ adopted for Table 12 is too
restrictive. Further consideration of the most
appropriate way to rank the weeds is given in
Table 16.
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Table 15. Ranking of the 29 top 10 weeds of agriculture, scoring 10 or more.

Order in Species Score Entries in
top 10 top 10

Order in aggregated +s
(Table 13)

1 Cyperus rotundus 98 13

ikriomiconte | 49| 10
inosapudeca | 40 | 6
Bdensabe | 2 | 6
Cosphoiioms | 18 | 3
pomosamoranhe | 11| 2
scowoloseicea | 1|2
ingapobphle | 10 | 2

10

1

Premna serratifolia

1

42
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Table 16

This table shows the results of considering the
top five weeds designated by each country, so
as to determine whether this was a means of
focusing attention even more sharply on the
most important species. For this purpose, the
53 weeds listed by one or more country in their
top-5 (Table 14) had the following values
assigned.

Country order of importance Score
1 5
2 4
3 3
4 2
5 1

It can be seen in Table 16 that the first 10 or so
weeds are the same as those occupying this

position in Table 15, although their relative
positions are somewhat changed. Bearing in
mind that (a) most countries do not have weed
experts, (b) the evaluations of relative
importance are subjective [being the opinions
of the most relevant agricultural authorities in
each country (who do not always agree)] and
(c) each of the three methods of establishing
priority order showed much the same species
in the most important 20 or so, it was
concluded that there was little merit in
attempting to achieve greater precision. Other
factors, including the attractiveness of a
species as a target for biological control (Table
13), together with the criteria listed in the
introduction, should thus be taken into account
when finally selecting one or more species for
action.
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Table 16. Ranking of the 53 top 5 weeds of agriculture in the southern and western Pacific.

Order in Species Score Entries in top 5
top 5

Order in top 10
(Table 15)

1 Cyperus rotundus 33 8

;
= R R
Meonocabescers |5 | 1|
pgeroumeonzoces | 4| 1|
Cordospemum oliacotun | 4| 1|
Conmlnoborghaonss | 4| 1|

38 = Sorghum verticilliflorum 2 1

1

23=

80
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Table 16. (contd) Ranking of the 53 top 5 weeds of agriculture in the southern and western Pacific.

Order in Species Entries in top 5 Order in top 10
top 5 (Table 15)

Tecoma stans
Chamaesyce hirta
Eleusine indica
Paspalum conjugatum

Stachytampheta urticifolia
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Table 17. The major weeds of plantation forests in the southern and western Pacific.

Scientific name Family English common name
Antigonon leptopus Hook. and Arnott Polygonaceae mountain rose, Mexican creeper
Brousonettia papyrifera (L) Vent. Urticaceae paper mulberry
Cardiospermum grandiflorum Sw. Sapindaceae balloon vine
Cassytha filiformis L. Lauraceae dodder

Coccinea grandis (L) Voigt

Cordia alliodora (Ruiz & Pavon) Cham.

Cuscuta campestris Yuncker

Entada phaseoloides (L) Merr.
Leucaena leucocephala (Lam.) de Wit
Merremia peltata (L) Merr

Miconia calvescens DC

Mikania micrantha Kunth

Mimosa invisa Mart. ex Colla
Passiflora rubra L.

Solanum repandum JR. & G. Forster

Spathodea campanulata Beauvois

Cucurbitaceae
Boraginaceae
Cuscutaceae
Mimosaceae
Mimosaceae
Convolvulaceae
Melastomataceae
Asteraceae
Mimosaceae
Passifloracece
Solanaceae

Bignoniaceae

ivy gourd, scarlet-fruited gourd

golden dodder
matchbox bean, entada
wild tamarind, leucaena

merremia
mile-a-minute
creeping sensitive plant

red passionfruit

African tulip tree
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Table 18

Surprisingly few weeds have so far been
reported to be of major importance to forest
plantations in the Pacific and, of these,
Mikania micrantha and Merremia peltata stand
out clearly as of particular concern. Both, and
especially Mikania micrantha, have emerged
also as being of considerable importance to
agriculture (Table 13). Dossiers are available
on prospects for their biological control
(Waterhouse 1993a or 1993b, Waterhouse
and Norris 1987).

Three of the species listed in the table are
considered to be pests in some Pacific
countries, but valuable in others. Thus, in the

Solomon Islands, the paper mulberry
Broussenetia papyrifera is a rapidly invasive
species forming dense thickets along
roadsides and in recently cleared areas,
whereas in Tonga its bark is highly prized and
in limited supply for making tapa cloth. The
fuel and forage tree Leucaena leucocephala is
held in high regard in New Caledonia, but
considered a nuisance in some other countries.
Cordia alliodora, a fast-growing exotic tree, is
regarded in the Solomon Islands and Fiji as
having potential as a plantation species, but
differently in American Samoa and some other
countries.
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Table 19  The presumed origins of the major southem and western Pacific weeds scoring 10+ or more.

(In general the views of Whistler (1995) are adopted.)

Species Family Origin
Ageratum conyzoides Asteracece tropical America
Amaranthus viridis Amaranthaceae old world tropics
Bidens alba Asteraceae tropical America
Bidens pilosa Asteraceae tropical America
Brachiaria mutica Poaceae Africa (tropical Africa?)
Cenchrus echinatus Poaceae tropical and subtropical America (Brazil?)

Chamaesyce hirta
Clerodendrum chinense
Clidemia hirta
Commelina diffusa
Crassocephalum crepidoides
Crotolaria pallida
Cynodon dactylon
Cyperus rotundus
Digitaria setigera
Echinochloa colona
Eichhomia crassipes
Elephantopus mollis
Eleusine indica

Emilia sonchifolia
Euphorbia heterophylla
Hyptis pectinata
Imperata conferta
Indigofera suffruticosa
Kyllinga brevifolia
Kyllinga polyphylla
Lantana camara
Leucaena leucocephala
Ludwigia octovalvis
Merremia peltata

Mikania micrantha

Euphorbiaceae
Verbenaceae
Melastomataceae
Commelinaceae
Asteraceae
Fabaceae
Poaceae
Cyperaceae
Poaceae
Poaceae
Pontederiaceae
Asteraceae
Poaceae
Asteraceae
Euphorbiaceae
Lamiaceae
Poaceae
Fabaceae
Cyperaceae
Cyperaceae
Verbenacee
Fabaceae
Onagracece
Convolvulaceae

Asteraceae

tropical America
southemn China
tropical America
tropical Asia

tropical Africa
tropical Africa

Alfrica

India

southern Asia

old world tropics
South America
tropical America
India

Alftica

tropical America
tropical America
tropical Asia

tropical America

old world tropics (Africa?)
tropical Africa
tropical America (Brazil?)
South America
tropical America
Malaysia=Indonesia

tropical America

(contd over)
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Table 19 (contd) The presumed origins of the major southern and western Pacific weeds scoring 10+ or more.
(In general the views of Whistler (1995) are adopted.)

Species Family Origin
Mimosa pudica Mimosaceae tropical America
Panicum maximum Poaceae Africa
Paspalum paniculatum Poaceae tropical America
Pennisetum purpureum Poaceae old world tropics (Africa?)

Portulaca oleracea Portulacaceae central America

Ricinus communis

Euphorbiaceae Alfrica

Senna tora Fabaceae

Indo-Malaysia
Sida rhombifolia Malvacece tropical America
Solanum torvum Solanaceae Caribbean
Stachytarpeta jamaicensis Verbenaceae Caribbean
Syndrella nodifolia Asteraceae tropical America

Vemonia cinerea Asteraceae tropical America
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Tables 21 and 22

1.

The names included here are from the lists
submitted by country experts and are those
where alternatives are, or have recently been
in use in the region. Many other names, where
there is no current confusion, appear in Table
1.

The preferred name (x) is indicated by ‘see x’
or by ‘x use for y’, the name (y) being non-
preferred.

. The names are arranged alphabetically. The

author and family of each preferred name
appear in Table 1.

. Not all the non-preferred names are invalid:

some, indeed, are valid, but not applicable to
the taxa concerned in the Pacific.

. The above comments apply also to the

following list for weeds (Table 22), for which
the author and family of each preferred name
appear in Table 11.
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Table 21. Checklist of preferred names of insect pests.

Amblypelta lutescens
Amblypelta papuensis
Amrasca biguttula
Amrasca devastans
Cassida circumdata
Chloropulvinaria psidii
Crocidolomia binotalis
Crocidolomia pavonana
Deanolis albizonalis
Earias fabia

Earias vittella

Endoclita signifer
Fabrictilis gonagra
Ferrisia virgata
Ferrisiana virgata
Helicoverpa armigera
Heliothis armigera
Lamprosema diemenalis
Lamprosema octasema
Leptoglossus australis
Leptoglossus gonagra
Macaria abydata
Maruca testulalis
Maruca vitrata
Metriona circumdata
Nacoleia octasema

Noorda albizonalis

Ochetomyrmex auropunctata

Omiodes diemenalis
Petrova cristata

Phassus signifer
Pleurotypa balteata
Pulvinaria psidii
Rhyacionia cristata
Roeselia lignifera
Semiothisa santhamaria
Semiothisa abydata
Syllepte derogata
Uraba lignifera
Wasmannia auropunctata
Xyleborus torquatus

Xyleborus volvulus

use for Amblypelta papuensis
see Amblypelta lutescens

see Amrasca devastans

use for Amrasca biguttula

use for Metriona circumdata
use for Pulvinaria psidii

see Crocidolomia pavonana
use for Crocidolomia binotalis
use for Noorda albizonalis
see Earias vittella

use for Earias fabia

use for Phassus signifer

use for Leptoglossus australis
use for Ferrisiana virgata

see Ferrisia virgata

use for Heliothis armigera
see Helicoverpa armigera
use for Omiodes diemenalis
see Nacoleia octasema

see Fabrictilis gonagra

see Fabrictilis gonagra

see Semiothisa abydata

see Maruca vitrata

use for Maruca testulalis

see Cassida circumdata

use for Lamprosema octasema
see Deanolis albizonalis

see Wasmannia auropunctata
see Lamprosema diemenalis
use for Rhyacionia cristata
use for Endoclita signifer

see Syllepte derogata

see Chlorpulvinaria psidii

see Petrova cristata

see Uraba lignifera

see Semiothisa abydata

use for Macaria abydata

use for Pleurotypa balteata
use for Roeselia lignifera

use for Ochetomyrmex auropunctata
see Xyleborus volvulus

use for Xyleborus torquatus
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Table 22. Checklist of preferred names of weeds

Amaranthus gracilis
Amaranthus viridis
Argemone americana
Argemone mexicana
Blechum browneii
Blechum pyramidatum
Cassia occidentalis
Cassia tora
Chamaesyce hirta
Clerodendrum chinense
Clerodendrum philippinum
Digitaria decumbens
Digitaria eriantha
Elephantopus mollis
Elephantopus scaber
Euphorbia geniculata
Euphorbia heterophylla
Euphorbia hirta
Fimbristylis atollensis
Fimbristylis cymosa
Imperata cylindrica
Imperata conferta
Jussiaea suffruticosa
Ludwigia octovalvis
Messerschmidia argentea
Premna obtusifolia
Premna serratifolia
Scaveola sericea
Scaveola taccada
Senna occidentalis
Senna fora

Solanum americanum
Solanum nigrum
Sorghum arundinaceum
Sorghum verticilliflorum

Tournefortia argentea

see Amaranthus viridis

use for Amaranthus gracilis
see Argemone mexicana
use for Argemone americana
see Blechum pyramidatum
use for Blechum browneii
see Senna occidentalis

see Senna tora

use for Euphorbia hirta

use for Clerodendrum philippinum
see Clerodendrum chinense
see Digitaria eriantha

use for Digitaria decumbens
use for Elephantopus scaber
see Elephantopus mollis

see Fuphorbia heterophylla
use for Euphorbia geniculata
see Chamaesyce hirta

see Fimbristylis cymosa

use for Fimbristylis atollensis
see Imperata conferta

use for Imperata cylindrica
see Ludwigia octovalvis

use for Jussiaea suffruticosa
see Journefortia argentea
use for Premna serratifolia
see Premna obitusifolia

use for Sericea taccada

see Scaveola sericea

use for Cassia occidentalis
use for Cassia fora

use for Solanum nigrum

see Solanum americanum
use for Sorghum verticilliflorum
see Sorghum arundinaceum

use for Messerschmidia argentea
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