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Abstract

A new Handbook to leafthopper and planthopper vectors of plant disease will be produced, funded by The Leverhulme Trust. A

background to the project is given.
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Introduction

Leafthoppers and planthoppers (Hemiptera = Rhyn-
chota: Auchenorrhyncha) are among the most abun-
dant groups of insects. Around 20,000 leafthopper (Ci-
cadellidae) species have been described but estimates
suggest 100,000 species may exist (Dietrich, 2005). In
addition there may be around 10,000 planthopper spe-
cies of which the most significant pest species occur
within the family Delphacidae. Around 200 vectors of
phytoplasma are already known but many more are
likely to be recognized because there are many more
phytoplasma diseases characterised than there are
known vectors of the diseases. Most the disease vec-
tors will be found among leathoppers and delphacid
planthoppers. Recent papers by Redak et al. (2004)
and by Weintraub and Beanland (2006) have high-
lighted the importance of the plant diseases and their
vectors.

Most leathoppers and planthoppers feed only from a
narrow range of plants and may develop on only a few
of these. Many of the crops most affected by planthop-
per and leafthopper-borne diseases are those which sig-
nificantly impact subsistence farmers in the developing
world, including coconut, rice, potato, sweet potato,
maize and sugarcane. But not only crop plants are im-
portant. A recently identified phytoplasma disease of
napier grass in East Africa (Jones et al., 2004) seri-
ously threatens the use of this grass, the main forage
used to feed livestock in order to raise living standards
for small farmers. No insect vectors have yet been
identified.

However, few comprehensive identification keys are
available and details of pest species are mostly widely
scattered in the specialist literature.

An account of the “Leafhopper vectors of phytopa-
thogenic viruses” was published in 1968 (Nielson,
1968). While this volume remains a work of reference,
it is largely for specialists only — there are no whole
insect figures or photographs, only some morphologi-
cal drawings to assist in identification. However, in the
past 40 years there have been many taxonomic
changes in the status of the insect names (e.g. Knight
and Webb, 1993). Also Nielson’s volume only covered
leathoppers (Cicadellidae) and no work has been pro-

duced for the planthopper vectors (which are consid-
ered less numerous at present).

As well as changes in insect taxonomy perhaps a
more confusing problem in using Nielson’s 1968 work
is that phytoplasma and virus diseases were poorly un-
derstood so “virus vectors” and “phytoplasma vectors”
are confused. Nielson (1979) discussed and listed the
known insect vector species.

Objectives

This project, funded by The Leverhulme Trust will
provide a comprehensive and accessible guide to the
leafthopper and planthopper vectors of phytoplasma,
bacteria and virus diseases. Datasheets will be devel-
oped that will include high quality digital images of
adult insects (and nymphs where available), taxonomic
drawings of morphological features, and text on the
biology and pest status of each species. Each species
datasheet will include details of taxonomy, identifica-
tion, similar species, biology, host plants, distribution,
and diseases and bibliography. Datasheets will be
aimed at both professional use as well as by workers in
developing countries seeking to find accurate informa-
tion on identification.

The starting point of the project will be to compile a
database of known plant diseases and their vectors
from the various sources available. A preliminary list
of leathopper and planthopper genera and species that
are known vectors of virus and phytoplasma disease
has already been compiled.

This work will directly assist in identification of
known vector species but should also lead to more
rapid progress in discovering further vector species.

This project will bring together knowledge of both
phytoplasma and virus diseases with taxonomic and
biological details of the insect vectors and will be
available to both plant pathologists and entomologists.
The approach taken of web-based and published hand-
book will make dissemination easy, flexible and inex-
pensive.

As well as information on known vector species it
will be important that introductory material will be
provided. The guide will serve as an introductory



guide to the groups generally as well as placing em-
phasis on those that contain pest species.

It is not proposed to include aphids and whiteflies,
which are known as vectors of many plant viruses.
Guides to the identification of aphids and whiteflies
are already available.

How will results be published and disseminated?

This project will bring together knowledge of both
phytoplasma and virus disease with taxonomic details
of the insect vectors and will be available to both plant
pathologists and entomologists. The approach taken of
web-based and published handbook should make dis-
semination easy and inexpensive.

It is intended that the data sheets and photographs
of each species will be added to the website:
http://www.ipwg.org/phytoplasma/ .
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