
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�

�
�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�
�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�
�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�
�

�
�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�
�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�
�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�

�
�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�

D.F. Waterhouse

The Major Invertebrate 

Pests and Weeds of 

Agriculture and 

Plantation Forestry in 

the Southern and 

Western Pacific

The M
ajor Invertebrate Pests and W

eeds of A
griculture and Plantation Forestry in the Southern and W

estern Pacific
D

.F. W
aterh

o
u

se



 

The Major Invertebrate

Pests and Weeds

of Agriculture and Plantation Forestry

in the Southern and Western Pacific

 

D.F. Waterhouse

 

(ACIAR Consultant in Plant Protection)

 

The Australian Centre for International Agricultural Research

 

Canberra 1997



 

The Australian Centre for International Agricultural Research (ACIAR) was 
established in June 1982 by an Act of the Australian Parliament. Its primary 
mandate is to help identify agricultural problems in developing countries and 
to commission collaborative research between Australian and developing 
country researchers in fields where Australia has special competence.

Where trade names are used this constitutes neither endorsement of nor 
discrimination against any product by the Centre. 

© Australian Centre for International Agricultural Research, GPO Box 1571, 
Canberra ACT 2601, Australia

Waterhouse, D.F. 1997. The major invertebrate pests and weeds of 
agriculture and plantation forestry in the southern and western Pacific.
ACIAR Monograph No. 44, 99p.

ISBN 1 86320 199 8

Technical editing by Apword Partners, Canberra
Typesetting and layout by Arawang, Canberra.

 

ACIAR MONOGRAPH SERIES

 

This peer-reviewed series contains the results of original research 
supported by ACIAR, or material deemed relevant to ACIAR’s 
research and development objectives. The series is distributed 
internationally with an emphasis on developing countries.



 

iii

 

Foreword

S

 

INCE

 

 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. It is 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
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T

 

HE

 

 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 
majority 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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T

 

HE 

 

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 pest is 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.

 

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 
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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 it is in 
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 I 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):

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

(ii) 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

+++ very widespread and very important

++ widespread and important

+ important locally

P 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
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(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.g. 
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 

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. 
I 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. I would be most grateful for any additional 
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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:

Co I Cook Islands

Fij Fiji

Fr P French Polynesia

FSM Federated States of Micronesia

Gua Guam

Kir Kiribati

Mar I Marshall Islands

NCa New Caledonia

Niu Niue

Pohn Pohnpei

PNG Papua New Guinea

A Sa American Samoa

W Sa Western Samoa

So I Solomon Islands

Tok Tokelau

Ton Tonga

Tuv Tuvalu
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Cook Islands

 

Dr Matairangi Purea
Director of Research and Plant Protection
Totokoitu Research Station
Ministry of Agriculture
PO Box 57
Rarotonga

Otheniel Tangianau
Chief Forestry Officer
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

Dr M.D. Kamath
Department of Forestry
Ministry of Agriculture, Fisheries and Forests
PO Box 2218
Government Buildings
Suva

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
Ministère de l’Agriculture de l’Elevage et de la 
Recherche, BP100 Papeete
Tahiti

Gabriel Sao Chan Cheong
Département de la Recherche Agronomique 
Appliquée
Service du Développement Rural
BP 100 Papeete
Tahiti

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

 

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. I am most grateful to all 
involved
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Federated States of Micronesia Guam

 

Dr Nelson Esguerra
Agricultural Experiment Station
College of Micronesia, Land Grant Program
PO Box 1179
Kolonia, Pohnpei

Dr R. Muniappan
College of Agriculture and Life Sciences
University of Guam
Mangilao
Guam 96923

 

Kiribati Marshall Islands

 

Nakabuta Teuriaria
Assistant Agricultural Officer (Crop Protection)
Division of Agriculture
Ministry of Natural Resources and Development
PO Box 267
Bikenibeu
Tarawa

Jimmy Joseph
Technical Adviser and Trainer
Ministry of Resources and Development
PO Box 1727
Majuro 96960

 

New Caledonia

 

Rémy Amice
Plant Protection Officer
Service Vétérinaire et de la Protection des Végétaux
Direction de l’Agriculture et de la Forêt, BP 256
Nouméa Cédex

Dr Paul Cochereau
ORSTOM
BP A5
Nouméa Cédex

J.M. Sarrailh
CIRAD-Forêt
BP 10001
Montravel
98805 Nouméa Cédex

 

Niue

 

Sauni Tongatule
Director
Department of Agriculture, Forestry and Fisheries
PO Box 74
Alofi
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Papua New Guinea

 

Fred Dori
Chief Entomologist
Laloki Agricultural Research Station
PO Box 417
Konedobu

Tommy Kosi
PNG Forest Research Institute
PO Box 314
Lae

John Dobunaba
PNG Forest Research Institute
PO Box 314
Lae

Dr F. Ross Wylie
Queensland Forest Service
80 Meiers Rd
Indooroopilly QLD 4068

 

American Samoa

 

Manu Tuionoula
Department of Agriculture
PO Box 1442
Pago Pago 96799

Dr Art Whistler
Botany Department
University of Hawaii
3190 Maile Way
Honolulu, Hawaii 96822

Ms Totoa Lualua
Research Assistant
American Samoa Community College
Land Grant Program
PO Box 5319
Pago Pago 96799

D. Vargo
American Samoa Community College
Land Grant Program
PO Box 2609
Pago Pago 96799

 

Western Samoa

 

Osasa Aukuso
Crop Protection Officer
Ministry of Agriculture, Forests, Fisheries and 
Meteorology
PO Box 1874
Apia

Ms Olevia Peseta
Vailima Forest Research and Investigation
Forestry Division
Department of Agriculture, Forest, Fisheries and 
Meterology
PO Box 3451
Apia

 

Solomon Islands

 

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

Dr M. Bigger
Lilac Cottage
North Rd
Kingsland
Leominster
Hertfordshire HR6 9RU
U.K.

 

Tokelau

 

Ms Luisa Naseri Sale
Management Assistant
C/- Tokelau Office
Apia
Western Samoa
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Table 3

 

   

 

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

 

Order No. 
of +s

Pest and 
+ scores

No. times 
in top 10

Dossier 
available?

Any biological 
control successes?

Attractiveness 
as a target

 

30 and ove

 

r

 

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 + + + + + +

 

25–29

 

7. = 29

 

Crocidolomia pavonana

 

4 + – +
7. = 29

 

Liriomyza

 

 spp. 4 + + + +
9. 27

 

Othreis fullonia

 

8 + + + + + +
10. 27

 

Helicoverpa armigera

 

4 + + +
11. 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. 24

 

Polyphagotarsonemus 
latus

 

1 + – –

17. 22

 

Agonoxena argaula

 

5 + + + + +
18. 22

 

Brontispa longissima

 

4 + + + + + +
19. 21

 

Tarophagus proserpina

 

3 + – + + + +
20. 20

 

Aleurodicus dispersus

 

3 + + + + + +

 

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 + + + + + +
29. 15

 

Thrips palmi

 

3 (+)

 

a

 

– –
30. 15

 

Coccus viridis

 

1 – ? + +

 

a

 

Walker 1993. 

 

(cont’d over)
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10–14

 

31. 14

 

Achatina fulica

 

2 + + + + + +
32. 14

 

Phyllocoptrupa oleivora

 

– – – –
32. = 14

 

Hellula spp.

 

– + – –
32. = 14

 

Nezara viridula

 

– + + + + + +
35. 13

 

Aspidiotus destructor

 

2 + + + + + +
36. = 12

 

Graeffea crouanii

 

2 + + + + +
36. = 12

 

Planococcus pacificus

 

2 – – +
38. 12

 

Earias vittella

 

1 – – –
39. 11

 

Aphis craccivora

 

1 + + + +
40. 11

 

Tetranycus lambi

 

– – – –
41. 10

 

Bemisia tabaci

 

3 (+)

 

b

 

+ +
42. 10

 

Ceroplastes rubens

 

1 – + + + +
43. = 10

 

Hippotion celerio

 

– – – –
43. = 10

 

Rhabdoscelus obscurus

 

– – + + +
43. = 10

 

Tetranycus marianae

 

– – – –
Still invading

46. 9

 

Bemisia argentifolii

 

3 (+)

 

b

 

+ +

 

b

 

De Barro 1995.

 

Table 3

 

  (cont’d)  

 

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

 

Order No. 
of +s

Pest and 
+ scores

No. times 
in top 10

Dossier 
available?

Any biological 
control successes?

Attractiveness 
as a target
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Table 4

 

It is desirable to examine the validity of 
conclusions from the simple rating system 
(

 

Table 3

 

), in which the number of pests to 
which +++ was assigned was not limited in any 
one country in any way. The method adopted 
was to obtain from country experts a list of 
their top 10 pests in order of importance (

 

Table 
4

 

) and to assign values as follows:

Priority 1 was assigned a value of 10
2 ” 9
3 ” 8
4 ” 7
5 ” 6
6 ” 5
7 ” 4
8 ” 3
9 ” 2

10 ” 1

These values were then added for each 
species, to obtain the rating entered in the 
‘rating’ column of 

 

Table 4

 

. The great majority 
of the pests with a high rating by this method 
are the same as those with high scores in 

 

Table 
3

 

, although the order in which they appear 
differs somewhat. The main difference occurs 
when at least two countries give a particular 
pest that has a somewhat limited distribution a 
very high priority (e.g. 

 

Papuana

 

 sp., 

 

Bemisia 
argentifolii

 

). This difference is valuable since it 
draws attention to the need to give special 
consideration to such species.
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Table 5

 

. Ranking of the top 10 Pacific invertebrate pests, rating more than 10. 

 

Order Species Cumulative
rating

Number of 
entries in top 10

 

1

 

Bactrocera

 

 spp. 120 13
2

 

Papuana

 

 sp. 47 5
3

 

Plutella xylostella

 

45 9
4

 

Othreis fullonia

 

44 9
5

 

Agonoxena argaula

 

31 5
6

 

Oryctes rhinoceros

 

30 4
7 =

 

Liriomyza

 

 spp. 27 4
7 =

 

Tarophagus proserpina

 

27 4
9

 

Bemisia argentifolii

 

27 3
10

 

Spodoptera litura

 

26 5
11

 

Aphis gossypii

 

21 6
12 =

 

Pentalonia nigronervosa

 

21 4
12 =

 

Helicoverpa armigera

 

21 4
14

 

Thrips palmi

 

21 3
15

 

Crocidolomia pavonana

 

20 4
16

 

Achatina fulica

 

20 2
17

 

Brontispa longissima

 

19 4
18

 

Icerya aegyptiaca

 

19 2
19

 

Cylas formicarius

 

18 7
20

 

Nacoleia octasema

 

18 3
21 =

 

Scapanes australis

 

18 2
21 =

 

Aspidiotus destructor

 

18 2
23

 

Epilachna

 

 spp. 17 4
24 =

 

Adoretus versutus

 

16 4
24 =

 

Cosmopolites sordidus

 

16 4
26 =

 

Aleurodicus dispersus

 

16 3
27

 

Neotermes rainbowi

 

16 2
28 =

 

Phyllocnistis citrella

 

11 2
28 =

 

Planococcus pacificus

 

11 2
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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 ” 1

and the values added for each species to 
obtain its score (

 

Table 6

 

).

It is 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.
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e

 

Table 6

 

  Ranking of the top 5 invertebrate pests of agriculture.

 

Order Species Score Entries in top 5 Order in top 10

 

1

 

Bactrocera spp.

 

55 13 1
2

 

Papuana 

 

sp

 

.

 

22 5 2
3

 

Oryctes rhinoceros

 

15 4 6
4

 

Bemisia argentifolii

 

12 3 9
5

 

Othreis fullonia

 

10 4 4
6

 

Agonoxena argaula

 

10 3 5
7

 

Achatina fulica

 

10 2 16
8 =

 

Aleurodicus dispersus

 

9 3 26
8 =

 

Liriomyza  spp.

 

9 3 7 =
10

 

Icerya aegyptiaca

 

9 2 18
11

 

Tarophagus proserpina

 

8 3 7 =
12 =

 

Aspidiotus destructor

 

8 2 21 =
12 =

 

Scapanes australis

 

8 2 21 =
12 =

 

Thrips palmi

 

8 2 14
15

 

Nacoleia octasema

 

7 2 20
16

 

Neotermes rainbowi

 

6 2 26 =
17

 

Plutella xylostella

 

5 3 3
18

 

Spodoptera litura

 

5 2 10
19

 

Pentalonia nigronervosa

 

4 2 12 =
20 =

 

Aphis gossypii

 

4 1 11
20 =

 

Orchamoplatus mammaeferus

 

4 1
22

 

Helicoverpa armigera

 

3 2 12 =
23 =

 

Adoretus versutus

 

3 1 24 =
23 =

 

Graeffea crouanii

 

3 1
23 =

 

Phyllocnistis citrella

 

3 1 28
23 =

 

Pericyma cruegeri

 

3 1
23 =

 

Promecotheca opacicollis

 

3 1
23 =

 

Trialeurodes vaporariorum

 

3 1
23 =

 

Wasmannia auropunctata

 

3 1
30

 

Crocidolomia pavonana

 

2 2 15
31 =

 

Aonidiella aurantii

 

2 1
31 =

 

Bemisia tabaci

 

2 1
31 =

 

Brontispa longissima

 

2 1 17
31 =

 

Metriona circumdata

 

2 1
31 =

 

Oribius 

 

sp

 

.

 

2 1
31 =

 

Planococcus pacificus

 

2 1 28 =
37 =

 

Chrysodeixis eriosoma

 

1 1
37 =

 

Cylas formicarius

 

1 1 19
37 =

 

Epilachna spp.

 

1 1 23
37 =

 

Nilaparvata lugens

 

1 1
37 =

 

Ostrinia furnacalis

 

1 1
37 =

 

Pinnaspis strahani

 

1 1
37 =

 

Podagrica basselae

 

1 1
37 =

 

Xyleborus 

 

sp

 

.

 

1 1
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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.  It is 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 viridis

 

Coccidae (Tropicopolitan)
15.

 

Cosmopolites sordidus

 

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

(cont’d over)
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29.

 

Liriomyza

 

 spp. Agromyzidae Southern USA–Northern South America
30.

 

Maruca vittrata

 

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.

 

Phyllocnistis citrella

 

Gracillariidae (tropical 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

 

Table 10

 

  (cont’d) 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
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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 southern and western Pacific.

 

Order Number

 

of 

 

+

 

s
Pest and + scores Times in top 

10
Dossier 

available?
Any 

biological 
control 

successes?

Attractiveness 
as a target

 

30 and over

 

1

 

44

 

Cyperus rotundus

 

13 + – –
2

 

34

 

Lantana camara

 

7 + + + + + +
3

 

32

 

Mimosa pudica

 

6 + – ?
4

 

30

 

Mimosa invisa

 

10 + + + + + +

 

25–29

 

5

 

29

 

Mikania micrantha

 

10 + – + + +
6

 

29

 

Stachytarpetha urticifolia

 

5 + – ?
7

 

28

 

Eleusine indica

 

7 + – + +
8

 

26

 

Bidens pilosa and 

 

5 + – –
9

 

B. alba

 

– –
10

 

26

 

Cenchrus echinatus

 

3 – – –
11

 

25

 

Sida rhombifolia

 

3 + – +

 

20–24

 

12

 

23

 

Sida acuta

 

4 + – +
13

 

23

 

Portulaca oleracea

 

2 + – +++
14

 

22

 

Paspalum conjugatum

 

3 – – –
15

 

20

 

Solanum torvum

 

4 + – ++
16 =

 

20

 

Chamaesyce hirta

 

3 + – –
16 =

 

20

 

Sorghum halepense

 

3 – – –
18

 

20

 

Panicum maximum

 

1 – – –

 

15–19

 

19

 

19

 

Psidium guajava

 

1 – – –
20

 

18

 

Leucaena leucocephala

 

2 – –
21

 

17

 

Syndrella nodiflora

 

0 – – –
22 =

 

16

 

Ludwigia octovalvis

 

2 – –
22 =

 

16

 

Senna tora

 

2 + – ?
24

 

16

 

Ageratum conyzoides

 

1 + – ?
25

 

15

 

Clerodendrum chinense

 

3 + – +++
26 =

 

15

 

Cynodon dactylon

 

0 – – –
26 =

 

15

 

Echinochloa colona

 

0 – – –
26 =

 

15

 

Paspalum paniculatum

 

0 – – –

(cont’d over)
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10–14

 

29 =

 

14

 

Merremia peltata

 

2 + – ?
29 =

 

14

 

Clidemia hirta

 

2 + + ++++
31

 

14

 

Pennisetum purpureum

 

1 – – –
32

 

14

 

Vernonia cinerea

 

0 –
33

 

13

 

Cassytha filiformis

 

3 – – +
34

 

13

 

Elaphantopus mollis

 

2 + – +
35

 

13

 

Indigophera suffruticosa

 

0 –
36

 

12

 

Eichhornia crassipes

 

4 + + ++++
37

 

12

 

Stachytarpeta jamaicensis

 

2 –   
38 =

 

12

 

Brachiaria mutica

 

1 –   
38 =

 

12

 

Crassocephalum crepidoides

 

1 –   
38 =

 

12

 

Hyptis pectinata

 

1 –   
41

 

12

 

Urena lobata

 

0 –   
42 =

 

11

 

Commelina diffusa

 

2 –   
42 =

 

11

 

Kyllinga polyphylla

 

2 + – ?
44 =

 

11

 

Amaranthus viridis

 

0 – ?
44 =

 

11

 

Kyllinga brevifolia

 

0 – ?
44 =

 

11

 

Momordica charantia

 

0 –  ?
47 =

 

10

 

Digiteria setigera

 

1 –   
47 =

 

10

 

Euphorbia heterophylla

 

1 + – +
47 =

 

10

 

Imperata conferta

 

1 – – –
47 =

 

10

 

Ricinus communis

 

1 –  ?
51 =

 

10

 

Crotolaria pallida

 

0 –   ?
51 =

 

10

 

Emilia sonchifolia

 

0 – ?
51 =

 

10

 

Passiflora foetida

 

0 + – +
51 =

 

10

 

Phyllanthus amarus

 

0 – ?
51 =

 

10

 

Senna occidentalis

 

0 – ?
51 =

 

10

 

Solanum americanum

 

0 – ?
(56)

 

Table 13

 

  (cont’d)  Aggregated ratings of the major weeds of agriculture in the southern and western Pacific.

 

Order Number
of 

 

+

 

s
Pest and + scores Times in top 

10
Dossier 

available?
Any 

biological 
control 

successes?

Attractiveness 
as a target
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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 
top 10

Species Score Entries in
 top 10

Order in aggregated +s 
(Table 13)

 

1

 

Cyperus rotundus

 

98 13 1
2

 

Mimosa invisa

 

73 10 5
3

 

Mikania micrantha

 

49 10 4
4

 

Lantana camara

 

40 7 2
5

 

Mimosa pudica

 

40 6 3
6 =

 

Bidens pilosa

 

29 6 6 =
 6 =

 

Bidens alba

 

29 6 6 =
8

 

Solanum torvum

 

27 4 15
9

 

Clerodendrum chinense

 

27 3 25
10

 

Eichhornia crassipes

 

26 4 36
11

 

Eleusine indica

 

21 7 7
12

 

Cenchrus echinatus

 

21 3 10
13

 

Cassytha filiformis

 

18 3 33
14

 

Sorghum halepense

 

16 3 17
15 =

 

Ludwigia octovalvis

 

15 2 22 =
15 =

 

Rottboellia cochinchinensis

 

15 2
17

 

Sida acuta

 

14 4 12
18

 

Portulaca oleracea

 

14 2 13
19

 

Leucaena leucocephala

 

13 3 20
20

 

Stachytarpheta urticifolia

 

12 4 37
21 =

 

Chromolaena odorata

 

12 2
21 =

 

Guettarda speciosa

 

12 2
23 =

 

Ipomoea macrantha

 

11 2
23 =

 

Merremia peltata

 

11 2 30 =
23 =

 

Scaveola sericea

 

11 2
26 =

 

Elephantopus mollis

 

10 2 34
26 =

 

Kyllinga polyphylla

 

10 2 42 =
28 =

 

Miconia calvescens

 

10 1
28 =

 

Premna serratifolia

 

10 1
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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 
top 5

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

 

1

 

Cyperus rotundus

 

33 8 1

2

 

Mimosa invisa

 

26 8 2

3

 

Clerodendrum chinense

 

12 3 9

4

 

Solanum torvum

 

10 3 8

5

 

Eichhornia crassipes

 

9 2 10

6 =

 

Bidens pilosa

 

8 2 6 =

6 =

 

Bidens alba

 

8 2 6 =

6 =

 

Lantana camara

 

8 2 4

9 =

 

Cenchrus echinatus

 

7 3 12

9 =

 

Mikania micrantha

 

7 3 3

9 =

 

Mimosa pudica

 

7 3 5

12 =

 

Ludwigia octovalvis

 

5 2 15 =

12 =

 

Rottboellia cochinchinensis

 

5 2 15 =

14 =

 

Merremia peltata

 

5 1 23 =

14 =

 

Miconia calvescens

 

5 1 28 =

14 =

 

Premna serratifolia

 

5 1 28 =

17 =

 

Portulaca oleracea

 

4 2 18

17 =

 

Sorghum halepense

 

4 2 14

19 =

 

Ageratum conyzoides

 

4 1

19 =

 

Antigonon leptopus

 

4 1

19 =

 

Cardiospermum halicacabum

 

4 1

19 =

 

Cassytha filiformis

 

4 1 13

19 =

 

Commelina benghalensis 

 

4 1

19 =

 

Leucaena leucocephala

 

4 1 19

19 =

 

Pennisetum polystachion

 

4 1

19 =

 

Pennisetum purpureum

 

4 1

27 =

 

Clidemia hirta

 

3 2

27 =

 

Guettarda speciosa

 

3 2 21 =

29 =

 

Chromolaena odorata

 

3 1 21 =

29 =

 

Elephantopus mollis

 

3 1 26 =

29 =

 

Hyptis pectinata

 

3 1

29 =

 

Kyllinga polyphylla

 

3 1 26 =

29 =

 

Mimosa pigra

 

3 1

29 =

 

Panicum maximum

 

3 1

29 =

 

Psidium guajava

 

3 1

29 =

 

Xanthium pungens

 

3 1

37 =

 

Ipomoea macrantha

 

2 2 23 =

38 =

 

Sida acuta

 

2 1 17

38 =

 

Acacia farnesiana

 

2 1

38 =

 

Broussonetia papyrifera

 

2 1

38 =

 

Clidemia hirta

 

2 1

38 =

 

Scaveola sericea

 

2 1

38 =

 

Sorghum verticilliflorum

 

2 1



 

The Major Invertebrate Pests and Weeds of Agriculture and Plantation Forestry in the Southern and Western Pacific 81

 

38 =

 

Spathodea companulata

 

2 1

38 =

 

Tecoma stans

 

2 1

46 =

 

Cecropia peltata

 

1 1

46 =

 

Chamaesyce hirta

 

1 1

46 =

 

Coccinea grandis

 

1 1

46 =

 

Eleusine indica

 

1 1 11

46 =

 

Ocimum gratissimum

 

1 1

46 =

 

Paspalum conjugatum

 

1 1

46 =

 

Paspalum vaginatum

 

1 1

46 =

 

Stachytarpheta urticifolia

 

1 1 20

 

Table 16

 

.  (cont’d)  Ranking of the 53 top 5 weeds of agriculture in the southern and western Pacific.

 

Order in 
top 5

Species Score Entries in top 5 Order in top 10
(Table 15)
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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 Cucurbitaceae ivy gourd, scarlet-fruited gourd

 

Cordia alliodora 

 

(Ruiz & Pavon) Cham. Boraginaceae

 

Cuscuta campestris 

 

Yuncker Cuscutaceae golden dodder

 

Entada phaseoloides 

 

(L.) Merr. Mimosaceae matchbox bean, entada

 

Leucaena leucocephala 

 

(Lam.) de Wit Mimosaceae wild tamarind, leucaena

 

Merremia peltata 

 

(L.) Merr Convolvulaceae merremia

 

Miconia calvescens 

 

DC Melastomataceae

 

Mikania micrantha 

 

Kunth Asteraceae mile-a-minute

 

Mimosa invisa 

 

Mart. ex Colla Mimosaceae creeping sensitive plant

 

Passiflora rubra 

 

L. Passifloraceae red passionfruit

 

Solanum repandum 

 

J.R. & G. Forster Solanaceae

 

Spathodea campanulata 

 

Beauvois Bignoniaceae 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 southern and western Pacific weeds scoring 10+ or more.
(In general the views of Whistler (1995) are adopted.)

 

Species Family Origin

 

Ageratum conyzoides

 

Asteraceae 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

 

Euphorbiaceae tropical America

 

Clerodendrum chinense

 

Verbenaceae southern China

 

Clidemia hirta

 

Melastomataceae tropical America

 

Commelina diffusa

 

Commelinaceae tropical Asia

 

Crassocephalum crepidoides

 

Asteraceae tropical Africa

 

Crotolaria pallida

 

Fabaceae tropical Africa

 

Cynodon dactylon

 

Poaceae Africa

 

Cyperus rotundus

 

Cyperaceae India

 

Digitaria setigera

 

Poaceae southern Asia

 

Echinochloa colona

 

Poaceae old world tropics

 

Eichhornia crassipes

 

Pontederiaceae South America

 

Elephantopus mollis

 

Asteraceae tropical America

 

Eleusine indica

 

Poaceae India

 

Emilia sonchifolia

 

Asteraceae Africa

 

Euphorbia heterophylla

 

Euphorbiaceae tropical America

 

Hyptis pectinata

 

Lamiaceae tropical America

 

Imperata conferta

 

Poaceae tropical Asia

 

Indigofera suffruticosa

 

Fabaceae tropical America

 

Kyllinga brevifolia

 

Cyperaceae old world tropics (Africa?)

 

Kyllinga polyphylla

 

Cyperaceae tropical Africa

 

Lantana camara

 

Verbenacee tropical America (Brazil?)

 

Leucaena leucocephala

 

Fabaceae South America

 

Ludwigia octovalvis

 

Onagraceae tropical America

 

Merremia peltata

 

Convolvulaceae Malaysia–Indonesia

 

Mikania micrantha

 

Asteraceae tropical America

(cont’d over)
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Mimosa invisa

 

Mimosaceae tropical America

 

Mimosa pudica

 

Mimosaceae tropical America

 

Momordica charantia

 

Cucurbitaceae subtropical Asia or Africa

 

Panicum maximum

 

Poaceae Africa

 

Paspalum conjugatum

 

Poaceae tropical America

 

Paspalum paniculatum

 

Poaceae tropical America

 

Passiflora foetida

 

Passifloraceae tropical America

 

Pennisetum purpureum

 

Poaceae old world tropics (Africa?)

 

Phyllanthus amarus

 

Euphorbiaceae tropical America

 

Portulaca oleracea

 

Portulacaceae central America

 

Psidium guajava

 

Myrtaceae tropical America

 

Ricinus communis

 

Euphorbiaceae Africa

 

Senna occidentalis

 

Fabaceae tropical America

 

Senna tora

 

Fabaceae Indo-Malaysia

 

Sida acuta

 

Malvaceae central America

 

Sida rhombifolia

 

Malvaceae tropical America

 

Solanum americanum

 

Solanaceae central America

 

Solanum torvum

 

Solanaceae Caribbean

 

Sorghum halepense

 

Poaceae north Africa

 

Stachytarpeta jamaicensis

 

Verbenaceae Caribbean

 

Stachytarpeta urticifolia

 

Verbenaceae tropical America

 

Syndrella nodifolia

 

Asteraceae tropical America

 

Urena lobata

 

Malvaceae tropical Asia (SE Asia?)

 

Vernonia cinerea

 

Asteraceae tropical America

 

Table 19

 

  (cont’d) 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
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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.

2. The preferred name (

 

x

 

) is indicated by ‘

 

see x

 

’ 
or by ‘

 

x 

 

use for

 

 y

 

’, the name (

 

y

 

) being non-
preferred.

3. The names are arranged alphabetically. The 
author and family of each preferred name 
appear in

 

 Table 1

 

.
4. Not all the non-preferred names are invalid: 

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

5. 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

 

use for

 

 Amblypelta papuensis

Amblypelta papuensis

 

see

 

 Amblypelta lutescens

Amrasca biguttula

 

see

 

 Amrasca devastans

Amrasca devastans

 

use for

 

 Amrasca biguttula

Cassida circumdata

 

use for 

 

Metriona circumdata

Chloropulvinaria psidii

 

use for

 

 Pulvinaria psidii

Crocidolomia binotalis

 

see

 

 Crocidolomia pavonana

Crocidolomia pavonana

 

use for

 

 Crocidolomia binotalis

Deanolis albizonalis

 

use for

 

 Noorda albizonalis

Earias fabia

 

see

 

 Earias vittella

Earias vittella

 

use for

 

 Earias fabia

Endoclita signifer

 

use for

 

 Phassus signifer

Fabrictilis gonagra

 

use for

 

 Leptoglossus australis

Ferrisia virgata

 

use for

 

 Ferrisiana virgata

Ferrisiana virgata

 

see

 

 Ferrisia virgata

Helicoverpa armigera

 

use for

 

 Heliothis armigera

Heliothis armigera

 

see

 

 Helicoverpa armigera

Lamprosema diemenalis

 

use for

 

 Omiodes diemenalis

Lamprosema octasema

 

see

 

 Nacoleia octasema

Leptoglossus australis

 

see

 

 Fabrictilis gonagra

Leptoglossus gonagra

 

see

 

 Fabrictilis gonagra

Macaria abydata

 

see

 

 Semiothisa abydata

Maruca testulalis

 

see

 

 Maruca vitrata

Maruca vitrata

 

use for

 

 Maruca testulalis

Metriona circumdata

 

see  

 

Cassida circumdata

Nacoleia octasema

 

use for

 

 Lamprosema octasema

Noorda albizonalis

 

see

 

 Deanolis albizonalis

Ochetomyrmex auropunctata

 

see

 

 Wasmannia auropunctata

Omiodes diemenalis

 

see

 

 Lamprosema diemenalis

Petrova cristata

 

use for

 

 Rhyacionia cristata

Phassus signifer

 

use for

 

 Endoclita signifer

Pleurotypa balteata

 

see 

 

Syllepte derogata

Pulvinaria psidii

 

see

 

 Chlorpulvinaria psidii

Rhyacionia cristata

 

see

 

 Petrova cristata

Roeselia lignifera

 

see

 

 Uraba lignifera

Semiothisa santhamaria

 

see

 

 Semiothisa abydata

Semiothisa abydata

 

use for 

 

Macaria abydata

Syllepte derogata

 

use for

 

 Pleurotypa balteata

Uraba lignifera 

 

use for

 

 Roeselia lignifera

Wasmannia auropunctata

 

use for

 

 Ochetomyrmex auropunctata

Xyleborus torquatus

 

see

 

 Xyleborus volvulus

Xyleborus volvulus

 

use for

 

 Xyleborus torquatus
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Table 22

 

. Checklist of preferred names of weeds

 

Amaranthus gracilis

 

see

 

 Amaranthus viridis

Amaranthus viridis

 

use for

 

 Amaranthus gracilis

Argemone americana

 

see

 

 Argemone mexicana

Argemone mexicana

 

use for

 

 Argemone americana

Blechum browneii

 

see

 

 Blechum pyramidatum

Blechum pyramidatum

 

use for

 

 Blechum browneii

Cassia occidentalis

 

see

 

 Senna occidentalis

Cassia tora

 

see

 

 Senna tora

Chamaesyce hirta

 

use for

 

 Euphorbia hirta

Clerodendrum chinense

 

use for

 

 Clerodendrum philippinum

Clerodendrum philippinum

 

see

 

 Clerodendrum chinense

Digitaria decumbens

 

see

 

 Digitaria eriantha

Digitaria eriantha

 

use for

 

 Digitaria decumbens

Elephantopus mollis

 

use for

 

 Elephantopus scaber

Elephantopus scaber

 

see

 

 Elephantopus mollis

Euphorbia geniculata

 

see

 

 Euphorbia heterophylla

Euphorbia heterophylla

 

use for

 

 Euphorbia geniculata

Euphorbia hirta

 

see

 

 Chamaesyce hirta

Fimbristylis atollensis

 

see

 

 Fimbristylis cymosa

Fimbristylis cymosa

 

use for

 

 Fimbristylis atollensis

Imperata cylindrica

 

see

 

 Imperata conferta

Imperata conferta

 

use for

 

 Imperata cylindrica

Jussiaea suffruticosa

 

see

 

 Ludwigia octovalvis

Ludwigia octovalvis

 

use for

 

 Jussiaea suffruticosa

Messerschmidia argentea

 

see

 

 Tournefortia argentea

Premna obtusifolia

 

use for

 

 Premna serratifolia

Premna serratifolia

 

see

 

 Premna obtusifolia

Scaveola sericea

 

use for

 

 Sericea taccada

Scaveola taccada

 

see

 

 Scaveola sericea

Senna occidentalis

 

use for

 

 Cassia occidentalis

Senna tora

 

use for

 

 Cassia tora

Solanum americanum

 

use for

 

 Solanum nigrum

Solanum nigrum

 

see

 

 Solanum americanum

Sorghum arundinaceum

 

use for

 

 Sorghum verticilliflorum

Sorghum verticilliflorum

 

see

 

 Sorghum arundinaceum

Tournefortia argentea

 

use for

 

 Messerschmidia argentea
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