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Foreword 

Integrated pest management is increasingly recognised as the most appropriate 
approach to the containment of pest damage in both the industrialised and develop
ing world. Such an approach demands a much improved familiarity with the 
dynamics of the pest complex; it follows that this cannot be achieved without 
developing the capabilities of those involved in pest management to identify, 
characterise and monitor the composition of the pest populations they intend to 
manage. 

As the technologies for pest management become more sophisticated and more 
selective, the characterisation of population variability becomes more important. 
Small variations often underlie extremely important differences in the choice of 
management technologies and strategies. This has given rise to a proliferation of 
research on new molecular techniques to characterise population variation. 
However, the more traditional methods presented in this handbook will continue to 
occupy an important place in the repertoire of the applied entomologist. I hope the 
book will serve as a valuable tool for those involved with rice pest management. 

The need for this book was identified during the course of detailed studies on the 
migration and population dynamics of the rice brown planthopper, Nilaparvata 
lugens (Stal), and associated Homoptera in the Philippines. The study was funded by 
the UK Overseas Development Administra~ion and undertaken by the Natural 
Resources Institute (NRJ). Problems in identifying the species recovered during 
intensive sampling led to a contract with the University of Wales, Cardiff, UK, to 
produce a handbook to meet the needs of field workers for identification of leaf
hoppers and planthoppers found on rice. Much of the credit must go to Dr M.R 
Wilson for his sustained effort in bringing this project to fruition . 

vii 

TI Perfect 
Deputy Director, 

Natural Resources Institute 
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General Introduction 

As a food crop, rice is second only to wheat in 
world importance, but it is by far the most 
important cereal grown in tropical countries. As 
with most food crops, insect pests are a major 
cause of yield loss. Grist and Lever (1969) in 
Pests of Rice list over 800 species as damaging to 
either standing or stored rice. Among the insect 
pests, sap-sucking leafhoppers and plant
hoppers (Homoptera: Auchenorrhyncha) have 
long been known to be pests either by direct 
feeding or through transmitting virus and virus
like disease pathogens to their host plants. 
Since the early 1970s, one species, Nilaparvata 
lugens (StAl) (the rice brown planthopper), has 
become the most important pest of rice in Asia, 
not only through its ability to transmit plant 
pathogens, but also by the direct effects of its 
feeding. Other species, particularly Nephotettix 
leafhoppers, are increasingly important pests. 

OBJECTIVES 

Effective management of pest species damaging 
crops cannot be undertaken without accurate 
identification. Few general accounts of crop 
pests give adequate details of the diagnostic 
features of individual pest species and how they 
may be separated from other, less important, 
ones. The literature dealing with the identifi-
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cation and taxonomy of insects is scattered in 
many journals and monographs published over 
many years and in various languages. Many of 
these works are very difficult to obtain. General 
accounts of rice pests, such as those of Grist 
and Lever (1969), Pathak (1967) and COPR 
(J 976) rarely give enough detail for accurate 
identification of species. The broad objective of 
this handbook is, therefore, to give a compre
hensive account of the leafhoppers and plant
hoppers found on rice, for use by both 
specialists and field workers. This will enable 
accurate identification of the commoner species 
found in rice fields and provide an entry to the 
literature dealing with each one. 

ORGANISATION OF THE BOOK 

The coverage of this work is worldwide 
although emphasis is placed on species found 
in Asia where most rice is grown and most pest 
species occur. The handbook begins with an 
introduction to rice and its insect pest complex, 
and the diseases transmitted by lea/hoppers 
and planthoppers. This is followed by: 

(a) the morphology of leafhoppers and plant
hoppers and their taxonomic groupings; 
(b) the species recorded from rice in each of five 
major rice-growing regions of the world; 
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(c) descriptions, diagnoses, distributions and 
notes on biology for each of the species; 
(d) appendices on nymphal characters, collec
tion and preservation methods; 
(e) an extensive bibliography. 

THE RICE CROP 

Rice is primarily a tropical crop, but it is _grown 
, over a broad geographical area, from 49°N in 
Czechoslovakia to 35°S in Australia. The 
highest yields are obtained in temperate 
regions, such as the Po Valley in Italy, northern 
Japan, and New South Wales, Australia. The 
Asian countries have over 90% of the world 
rice-growing land and produce about 90% of 
the total world production (De Datta, 1981). 

The genus 0ryza, to which cultivated rices 
belong, includes 22 species distributed 
throughout the tropical and warm temperate 
regions of the world (Vaughan, 1989). It is the 
most important genus in the subfamily 
Oryzoideae of the Poaceae (Gramineae), which 
includes 12 genera and 71 species. Only two 
species of 0ryza are important crop plants: the 
Asian rice, 0. sativa L. and the West African 
species, 0. glaberrima Steudel. In Africa 0. 
glaberrima is gradually being replaced by 
cultivars of 0. sativa, although continuous 
introduction of 0. sativa rices by traders from 
the Far East may have occurred over the past 
2000 years (Carpenter, 1978). Three 'races' of 0. 
sativa are recognised: indica, japonica and 
javanica, Indica rices are indigenous to the 
humid regions of the Asian tropics and 
subtropics. The japonica rices are limited to the 
temperate zones of Asia, while javanica rices 
are mainly grown in parts of Indonesia (De 
Datta, 1981). 

THE RICE PEST COMPLEX 

The insect pest complex associated with rice has 
been described by Pathak (1967, 1968) and Grist 
and Lever (1969). Grist and Lever list many 
species as damaging to growing rice, but a 
smaller number arc considered as significant 
pests. Pathak (1968) considered that of the 70 
species recorded as pests, about 20 were of 
major significance. These may be grouped as 
follows: 

• Stem borers are most commonly Lepidoptera, 
mainly species of Pyralidat\ but with some 
Noctuidae. Generally considered the most 
destructive pests of rice. 

• Asian rice gall midge, 0rseolia oryzae (Wood
Mason) (Diptera: Cecidomyiidae), is a serious 
pest in Asia where it damages rice by trans
forming shoots into tubular galls that dry off 
without forming panicles. [The African rice gall 
midge, 0. oryzivora Harris and Gagne, was 
recently described from Africa (Harris and 
Gagne, 1982).] 

• Heteropterous bugs, such as Leptocorisa 
species in Asia and 0eba/us pugnax (Fabricius) 
in southern USA, damage rice by sucking the 
sap from developing rice grains. They may feed 
and multiply on grasses in the vicinity of rice 
fields and then migrate to flowering rice. 

• The rice hispa beetle, Dic/adispa armigera 
(Olivier), in Asia may cause extensive damage 
to leaves by their feeding. 

• Leafhoppers and planthoppers (Homoptcra: 
Auchenorrhyncha) were formerly regarded as 
of only minor significance, but are now con
sidered among the most important and are the 
subject of this resume. 

Rice Diseases Spread by 

Leafhoppers and Planthoppers 

The number of rice diseases known to be spread 
by lea/hoppers and planthoppers has increased 
dramatically during the last 20 years. Most of 
these are known only from Asia, reflecting the 
importance of the crop in the region and the 
research emphasis over this period. Most of the 
disease organisms are viruses (see summary 
Table below). Outside Asia the only virus 
disease spread by lea/hoppers or planthoppers 
is 'hoja blanca' in South and Central America. 
(In Europe rice Guiallume virus is transmitted 
by aphids, and in Africa yellow mottle virus is 
mechanically transmitted by chrysomelid 
beetles.) 

The terminology concerning insect-trans
mitted plant viruses has increased in complexity 
with increasing knowledge of the organisms 
and is based on vector-virus interactions, the 
routes and mechanisms of transmission, and 
the taxonomy of the viruses themselves. Nault 
and Ammar (1989) and Hibino (1989) provide 
good reviews. A summary Table of virus and 
mycoplasma-like organisms (MLO) diseases 
spread by Auchenorrhyncha is given here based 
on those in Ou (1985) and Hibino (1989). 

Summary table of virus and mycoplasma-like organisms (MLO) diseases of rice 

Vector genera and species 

Virus diseases 

Tungro/waika Nephotettix virescens, 
N. cincticeps1 N. nigropictus, 
Recilia dorsalis 

Rice-transitory yellowing Nephotettix cincticeps, 

Rice stripe 

N. nigropictus, N, virescens 

Laodelphax striatellus, Terthron 
albovittatum, Unkanodes 
sapporonus 

5 

Distribution 

Bangladesh, India, 
Indonesia, Malaysia, 
Philippines, Thailand 

Taiwan, China 

Japan, Korea, 
Taiwan, China 
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Summary table of virus and mycoplasma-like organisms (MLO) diseases of rice 
( continued) 

Rice grassy stunt 

Rice hoja blanca 

Rice dwarf 

Vector genera and species 

Nilaparvata lugens, N. bakeri, 
N. muiri 

Tagosodes orizicolus, 
T. cubanus 

Nephotettix cincticeps, 
N. nigropictus, N. virescens, 
Recilia dorsalis 

Rice gall dwarf Nephotettix nigropictus, 
N. virescens, N. malayanus, 
N. cincticeps, Recilia dorsalis 

Rice black-streaked dwarf Laodelphax stria/el/us, 
Unkanodes sapporonus, 
U. albifascia, 
Terthron albovittatum 

Rice ragged stunt Ni/aparvata lugens, N. bakeri 

Bunchy stunt Nephotettix virescens, 
N. cincticeps 

MLO diseases 

Yellow dwarf Nephotettix virescens, 
N. cincticeps, N. nigropictus 

Orange leaf Recilia dorsalis 

Distribution 

India, Indonesia, 
Malaysia, Taiwan, 
Philippines, Sri 
Lanka, Thailand 

S & C America 

Japan, Korea, China 

Thailand 

Japan, l(orea, China 

Indonesia, 
Philippines, 
Thailand, India 

China 

Asia 

Asia 

What are Leafhoppers and 

Planthoppers? 

The Order Hemiptera is a large group of mostly 
plant-feeding insects and much the largest of 
the Exopterygote Orders (those insects with 
incomplete metamorphosis). Two sub orders 
are recognised here ~ the Heteroptera and the 
Homoptera. Some authors regard these as 
separate Orders the Hemiptera (containing only 
the Heteroptera) and the Homoptera. Hemip
tera are defined as having mouthparts that are 
piercing and suctorial with the palpi atrophied 
and the labium in the form of a dorsally 
grooved sheath receiving two pairs of bristle
like stylets (modified mandibles and maxillae). 
Two pairs of wings are present, the forewings 
most often of harder consistency than the hind 
wings. 

The suborders may be separated as follows: 

Forcwings, when developed, of more or less 
uniform texture, without sharp differen
tiation into corium and membrane, usually 
held roof-like over abdomen. Insertion of 
labium close to prosternum, without an 
intervening sclerotised gula ..... Homoptera 

Forewings, when fully developed, with basal 
thickened corium and apical membrane, 
usually folding flat, or nearly so, on 
abdomen and with apices widely over
lapping. Insertion of labium usually remote 

7 

from prosternum, with a sclerotised region 
intervening . . Heteroptera 

The Homoptera are usually separated into three 
series (divisions): 

1. Coleorrhyncha, containing only the family 
Peloridiidae, a very small group of only 20 
species found in saturated mosses and liver
worts in Australia, New Zealand and cool 
temperate South America. 

2. Sternorrhyncha, comprising the Psylloidea 
(psyllids: jumping plant lice), Aleyrodoidea 
(whiteflies), Aphidoidea (aphids, adelgids) 
and Coccoidea (scale insects and mealy
bugs). 

3. Auchenorrhyncha, comprising the Fulgor
oidea (planthoppers), Cercopoidea (frog
hoppers, spittlebugs), Cicadelloidea (leaf
.hoppers), Membracoidea (treehoppers), and 
Cicadoidea (cicadas). 

The Auchenorrhyncha are separated from the 
other suborders by the possession of 3 tarsal 
segments in the adult while the other two have 
2 segments (sometimes one or none). 

The general appearance of adult leafhoppers 
and planthoppers is quite characteristic and 
easily recognised with practice (see Plates 1-3). 
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SERIES AUCHENORRHYNCHA 

The subdivision of this diverse assemblage of 
forms presents some problems but usually the 
series is divided into the Fulgoromorpha 
comprising just the Fulgoroidea (planthoppers), 
and the Cicadomorpha comprising the Cicadel
loidea (leafhoppers), Cercopoidea (spittlebugs) 
and the Cicadoidea (cicadas). 

The Fulgoromorpha and Cicadomorpha may 
be separated by the following key: 

Tegulae almost always present on mesothornx, 
mid-coxae elongate, widely separated, 

scape ---~ _ --~:.-?""----\ ·· ·y::>.o" 
. ·/::_::····:edicel of antenna 

not or scarcely thicker 
1 .2 than scape. 

wart-like sensilla absent 

...---- tegulae absent 

1.3 

CICADOMORPHA 

pedicel of antenna enlarged, often bulbous, 
with numerous wart-like sensilla (Figs 1.1-
1.3) ............. Fulgoromorpha (Fulgoroidea) 

Tegulae lacking, mid-coxae short, not widely 
separated, pedicel of antenna not or scarcely 
thicker than scape, without wart-like 
sensilla (Figs 1.7-1.14) ........ Cicadomorpha 

Cicadomorpha 

Only the families Ccrcopidae (as minor pests in 
Africa and as casuals elsewhere) and Cicadel
lidae are found on rice and will be treated in 
detail here. 

~------
/ 

• .... ······A~i"~/ 
~'"~~:J) 

pedicel of antenna enlarged 
1.5 often bulbous with numerous 

wart-like sensilla 

tegulae present 

~ 

1.6 

FULGOROMORPHA 

Figs 1.1-1.6, Cicadomorpha and Fulgoromorpha. 1.1, ventral view of thorax of cicadellid. 1.2, antenna of 
cicadellid. 1.3, head of cicadcllid. 1.4, ventral view of thorax of delphacid. 1.5, antenna of delphacid. 1.6, head 
of delphacid. 

1.7 

CICADOIDEA 

pronotum variously 

enlarged ----

1.11 

MEMBRACOIDEA 

Lea/hoppers and /Jlanthoppers of Rice 

3 ocelli in 
triangle 

9 

1.8 

2 ocelli 

ornone~ 

1
·
9 0 ~1.10 

• 
pronotum normal, 

not enlarged ------.-......,c--x 

• 
1.13 

hind tibia with 
few stout spines --~, 

1.12 

1.14 

hind lib:,,. with 
rows of se tae 

CERCOPOIDEA CICADELLOIDEA 

Figs 1.7-1.14, Separation of Cicardomorpha superfamilies. 1.7, head of cicada. 1.8-1.10, cicadellid heads. 
l.11, membracid. 1.12, cercopid. 1.13, hind leg of cercopid. 1.14, hind leg of cicadellid. 
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Family Cercopidae 

Cercopidae appear to be almost entirely absent 
from rice, with the exception of records of 
Locris species in Africa (Akingbohungbe, 1983). 
This is not easily explained, for many cercopids 
will develop on grasses and some are important 
pasture pests in South America. 

Family Cicadellidae 

This is the largest family in the Auchenor
rhyncha and at present over 15,000 species have 
been described. A considerable number of 
subfamilies have been recognised but unfortu
nately with little agreement between specialists 
on their easy separation. However, in spite of 
the considerable number of pest species within 
the family, many are concentrated within a 
rather small number of subfamilies. Those 
species that are regularly found on rice come 
from just three subfamilies: Cicadcllinac, 
Deltocephalinae and Typhlocybinae. In addition 
species of Hecalinae (in Asia) are often found 
and the subfamily is included here. 

The following key separates these four 
subfamilies: 

1. Clypeus and clypcllus swollen (Fig. 1.15). 
Usually large species over 6 mm in length 

. . . . . . . . . . . . Cicadellinae 
- Clypeus and clypcllus of usual proportions 

(e.g. Fig. 1.16) ..................................... 2 
2. Forewing without crossveins subapically 

(e.g. Fig. 1.17), usually without any ocelli on 
head ................................ Typhlocybinae 

- Forewing with crossveins subapically (e.g. 
Fig. 1.18), usually with ocelli clearly visible 
on vertex ............... 3 

3. In lateral view head more or less rounded at 
junction of face and vertex .... 

........................ Deltocephalinac 
- In lateral view, head strongly ridged at 

junction of face and vertex (e.g. Fig. 1.19) 
.......................................... , . , Hecalinae 

1.16 

1.18 _ ~ 

~1~ 
Figs 1.15-1.19, Cicadellidae. 1.15, Cicadellinae. 1.16, 
Deltocephalinae head. 1.171 Typhlocybinae. 1.18, 
forewing of Deltocephalinae. 1.19, lateral view of 
head of Hecalinae. 
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Subfamily Cicadellinae 

Members of this subfamily, which includes the 
genera, Cofana, Cicade/la and Hortensia, feed 
from the xylem vessels of the host plant and 
forcefully eject copious amounts of watery 
honeydew as they feed. For this reason they are 
frequently called 'sharpshooters'. 

Subfamily Deltocephalinae 

This very large subfamily contains many 
species that feed in grassland habitats, or on 
cereal crops. Most vector species are found in 
this subfamily, including Neplwtettix, and 
Macrosteles, are known to feed from phloem 
vessels of their host plants. 

Subfamily Typhlocybinae 

The majority of species in this subfamily are 
relatively small, frail insects. Most feed by 
sucking the contents of mcsophyll cells, and the 
resulting patches of empty ceJls give a white 
mott1cd appearance to leaves. Large numbers of 
individuals may make a considerable impact on 
the growth of their host plants. Members of the 
tribe Empoascini, including species of 'Empo
asca' (in the widest sense of the genus), some 
species of which are able to feed both from 
mesophyll cells and from phloem tissue . 

Subfamily Hecalinae 

A relatively small group of cicadellids. Some 
species of the genus Hecalus in Asia super
ficially resemble the green Nephotettix species 
(Deltocephalinae) and may be confused with 
them. No Hecalinae are known to be rice pests. 

Fulgoromorpha 

Fulgoroidea (planthoppers) 

Among the 19 recognised Fulgoroidea (plant
hopper) families, only the Delphacidae are 

commonly found, including the major pest 
species Ni/aparvata lt1gens and Sogate/la ft1rcifera. 
Most delphacids are known to be associated 
with grasses and therefore it is not surprising to 
find that only the Delphacidae are common on 
rice. A considerable number of delphacid 
species may be found as 'casuals' in rice fields, 
where they may feed from rice or from other 
grass species growing as weeds. The host plant 
specificity of most species is not adequately 
known. Laboratory assessments of the host 
range of a species may not adequately reflect 
that used in the field. For instance, N. lugens is 
recorded from a very wide range of grass 
species (e.g. Mochida and Okada, 1971) but is 
now known to be monophagous on Oryza. 

Jn other fulgoroid families rice-associated 
species are found in the Meenoplidae where 
one species is a minor pest in Africa and Asia. 
(Meenoplidae are absent from the New World 
and not found in temperate parts of Europe.) 
Also, one species of Lophopidae, Pyrilla per
pt1si/la (Walker), is found on rice in Jndia, but it 
more usually attacks sugarcane and only during 
favourable climatic conditions will it develop on 
rice (Garg and Sethi, 1983). Planthopper species 
from other families (e.g. Cixiidae) are occasion
ally found as casuals. 

The following pictorial key (Figs 1.20-1.34), 
consisting of four groups of characters separ
ates the most commonly encountered families. 
A key to all families may be found in O'Brien 
and Wilson (1985). 
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Figs 1.20-1.34, Pictorial key to separate common Fulgoroidca families. 1.20-1.23, hind leg of Fulgoroidea 
families. 1.20, Delphacidae. 1.21, Cixiidae. 1.22, Cixiidae. 1.23, Lophopidae. 1.24, rostrum of Cixiidae. 1.25, 
rostrum of Derbidae. 1.26, forewing of Meenoplidae. 1.27, forewing of Cixiidac. 1.28, face of Dictyopharidae. 
l.29, face of Cixiidae. 1.30, head of Tropiduchidae. 1.31, Jssidae. 1.32, Flatidae. 1.33, Ricaniidae. 1.34, 
Lophopidae. 
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Taxonomic methods used in the study 
of Auchenorrhyncha 

Morphological characters for the separation of 
leafhopper and planthopper species are found 
principally in structures of the male external 
genitalia. Often special techniques are required 
to display these structures (details of some of 
these are given in Appendix 2). Consequently it 
is often impossible to identify females unless 
associated males are also available. 

The Auchenorrhyncha include many groups 
of related species that lack obvious morpho
logical differences. Such sibling species present 
special difficulties for the taxonomist and may 
be understood only by the application of 
biosystematic methods (see Claridge and 
Morgan, 1987). These are largely outside the 
scope of this book, but they include the 
following. 

1. Recording and analysis of acoustic signals 
The recording of acoustic signals used in court
ship and mating behaviour by adult leafhoppers 
and planthoppers has dramatically altered the 
assessment of population differences and the 
investigation of closely-related species. Claridge 
(1985a, 1985b) has provided comprehensive 
revues on the subject. 

2. Morphometric techniques 
Multivariate computerised analytical methods 
allied to modern image analysis techniques 
provide powerful tools for the analysis of diffi
cult species groups and intraspecific variation. 
Siwi (1986, 1987) has used such methods for the 
study of geographical variation in Nephotettix, 
and Claridge et al. (1984) for similar work on 
Nilaparvata lugens. 

3. Electrophoresis 
Enzyme gel electrophoresis is a simple but 
powerful biochemical technique for the separ
ation of closely related populations and species. 
As yet, these methods have been little used for 
Auchenorrhyncha. A recent full review is given 
by den Hollander (1989). 

Biosystematic studies on rice associated leaf
hoppers and planthoppers have great potential, 
but have to date only been applied to Nilapar
vata and Nephotettix species. We hope that this 
present volume will provide the basis for 
further such work. 

Morphology 

A comprehensive account of Auchenorrhyncha 
morphology can be found in recent papers by 
Blocker and Triplchorn (1985) on leafhoppers 
and by O'Brien and Wilson (1985) on plant
hoppcrs. Annotated figures only arc given here 
(Figs 1.35-1.50) to facilitate the use of keys else
where in this handbook. 

Cicadellidae morphology 

Figs 1.35-1.43. 

Delphacidae morphology 

Figs 1.44-1.50. 
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sternal apodemes of abdomen 

1.36 

vertex 
clypeus 

_,,,-eye 

gena 

-pronotum 

lorum 

---scutellum 
clypellus 1.38 

Figs 1.35-1.38, Cicadellidac morphology. 1.35, Nephotettix nigropictus adult. 1.36, internal sternal apodemes of 
1~ale. 1.37, face of adult cicadellid. 1.38, head of cicadellid male, 1.37, face of adult cicadellid. 1.38, head of 
c1cadellid. 
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1.39 anal tube 

pygofer 

gonopore 

aedeagus subgenital plate 

aedeagus 

1.40 

paramere (style) 

subgenital plate 

paramere (style) 

pygofer 

1.41 

1.43 

1st valvifer 
2nd valvifer 

7th sternite 

1.42 
pygofer pygofer 

anal tube 

ovipositor 
'' 

7th sternite 

Fig. 1.39-1.43, Cicadellidae male and female genitalia. 1.39, lateral view of male genitalia of Nephotettix nigro
pictus. 1.40, ventral view of male genitalia of N. nigropictus. 1.41, 1.42, lateral view of abdomen of female cica
dellid. 1.43, ventral view of tip of abdomen of female cicadellid. 
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---------abdomen 

1.45 forewing 
~ 

clavus 

claval veins 

median carina 

tegula 
'--

Irons 

1.47 
postclypeus carina 

mesonotum 

Figs 1,44-1.47, Delphacidac morphology. 1.44, Sogatella furcifera adult. 1.45, forewing of S. furcifera. 1.46, face 
of delphacid. 1.47, head, dorsal view. 
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1.48 

aedeagus 
anal tube appendages 

anal tube appendages 

pygofer 

1.49 gonopore 

ventrocaudal view 
aedeagus 

connective "" aedeagal teeth 

lateral view (dissected) 

paramere 

1.50 

pygofer 

Figs. 1.48-1.50, Delphacidae male and female genitalia. 1.48, S. furcifera, male genitalia, ventrocaudal view. 
1.49, S, furcifera, lateral view of male genitalia, dissected. 1.50, abdomen of delphacid female, ventral view. 

SECTION 2 
AUCHENORRHYNCHA 

FAUNA OF RICE 
FIELDS 



General Introduction 

INTRODUCTION 

The leafhopper and planthopper faunas of rice 
fields were analysed by Wilson and Claridge 
(1985). They separated the rice-growing lands of 
the world into five regions and this arrange
ment is also followed here: 

1. North and South America 
2. Europe 
3. North Africa and Middle East 
4. Africa south of Sahara 
5. Asia and Australasia 

REGIONAL KEYS 

The treatment for each region begins with a list 
of studies on the Auchcnorrhyncha of rice in 
that region followed by lists of the common 
rice-associated species and keys to those 
species. 

Several species occur on rice in more than one 
region. 
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Notes on the use of the keys 

The keys in this section have been designed to 
aid rapid and accurate identification of the 
commoner species found on rice in each region. 
Mostly they are based on male specimens since 
the genitalia usually provide the only reliable 
diagnostic characters. However, inevitably, 
there will be occasions when a species not 
usually known from rice appears in numbers. If 
it is not possible to identify specimens with 
comparative case using the keys here, they may 
be unrecorded species. It is, unfortunately, not 
usually possible at present to write reliable keys 
to females since male genitalia structure is used 
to separate species (and sometimes genera 
also). However, females may often be identified 
by association with males. Separation of males 
and females may be made by reference to 
figures in the morphology section (pp. 15-18). 

Keys to genera have not been given since 
the diagnosis of many genera is difficult and 
problematical. 

Further information, and usually further 
drawings, for each species are given in Section 3. 



1. North and South America 

Rice is grown in the southern states of the USA 
and widely in Central and South America, 
where upland rice is prevalent. Leafhoppers 
and planthoppers are not considered major 
pests of the crop in these areas, but may be 
commonly found. Exceptions are the vectors 
of hoja blanca disease of rice; Tagosodes orizico
lus and T. cubanus. 

Major publications include: Bowling (1967); 
Cherry et al. (1986); Dinthes (1963); Remes 
Lenicov and Teson (1985); Wouters (1963). 

Species list 

Delphacidae 

Tagosodes orizico/us (Muir) 
Tagosodes cubanus (Crawford) 
Toya propinqua (Fieber) 
Sogatel/a kolophon (Kirkaldy) 

Cicadellidae: Cicadellinae 

Hortensia si111i/is Walker 
Draecu/acephala spp. 
Decl1acona missionum (Berg) 
Tretogonia notatifrons Melichar 

Cicadellidae: Deltocephalinae 

Macrosteles quadrilineatus (Forbes) 
Gra111inel/a nigrifrons (Forbes) 
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Balclut!ia i11cisa Matsumura 
B. rosea (Scott) 

Keys to North and South American 
species (males) 

Family Delphacidae 

1. Vertex longer than broad with yellow stripe 
extending to thorax (Fig. 2.8) .... 2 

- Vertex as long as broad, yellow stripe 
absent. Male genitalia with Y-shaped 
process on diaphragm (Figs 2.2, 2.3) . 

Toya propinqua 
2. Frons, clypeus and genae pale or yellow 

(Fig. 2.4). Parameres strongly bifurcate (Fig. 
2.5) . . . . . Soga tel/a kolop/1011 

~ Frons, clypeus and genae dark marked .... 3 
3. Brown suffusion over whole body and 

wings. Male genitalia with paramercs 
shaped as in Fig. 2.7, V-shaped structure at 
mid-point of diaphragm (Fig. 2.6) .. 

. ........ Tagosodes orizicolus 
- Darker marking usually confined to facei 

body yellow. Male genitalia with parameres 
shaped as in Fig. 2.10, projection at mid
point of diaphragm (Fig. 2.9) .... 

. . . Tagosodes cubanus 

Leafhoppers and Planthoppers of Rice 

2.10 
2.9 
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2.5 

2.8 

\ 
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F~gs 2.1-2.10, Delphacid species found in North and South America. 2.1-2.3, Toya propinqua: 2.1, male, dorsal 
~'.ew, 2.2, male genital capsule, 2.3, diaphragm. 2.4-2.5, Sogatella koloplwn. 2.4, face, 2.5, pararnere. 2.6-2.7 
~~gosodes orizicolus. 2.6, diaphragm, 2.7, paramere. 2.8-2.10 Tagosodes cubanus. 2.8, male dorsal view, 2.9, 

{_ iaphragm, 2.10, pararnere. 
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Family Cicadellidae 

1. Smaller than 4 mm long 2 
Larger than 4 mm long ......................... 5 

2. Vertex and face without any dark markings 
Balclutl,a spp. (e.g. Fig. 2.15) 3 

- Vertex and face with black markings (Figs 
2.20, 2.22) . . . . . . . . . . . .............. 4 

3. Male aedeagus with 3 pairs of processes 
arising basally (Figs 2.18, 2.19) B. incisa 
Male aedeagus, simple, without any basal 
processes (Fig. 17) B. rosea 

4. Vertex with black markings (Fig. 2.22) . 
Macrosteles quadrilineatus 

Vertex with dark spots between eyes (Pig. 
2.20) male genitalia (Fig. 2.21) 

........ Graminefla nigrifrons 

2.11 

5. Vertex more or less triangular, speci~s 
mostly green ......... . 

- Vertex rounded, brown coloured species 
) 

6. Larger species (5-8 mm), vertex long anq 
strongly pointed (Fig. 2.11) .... 

Draeculaceplzala spp. 
- Smaller species (4-6 mm), vertex shorte1 

finely marked in black (Fig. 2.12) ............. . 
........ Hortensia simil/1 

7. Larger species (9-11 mm), vertex unmarked 
(Fig. 2.13) .. Tretogonia notatifro11, 
Smaller species (6-8 mm), vertex marked 
with black (Pig. 2.14) 

..... Dechacona missionu11, 

2.12 
2.13 

Figs 2.11-2.14, Cicadellid species found in North and South America. 2.11, Draeculacephala sp. 2.12, Hortensii 
similis. 2.13, Tretogonia notatifrons, head. 2.14, Dechacona mission um, head. 

2.20 

2.21 
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2.17 

2.19 

2.22 

Figs 2.15-2.24, Cicadellid species found in North and South America. 2.15, Balclutha sp. dorsal view. 2.16, 
Bnlc!utha sp. head. 2.17, B. rosea, acdcagus, lateral view. 2.18, B. incisa, aedeagus ventral view. 2.19, B. incisa 
aedea_g_us, lateral view. 2.20, Graminel/a nigrifrons, head. 2.21, G. nigrifrons, male genitalia. 2.22, Macroste/es 
quarln/111eatus, dorsal view. 2.23-2.24, M. quadrilineatus, aedeagus. 



2. Europe 

Rice is grown widely in southern Europe but 
very few leafhopper species have been collected 
and none appear to have any importance as 
pests in Europe. Studies and surveys of the 
Auchenorrhyncha have been conducted in 
Spain (Medina el al., 1982, but only cicadellids), 
and Italy (Arzone, 1972; Olmi, 1968, 1969). 
Lodos and Kalkandelen (1984) record several 
Zyginidia species (Cicadellidae) as being found 
commonly on rice in Turkey. The following 
species: Laodelphax striatel/us (Fallen) (Delpha
cidae), Macrosteles sexnotatus (Fallen) (Cicadel
Jidae: Deltocephalinae) and Cicadel/a viridis 
(Linneaus) (Cicadellidae: Cicadellinae) are those 
most commonly collected, according to these 
studies. Adults of the delphacid, Stenocranus 
major (Kirschbaum), were collected from rice 
(Olmi, 1969) but breed only on Phalaris. It is not 
included here. 
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Key to European species (males) 

1. Delphacidae. Small species with mesonotum 
black (Fig. 2.25), male genitalia as shown in 
Figs 2.26-2.29 ........... Laodelpliax striate/I us 

- Cicadellidae ........................................ 2 
2. Larger species (9-10 mm long), greenish-

blue in colour (Fig. 2.30) ...... Cicadel/a viridis 
- Smaller species (5 mm long or less), pale 

yellow-brown with darker markings ....... 3 
3. Larger, 3.5-5 mm in length. Vertex with 

dark markings as shown in Fig. 2.36. Male 
genitalia as Figs 2.37, 2.38 ....................... . 

..................... Macrosteles sexnotatus 
Smaller, 2.5-3.5 mm in length. Vertex with 
Jess distinct markings as shown in Fig. 2.31. 
Male genitalia as Figs 2.34, 2.35 ............... . 

Zyginidia spp. 

2.30 

2.32 
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2.38 

Figs 2.25-2.38, Species found in Europe. 2.25-2.29, Laode!pliax striatel/us. 2.25, head. 2.26, male genital 
capsule. 2.27, parameres. 2.28, anal segment. 2.29, aedeagus, lateral view. 2.30, Cicadella viridis. 2.31-2,35, 
Zyginidia sp. 2.31, head. 2.32, upper pygofer process. 2.33, sub genital plate, lateral view. 2.34, aedeagus, 
ventral view. 2.35, aedeagus, lateral view. 2.36, Macrosteles sexnotatus, dorsal view. 2.37, aedeagus, ventral 
view. 2.38, aedeagus, lateral view. 



3. North Africa and Middle East 

Only one general study has been made on the 
Auchenorrhyncha of rice in this region, by 
Ammar et al. (1983) in Egypt. They noted that 
15 species were found regularly (Delphacidae, 
Cixiidae and Cicadellidae), but none were 
recorded as pests. In addition, identifications of 
Auchenorrhyncha from rice in Iran have been 
made by IIE and include the known disease 
vectors, L. slriatel/us (Fallen) (Delphacidae) and 
Macros/el es /aevis (Ribaut) (Cicadellidae). 

Species list 

Delphacidae 

Soga/el/a vibix (Haupt) 
Sogatel/a nigeriensis (Muir) 
Laodelphax striate/I us (Fallen) 

Cicadellidae 

Balclutha incisa Matsumura 
Macrosteles /aevis (Ribaut) 
Nep/10/ettix modu/atus Melichar 
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Keys to North Africa and Middle East 
species 

Family Delphacidae 

1. Vertex and thorax with yellow stripe 
extending posteriorly (Fig. 2.44) 2 
Vertex and thorax without yellow stripe, 
mesonotum almost entirely black. Male 
genitalia as Figs 2.40-2.42 . 
. ............ , , , , , , ... , ........ Laode/pliax striate/I us 

2. Face almost entirely dark brown with paler 
carinae (Figs 2.47-2.49). Male genitalia as in 
Fig. 2.45 .. , .... Soga tel/a nigeriensis 

- Face pale yellow with dark genae (Fig. 2.45). 
Male genitalia as in Fig. 2.46 

................. Soga tel/a vibix 

Family Cicadellidae 

1. Green with dark brown/black markings on 
head and forewings (Figs 2.50-2.51). Male 
genitalia as Figs 2.52-2.54 

................. Nephotettix modu/atus 
- Yellow or yellow-brown with no markings 

as above . .. ..... 2 
2. Vertex with black markings as Fig. 2.58. 

Male aedeagus as Figs 2.59, 2.60 
Macrosteles !aevis 

- Vertex rounded, without markings. Male 
aedeagus as Figs 2.56, 2.57 .. Ba/clutha incisa 
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2.41 2.39 
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2.46 
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2.49 

Figs 2.39-2,49, Delphacid species found in North Africa and Middle East. 2.39-2.43, Laodelphax striatellus. 
~-44-2,46, Sogatella vibix. 2.44, head, dorsal view. 2.45, face. 2.46, male genitalia. 2.47-2.49 Sogatella 11iger~ 
iensis, male genitalia. 2.47, lateral view, dissected. 2.48, ventral view. 2.49, paramere. 
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Figs 2.50-2.60, Cicadellid species found in North Africa and Middle East. 2.50-2.54, Nephotcttix motiu/atus, 
2.50, dorsal view. 2.51, head. 2.51, pygofer spine. 2.53, aedeagus, lateral view. 2,54, aedeagus, ventral view. 
2.55-2.57, Balclutha incisa. 2,55, head. 2.56, 2.57, aedeagus. Figs 2,58-2.60, Macroste/es laevis. 2.58, dorsal view-
2.59, aedeagus, lateral view. 2.60, aedeagus, ventral view. 

4. Africa south of Sahara 

Rice is an increasingly important crop in trop
ical Africa but few of the 60 or so insects 
recorded have been studied in detail (Soto and 
Siddiqui, 1978). Relevant studies dealing with 
rice in West Africa are those of Breniere {1969); 
Descamps {1956); Soto and Siddiqui {1978), and 
Zakra et al. (1986). 

Species list (West Africa) 

Delphacidae 

Nilaparvata meander Fennah 
Tagosodes cubanus (Crawford) 
Soga/el/a kolophon (Kirkaldy) 

Meenoplidae 

Nisia nervosa (Motschulsky) 

Cercopidae 

Locris species 

Cicadellidae 

Nephotettix modu!atus Melichar 
N. a/er Ghauri 
Cofana spectra (Distant) 
Cofana unimacu/ata {Signoret) 
Recifia mica Kramer 
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Keys to species in Africa south of 
Sahara 

Family Meenoplidae 

One species easily separated from delphacids 
by absence of post-tibial spur. Externally as in 
Fig. 2.61 ................................... Nisia nervosa 

Family Delphacidae 

1. First tarsal segment with distinct spines 
(Fig. 2.62). Vertex broad. Male genitalia as in 
Figs 2.64, 2.65 ................. Ni/aparvata meander 
- First tarsal segment without spines. Vertex 
narrow. Male genitalia as in Figs 2.66-2.68 ... 2 
2. Male genitalia as in Figs 2.67, 2.68 ........... .. 

Tagosodes cu ban us 
- Male genitalia as Fig. 2.66 ...................... .. 
........................................ Soga tel/a kolophon 
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2.63 

2.65 

/ 

family Cercopidae 

Locris species are the only Ccrcopidae recorded 
from rice. Their large size, external appearance 

d red coloration make them easily recognisan 
able (Fig. 2.69). 

2.66 Fig. 2.69, Locris sp. 

2.67 

2.68 \ 

Figs 2.61-2.68, Planthopper species found in Africa south of Sahara. 2.61, Nisia nervosa. 2.62-2.65, Nilaparvat/1 
meander. 2.62, hind leg. 2.63, head. 2.64, male genitalia. 2.65, male genitalia, lateral view dissected. 2,66, 
Sogatel!a kolophon, male genitalia. 2.67, 2.68, Tagosodes cubanus. 2.67, male genitalia, lateral view dissected-
2.68, male genitalia. 

Family Cicadellidae 

1. Mainly bright green in colour with some 
brown/black markings on head and fore-
wings ............ Nep/10/ettix spp ............. 2 
Large (6-9 mm) lcafhoppcrs that arc either 
white or very pale green and without 
distinct dark markings .......................... 3 
Smaller leafhoppers ( < 6 mm), light brown 
with some darker markings (Figs 2.84, 2.85) 

........ Rec ilia mica 
2. Vertex usually with submarginal black band 

complete (Figs 2.70, 2.71). In males pygoler 
with single short spine (Fig. 2.72) .... N. afer 

- Vertex usually with submarginal black band 
separated or reduced in middle (Fig. 2.76). 
In males pygofcr with single long spine (Fig. 
2.77) ........................ N. modulatus 

3· Vertex with central dark spot present at 

junction of vertex and face (Fig. 2.81), 
usually white ..................... Cofana spectra 
Vertex without central spot at junction of 
vertex and face (Fig. 2.83), usually pale 
green .............. Cofana unimaculata 

2.70 

2.71 

2.72 

J 
2.75 

'\2.78 
2.77 

/ 

2.74 

2.79 

:'\ 
' ' 

II ! \ \I , , I 
Ir\ : i\ 
1 i i I 

\..f ( 

Figs 2.70-2.74, Neplwtettix afer. 2.70, dorsal view. 
2.71, head. 2.72, pygofer spine. 2.73, aedeagus, 
lateral view. 2.74, aedeagus, ventral view. Figs 2,75-
2,79, Neplwtettix modulatus. 2.75, dorsal view. 2.76, 
head. 2.77, pygofer spine. 2.78, aedeagus, lateral 
view. 2.79, aedeagus, ventral view. 



34 Section Two: Auchenorrhyncha Fauna of Rice Fields 

2.80 2.81 2.82 

2.83 

2.84 2.85 

Figs 2.80, 2.81, Cofana spectra. 2.80, dorsal view. 2.81, head. Figs 2.82, 2.83, Cofana u11imaculata. 2.82, dorsal 
view. 2.83, head. Figs 2.84, 2.85, Recilia mica. 2.84, head. 2.85, male genitalia, lateral view. 

5. Asia and Australasia 

Rice in Asia has a potential 'fauna' of over 30 
regularly associated species, many more than 
elsewhere. The reasons for this richness are not 
known, but a combination of factors must be 
involved. The origins of Oryza in Asia, and its 
multiplication by domestication over many 
thousands of years, coupled with a rich indige
nous fauna and very large areas given to rice 
production must have all contributed to the 
number of species found today. 

There are many taxonomic or faunistic 
studies that list species as being found on rice. 
The following is a list of those studies made 
specifically on Auchenorrhyncha or that include 
lists of pest species. 

Bangladesh: 
Ahmed et al., 1980; Alam, 1967; Kabir and 
Choudhury, 1975 
China: 
Bangkan Hunang and Qi Shicheng, 1981; Kuoh 
Chung Lin, 1983 
Fiji: 
Hinckley, 1963 
India: 
Bhalla and Pawar, 1975; Kalodc, 1983; Misra, 
l9S0; Misra and Israel, 1968; Reddy et al. 1983; 
Sohi, 1983; Nath et al., 1989 
Indonesia: 
van Halteren 1979· Otake and Hokyo, 1976; 
Soehardjan, 1973 ' 
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Japan: 
Esaki and Hashimoto, 1937; Suenaga and 
Nakatsuka, 1958 
Korea: 
Paik, 1967 
Malaysia: 
Kathirithamby, 1981; Otake and Hokyo, 1976; 
Yunus and Rothschild, 1967 
Philippines: 
Cendana and Calora, 1967; Claridge and 
Wilson, 1981 
Thailand: 
Hongsaprug, 1987; King, 1968 
Oriental region in general: 
Nasu, 1967; Pathak, 1967; Sohi, 1983 

The following species have been cited most 
often in the above reference list and represent 
the most economically important ones. Keys are 
given below to differentiate these, together with 
some related species and casually occurring 
ones with which they may be confused. 

Delphacidae 

Nilaparvata /11ge11s (Stal) 
N. bakeri (Muir) 
N. nrniri China 
Sogatel/a furcifera (Horvath) 
5. kolop/1011 (Kirkaldy) 
5. vibix (Haupt) 



36 Section Two: Auchenorrhyncha Fauna of Rice Fields 

Laodelphax stria/el/us (Fallen) 
Tagosodes pusanus (Distant) 
Unkanodes sapporonus (Matsumura) 
Unkanodes a/bifascia (Matsumura) 
Hanna/ia anacharsis Fennah 
Tertl1ron albovittatu1n (Matsumura) 
Toya propinqua (Fieber) 
l'erkinsiel/a spp. 
Tarophagus spp. 
Peregrinus maid is (Ashmead) 
Cemus spp. 
Sardia rostrata Melichar 
Coronacel/a sinha/ana (Kirkaldy) 
Opiconsiva spp. 

Mecnoplidae 

Nisia nervosa (Motschulsky) 

Lophopidae 

l'yrilla perpusil/a (Walker) 

Cicadellidae; Cicadellinae 

Cofana spectra (Distant) 
Cofana unimacu/ata (Signoret) 
Cicadel/a viridis (L.) 

Cicadellidae; 1-lecalinae 

Hecalus spp. 

Cicadellidae; Deltocephalinae 

Nephotettix cincticeps (Uhler) 
N. virescens (Distant) 
N. nigropictus (Stal) 
N. parvus Ishihara & Kawase 
N. malayanus Ishihara & Kawasc 
N. sympatricus Chauri 
Exitianus spp. 

Recilia dorsal is (Motschulsky) 
Reci/ia/Deltocepha/us spp. 
/\lobaldia tobae (Matsumura) 
Macros/el es striifrons Anufricv 
Cicadulina bipunctata (Matsumura) 
Balc/utha spp. 

Cicadellidae: Typhlocybinae 

Empoascanara spp. 
Tl,aia spp. 
Zyginidia quyumi (Ahmed) 

Keys lo Asian and Australasian species 

Fulgoroidea 

A key to economically important Fulgoroideu 
(planthopper) families is given on page 12. 

1. Hind tibiae with movable spur (Fig. 2.86) 
................. Delphacidae 

- Hind tibiae without spur (e.g. Figs 2.87, 2.88) 

···································· 2 
2. Second tarsal segment with no spines (Fig. 

2.87) ................................... Lophopidae 
(Pyril/a perpusil/a - occasional rice pest in India 
Fig. 2.89) 

- Second tarsal segment with distinct row of 
short spines (Fig. 2.88) ......................... 3 

3. Clavus of forewing with either or both 
claval veins 'granulate' (Fig. 2.90). Frans 
usual1y without median carina ................. . 

............................... Meenoplidae 
(Nisia nervosa species group) 

- Forewing with ciaval veins not granulate or 
all veins of forcwing. Frons with median 
carina . . . .. .. .. ..................... Cixiidac 

(e.g. O/iarus spp. Fig. 2.91) 

Lea/hoppers and Plan/hoppers of Rice 

2.86 2.87 2.88 

2.89 

2.90 
2.91 

f~gs 2.86-2. 91, Fulgoroidea families. 2.86, Dclphacidae, hind leg. 2.87, Lophopidae hind leg. 2.88, Cixiidae, 
~i_n~ leg. 2.8_9, Lophopidae (Pyrilla perpusila), dorsal view. 2.90, Meenoplidae (Nisia nervosa), dorsal view. 2.91, 

ixudae (Oharus sp.), dorsal view. 
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Family Delphacidae (males only) 

Important note: This key is based partially on 
coloration of the head and forewings and partly 
on genita1ia characters. However, many 
delphacids are found as brachypterous forms in 
which the coloration of their shortened wings 
may differ from that of macropterous forms. 
The male genitalia are diagnostic in all cases 
and should always be used to confirm the 
identity of species. 

1. First tarsal segment with several small 
spines (Fig. 2.92) .... .. .... Nilaparvata 

(on rice usually N. lugens; 
see separate key to species p. 49) 

- First tarsal segment without spines 2 
2. Vertex and mesonotum with distinct pale 

yellow or white 'stripe' extending from head 
(Figs 2.93 etc.) . .. .. 3 

- Vertex and mesonotum without such a 
distinct stripe - usually concolorous or 
mottled . .. ..... 11 

3. Forewing mostly dark brown 4 
Forewing either unmarked or with markings 
in apical portion .. .. .. .. .. .. ...... 5 

4. More robust species with broad yellow 
stripe; distinct dark pattern on abdomen 
(Fig. 2.96); antennae long . 
..................................... Tarophagus spp. 

- Slender species with narrow yellow stripe; 
apical margin of forewing pale yellow; 
antennae short; male genitalia as Fig. 2.98 

....... Unkanodes a/bi fascia 
5. Vertex broad, hardly extending forwards 

between eyes (Fig. 2.117); forewings 
patterned, with brown . 13 

- Vertex narrow, extending forwards between 
eyes (e.g. Fig. 2.103) .. .. .. .. .. .. ..... 6 

6. Frans with dark brown pigmentation 
between carinae (e.g. Fig. 2.100) 7 

- Frons either yellow, with areas between 
carinae the same colour as carinae, or with 
genac dark only . .. ....... 9 

7. Forewing marked with brown suffusion or 
clear markings in apical portion (Figs 2.101, 
2.105). Male genitalia as Fig. 2.102 ...... 8 

- Forewing unmarked except for brown 

suffusion in claval region and veins dark. 
Male genitalia as Fig. 2.99 

Terthron albovittatwn 
8. • Forewing usually with dark brown suffusion 

in apical position (Fig. 2.105); face almost 
entirely dark brown with paler carinae 
(Fig. 2.104); male genitalia as Fig. 2.106 ...... 

.. ................ Soga/el/a fnrcifera 
- Forewing with brown margins as Pig. 2.101; 

male genitalia as Figs 2.102 

Tagosodes pusanus 
9. Face with genae and areas of frons between 

carinae the same colour .. 10 
- Pace with genae dark brown; male genitalia 

as Fig. 2.111 .... Soga/el/a vibix 
10. Forewing with pale brown suffusion along 

inner margin (Fig. 2.:108); male genitalia as 
Fig. 2. 109 ......... Soga tel/a /colophon 

- Porewing without pale brown suffusion; 
male genitalia as Figs 2.94, 2.95 .... 

U11kanodes sapporonus 
11. Forewing strongly marked (patterned) in 

dark brown (e.g. Figs 2.113, 2.116) ......... 12 
Forewings unmarked (except for darkening 
of veins and ptcrostigma in some species) 

........ 14 
12. Vertex narrow and extending anteriorly 

(Fig. 2. 112); forewings mostly dark brown 
(Fig. 2.113) ........ Sardia spp. 
Vertex broad; forewings patterned (Pigs 
2.116, 2. 119) .... 13 

13. Vertex and mesonotum pale yellow-brown; 
forewings marked as Fig. 2.119, without any 
granulations on veins ...... Peregrinus maid is 

- Vertex and mesonotum variously patterned 
with brown; forewings often marked as Fig. 
2.116, or 3.141 with granulations on veins 

.......... Cemus spp., Perkinsie//a spp. 
14. Pronotum white or pale yellow contrasting 

in colour with vertex and mesonotum ... 15 
- Pronotum not differing markedly in colour 

from vertex and mesonotum.. . .......... 17 
]5. Forewing without pterostigma; vertex and 

mesonotum brown; male genitalia Fig. 2.115 
.. I-Iamiafia anacharsis 

- Forewing with distinct 
mesonotum shiny black ..... . 

pterostigma; 
.. .. 16 
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2.92 2.93 
2.94 2.96 

2.95 
2.97 

2.98 

2.99 

2.100 

2.102 

2.101 

Figs 2,92-2.102, Delphacids found in Asia and Australasia. 2.92, Nilaparvata hind leg. 2.93-2.95, Unkanodes 
sapporo11us. 2.93, head. 2.94, aedeagus, ventral view. 2.95, paramerc. 2.96, Tarophagus sp. 2.97-2.9~, 
llnkanodes a!bifascia. 2.97, dorsal view. 2.98, male genitalia. 2,99-2.100, Tertllron a/bovittatum. 2,99, male gemN 
talia, lateral view, dissected. 2.100, head. 2,101, 2.102, Tagosodes pusanus. 2.101, forewing. 2.102, male geniN 
talia, la.teral view, dissected . 
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2.104 

2.108 2.106 
2.107 

2.110 

2.111 2.109 
2.11; 

2.115 

2.113 

2.114 

Figs 2.103-2.115, Delphacids found in Asia and Australasia. 2.103-2.106, Sogatel/11 fu.rcifera. 2.103, male, head, 
2.104, face. 2.105, forewing. 2.106, male genitalia. 2.107-2.108, Sogatella kolophon. 2.107, male, head. 2.08, 
forewing. 2.109, male genitalia. 2.110, 2.111, Sogatella vibix. 2.110, male, face. 2.111, male genitalia. 2.112, 
2.113, Sardia sp. 2.112, head. 2.113, forewing. 2.114, 2.115, Harmalia anacharsis. 2.114, head. 2.115, pararnereS• 
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2.120 

2.116 2.117 

2.119 

2.121 

2.124 
2.123 

2.122 

2.125 
2.126 

2.127 

~igs 2,116-2,127, Delphacids found in Asia and Australasia. 2.116, 2.117, G~mus sp. 2.116, forewing. 2.117, 
ieact. 2,118, 2,119, Peregrinu.s maidis, 2.118, head. 2.119, forewing. 2.120, Opiconsiva sp. 2.121, 2.122, Corona
;e/la sinhalana. 2.121, head. 2.122, male genitalia, lateral view, dissected. 2.123, 2.124, Laodelphax striate!lu.s. 
£·1~3, male genitalia. 2.124, head. 2.125, 2.126, Toya propinqu.11. 2.125, parameres. 2.126, diaphragm. 2.127, 
:wdel/ana ce/adon, male genitalia. 
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16. Face with median keel black, first antenna] 
segment dark brown; male genitalia as Fig. 
2.122 .. . .... Coronace/fa sinlwfana 

- Face with median keel white; first antenna! 
segment pale yellow; male genitalia as Fig. 
2.123 .... Laodelphax striatellus 

17. Brown or dark brown ..... 18 
- Pale yellow/brown; frons with carinae 

edged in dark brown; male genitalia as Figs 
2.125, 2.126. . .......... Toya propinqua 

18. Forewing with distinct ptcrostigma; male 
genitalia as Fig. 2.120 Opiconsiva spp. 

- Forewing without pterostigma, resembles N. 
!ugens in overall appearance but male 
genitalia (Fig. 2.127) are distinctive. (Also 
not at all common on rice) 

Euidel/ana ce/adon 

Cicadelloidea 

Family Cicadellidae 

1. Large species, over 6 mm in length, clypeus 
and clypellus swollen (Figs 2.128, 2.129) 

subfamily Cicadellinae 2 
- Smaller species, less than 6 mm in length 

(mostly 2-5 mm) 4 
2. Pale green or white species 3 
- Darker green with distinct black markings 

on head (Fig. 2.128); forewings blue-green 
Cicade!la viridis 

3. Central dark spot present at margin of 
vertex and face (fig. 2.129), usually white, 
veins of forewing may be brown .. 

Cofana spectra 
- Central spot absent (Fig. 2.130), usually very 

pale green Cofana unimacufata 

4. Medium-sized species (5-6 mm), either 
bright green or brown, often with black 
markings on head and forewings (e.g. Figs 
2.133, 2.134) .................. 5 

- Smaller species (3-5 mm) otherwise coloured 

7 
5. Green species with 

(e.g. Fig. 2.133) .. 
- Brown species with 

(e.g. Fig. 2.134) 

dark brown markings 
6 

dark brown markings 
.... Exitianus spp. 

6. Head in lateral view sharply ridged (Fig. 
........ Heca/us spp. 2.131) ......... . 

- Head in lateral view rounded 
................ Nephotettix spp. 

(see separate key p. 81) 
7. Head distinctly longer in mid-line than next 

to eyes (e.g. Fig. 2.132) . . . . .... 8 

- Head more or less rounded (e.g. Figs 2.135, 
2.138) ... . ..... 9 

8. Porewing with distinct brown zig-zag 
markings (fig. 2.132) .......... Rec ilia dorsa/is 

- Forewirigs without such markings, either 
variably patterned in brown or without any 
markings ..... Alobaldia/Recilia/Deltocephalns 

(see separate key p. 91) 
9. Forewing with crossveins subapically (Fig. 

2.136), with ocelli clearly visible on vertex 
......... 10 

- Forewing without crossveins subapical!y 
(Fig. 2.139), ocelli absent 

subfamily Typhlocybinae 11 
10. Vertex unmarked (Fig. 2.135) 

......... Balc/ntha spp. 
(see separate key p. 105) 

- Vertex with two black spots at junction al 
vertex and face (fig. 2.137) 

. Cicadulina bipunclat, 
Vertex with two black spots and dark lines 
(l'ig. 2.13R) . . . ...... Macrosteles striifrons 

11. Larger species (3-4 mm); Vertex unmarked, 
orange-red . Thaia spp. 

(see separate key p. 114) 
- Small species (2-3 mm); forewings often 

blue-green or yellow-brown, vertex with 
either no, one or two spots (e.g. Figs 2.139, 
2.140) ... 12 

12. Forewings usually blue-green, scutellum 
unmarked, vertex either with no, one or two 
spots ...... Empoascanara spp, 

- Forewings yellow-brown, scutellum with 
two basal and an apical black spot (Fig. 
2.141) Zyginidia quyomi 

2.128 

2.134 

., 
' . ' 

' 
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2.129 2.130 

2.133 

2.131 

figs 2,128-2.134, Cicadcllids found in Asia and Australasia. 2.128, Cicade!la viridis, dorsal view. 2.129, Cofana 
s1.iectra, head. 2.130, Cofana unimacu/ata, head. 2.131, Heca/us, head, lateral view. 2.132, Reci/ia dorsa/is, dorsal 
VtL'w. 2.133, Nephotettix sp., dorsal view. 2.134, Exitianus sp., dorsal view. 
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2.136 

2.137 2.138 

2.139 2.140 

2.141 

Figs. 2.135-2.141, Cicadellids found in Asia and Australasia. 2.135, Balclutlw sp., dorsal view. 2,136, 2,137, 
Cicadulina bipunctata. 2.136, forewing. 2,137, head. 2.138, Macroste/es striifrons, dorsal view. 2.139, 2.140, 
Empoascanara sp. 2.141, Zyginidia sp. 

SECTION 3 
ACCOUNTS OF 

INDIVIDUAL GENERA 
AND SPECIES 



Fulgoroidea (Planthoppers) 

A simplified pictorial key to planthopper 
families of economic importance is given on 
pages 12-13. A complete key to planthopper 
families is given by O'Brien and Wilson (1985). 

Taxonomic difficulties exist with the diag
nosis of many genera and for that reason only a 
species has been provided in most cases. 

FAMILY MEENOPLIDAE 

A small family of the Fulgoroidea recognised by 
the presence of 'granulate' veins in the fore wing 
clavus and the tent-like forewing when folded 
over the body. The family is confined to the Old 
World. 

Genus Nisia Melichar 

Nisia 11e1vosa (Motschulsky) 
(Fig. 3.1, Plate 2) 

TAXONOMIC NOTES• 

Described as Liviffa nervosa Motschulsky. The 
species has been commonly known under the 
natnc N. atrovenosa (Lethicrry). 

Diagnosis. The appearance (Fig. 3.1) of the 

forewings and of the head together with the 
pale grey coloration are unlikely to be mistaken 
for other planthoppers found on rice. 

Length. Male 2.7-3.5 mm, female 3.3-
4.3 mm. 

Distribution. Specimens attributed to this 
species are found commonly from Africa, Asia 
and Australia. 

Biology and pest status. The preferred hosts 
seem to be species of sedge (Cyperaceae) but 
rice is frequently used. N. nervosa is regarded as 
a minor rice pest (Grist and Lever, 1969) and 
recorded from rice and sugarcane in China 
(Bangkan Hunang and Qi Shicheng, 1981). 

Remarks. Populations from throughout the 
range of the 'species' differ in the form and 
structure of the male genitalia and some of 
these have been given subspccific status. It is 
possible that as presently defined, N. nervosa is 
a group of closely related species. Tsaur el al. 
(1987) have raised two subspecies to species 
status but further work is needed on this 
problem. 

:1~/1~1:e taxonomic notes are provided, the original name is given first. All other names cited are considered synonyms 
ess otherwise stated. 
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FAMILY CIXIIDAE 

No Cixiidae species arc recorded as pests of 
rice. However, adults, most frequently of the . 
genus 0/iarus, are frequently found. The 
nymphal stages of Cixiidac arc found under
ground where they presumably feed on roots of 
their host plants. 

A typical Cixiidac e.g. Oliarus is shown here 
(Fig. 3.2). 

'\ 
\ 
~ 

3.1 

FAMILY LOPHOPIDAE 

Genus Pyrilla Stal 

Pyrilla perpusilla (Walker) 
(Fig. 3.3) 

TAXONOMIC NOTES 

Described as Pyrops perpusil!a Walker. Fennah 
(1963a) revised the genus in India and Sri Lanka 
and described several subspecies. 

Diagnosis. The large size and external 
appearance (Fig. 3.3) are distinctive and 
unlikely to lead to any confusion with other 
species. Some Dictyopharidae species super~ 
ficially resemble this species. 

Length. Male/female 9.6-14.4 mm. 
Biology and pest status. Major pest of 

sugarcane in India and recorded as a minor pest 
of rice in Indici, possibly transferring to rice 
when sugarcane is harvested (Garg and Sethi, 
1983). 

Fig. 3.1, Nisia ncrvosa, dorsal view. Fig. 3.2, Oliarus sp. Fig. 3.3, Pyril!a perpusilla. 
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FAMILY DELPHACIDAE 
(Some older literature gives Araeopidae as 

family name) 

Diagnosis. The family is most readily identi
fied by the possession of a movable spur at the 
distal end of the hind tibia (Fig. 3.5). 

Species discrimination 
Great care should be taken in identifying 
species and genera of this family. Unfortunately 
generic limits in many cases are not clearly 
defined and emphasis has been given here (and 
elsewhere in this book) to species separation. 
Several poorly known species are common in 
rice fields and may be easily confused with 
others. The male genitalia are almost always 
diagnostic and should be checked in case of 
doubt. The simplified key to genera (and 
species) given on page 36 for Asia also covers 
some species found on rice in other regions. 

Wing dimorphism 
Many delphacid species exhibit wing 
dimorphism (e.g. Frontispiece and Plate 1). 
Ilrachypterous adults have reduced forewings 
and hindwings and cannot fly, while macrop
terous adults are fully winged and may migrate 
long distances. See Denno and Roderick (1990) 
for further detail and discussion. 

Genus Nilaparvata Distant 

This genus includes what is currently the most 
important Asian pest of irrigated rice, Nilapar
vata lugens (Stfl.1), commonly known as the 
brown planthopper. 

Nifaparvata is defined on the basis of the 
possession of small spines on the first tarsal 
segment (Fig. 3.5). It includes between 12 and 
l6 species distributed in three groups, in Asia 
«nd the Pacific, in the Afrotropical region and in 
South and Central America. Little taxonomic 
work has been done to establish the 
rel t· . s ~ ~onships between the three groups of 
pccies and some of those species presently 

placed · h in t e genus may be better placed else-

where. Only in Asia and in Africa have Nilapar
va/a species been noted from rice. The host 
plants of only a small number are known. 
Among the Asian species only N. lugens is 
known as a rice pest, and in Africa N. meander 
has been found on rice. Other Asian species 
included here; N. muiri and N. bakeri are 
frequently collected, but their host plants are 
species of Leersia, a genus of grasses related to 
Oryza. 

Asian species of Nilaparvata 

KEY TO MALES OF NILAPARVATA FROM ASIA 

1. Pygofer without processes from ventral 
margin (Fig. 3.8, 3.9). Parameres shaped as 
Fig. 3. 11. Aedeagus slender and upturned ... 

... lugens 
- Pygofcr with processes from ventral margin 

~~3.1~3.m.. 2 
2. Pygofer with central spincd conical process 

from ventral margin (Fig. 3.13) ......... bakeri 
- Pygofer with three small processes along 

ventral margin (Fig. 3.22) ................. muiri 

KEY TO SEPARATE NILAPARVATA FEMALES IN 

ASIA 

1, Valvifer Vlll rounded (Fig. 3.12) ...... , /ugens 
- Valvifer VIII hooked at base (Figs 3.21, 3.30) 

. ................. ,,, .................. ,, ................ 2 
2. Larger species (Macropters 4.4-4.6 mm, 

brachypters 2.8-3.4 mm). Valvifer VJIJ as 
Fig. 3.21 ..... bakeri 

- Smaller species (Macropters 3.4-3.6 mm, 
brachypters 2.5-2.8 mm), Valvifcr VJIJ as 
Fig. 3.30 muiri 

Nilaparvata lugens (Sti\l) 
Brown planthopper, Asian rice brown plant
hopper (BPH). (Figs 3.4-3.12, Frontispiece, 
Plate 1) 

TAXONOMIC NOTES 

Described as Defphax lugens Stal. Has also been 
known as Defphax sordescens Motschulsky, 
Nifaparva/a greeni Distant, Ka/pa acu/ea/a 
Distant, Delp/Jax ordovix Kirkaldy, Delp/Jax 
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Figs 3.4-3.12, Ni!aparvata /ugens. 3.4, head. 3.5, hind leg. 3.6, male genitalia, lateral view, dissected. 3,1, 
aedeagus, ventral view. 3.8, male genitalia. 3.9, genital segment. 3.10, genital segment, lateral view. 3.11, 
parameres. 3.12, female genitalia, ventral view. 
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pan;satis Kirkaldy, Dicra11otropis a11derida 
J(irka!dy, DelµJwx oryzae Matsumura and Hikona 
_{ormosana ~atsumura: 

Diagnosis. Yellowish-brown to dark brown. 
Carinae on vertex faint; median carina on frons 
distinct. The male genitalia are distinctive (Figs 

3.6-3.11), Aedeagus slender and upturned (Fig. 
J.6). Parameres very distinctively shaped (Fig. 
3.11). Inner margin of valvifer VIIJ in female 
rounded at base (Fig. 3.12). 

Length. Macropterous male 3.7-4.1 mm, 
female 4.1···5.0 mm. Brachypterous male 2.4-
2.8 mm, female 2.8-3.3 mm. 

Distribution. Throughout Southeast Asia 
and also parts of the Pacific and Australia. 
Known from: China, Fiji, India, Micronesia, 
Australia, Sri Lanka, New Guinea, New 
Caledonia, Cambodia, Sarawak, Thailand, 
Vietnam, Indonesia, Malaysia, Japan, Korea, 
Taiwan, Soviet Maritime Territory. 

Biology. The rise to importance of N. lugens 
as a tropical pest in the last 20 years coincided 
with the widespread cultivation of modern, high
yielding dwarf varieties, and with increased use 
of nitrogen fertilisers and pesticides. The major 
strategy for control of this insect has been the 
development of resistant rice cultivars. This 
work was pioneered and still continues to great 
effect at the International Rice Research Insti
tute (IRR]) in the Philippines. The work has 
been summarised in a valuable symposium 
volume (IRR!, 1979). Many thousands of tra
ditional varieties and wild species of Oryza have 
been identified that confer resistance to rice 
plants. At least three genes for resistance have 
been incorporated into high-yielding varieties. 
Ily selection, three separate populations were 
established, one reared only on the variety TN1, 
regarded as universally susceptible and lacking 
any known gene for resistance, a second on the 
Indian variety Mudgo, which incorporates the 
gene Bpl-1.1, and a third on another Indian 
variety ASD7, which incorporates the gene 
_6Pl12. These populations were termed biotypes 
!, 2 and 3 respectively. Some of this work is 
revie d we by Saxena and Khan (1989). The 

concept of biotypcs as discrete and quite 
separate entities, identifiable in different parts 
of Asia, has been widely supported. However, 
studies of individual insects from the highly 
inbred populations of the IRR] biotype cultures 
have shown great variation in virulence (e.g. 
Claridge and Den Hollander, 1980; Den 
Hollander and Pathak, 1981; Claridge and Den 
Hollander, 1982). It seems that N. lugeus popu
lations adapt locally to the rice cultivars being 
grown in any region. Clearly, populations with 
similar virulence patterns may develop in many 
different regions quite independently and 
probably by different genetic means. It is, there
fore, misleading to use a terminology of 
numbering or naming of biotypes from different 
regions (Claridge and Den Hollander, 1983). It 
should be noted that some workers still insist 
on the utility of the biotype nomenclature. 

Recently, very interesting populations, 
morphologically indistinguishable from N. 
lugens, have been found feeding and repro
ducing on the grass Leersia hexandra in the 
Philippines (Heinrichs and Medrano, 1984). 
Experimental transfers of the Leersia-fecding 
populations to rice and of the rice-feeding ones 
to Leersia, showed very poor survival and no 
successful reproduction on the non-host plant. 
Similar results were obtained by Claridge and 
co-workers (Claridge et al., 1985a). In addition, 
the two populations were shown not to inter
breed when given a choice, primarily because of 
differences in acoustic signals used during 
courtship. It was concluded that the Leersia
foeding populations in the Philippines represent 
a distinct sympatric sibling species, differing in 
ho.St plant preferences and in behaviour from 
the rice-feeding populations. Further studies 
have noted similar Leersia-feeding populations 
from India, Sri Lanka, Indonesia and Australia 
(Claridge et al., 1988). In all regions the 
sympatric rice and Leersia-associated popu
lations differ in acoustic signals and do not 
interbreed in the field. It is clear, therefore, that 
N. lugens should still be regarded as a very 
specific feeder, restricted only to rices, with a 
closely related species feeding and reproducing 



52 Section Three: Individual Genera and Species 

only on Leersia. Unfortunately no reliable 
morphological differences have yet been 
demonstrated which may be used to separate 
the two. 

The literature on N. lugens is enormous and 
no attempt has been made here to include 
anything but a sma11 fraction of the citations to 
it. Flint and Magor (1982) published a useful 
bibliography of literature up to 1981. Other 
useful volumes include those by IRR] (1979) and 
Food & Fertilizer Technology Center (1977). 
Denno and Roderick (1990) include many refer
ences to N. lugens in their review of plant
hopper population biology. 

Nilaparvata bakeri (Muir) 
(Figs 3.13-3.21) 

TAXONOMIC NOTES 

Described as De/phacodes bakeri Muir. 
Diagnosis. Male pygofer with spined 

process (Figs 3.13, 3.20) arising medially from 
ventral margin. Parameres bifurcate apically as 
in Fig. 3.15. Aedeagus as in Fig. 3.19. In the 
female valvifer V111 (lateral lobes in Machida 
and Okada, 1979) is diagnostic in N. bakeri, 
being distinctly hook-like at the basal portion 
(Fig. 3.21). Some authors (e.g. Machida and 
Okada, 1979) have used the character of an 
excavation of the median carina of the frons as 
being diagnostic. However, we consider this 
character to be rather variable and the genitalia 
of both male and female to be much more 
reliable. 

Length. Macropterous male 3.7-4.2 mm, 
female 4.4-4.6 mm. Brachypterous male 2.5-
2.8 mm, female 2.8-3.4 mm. 

Distribution. Widespread in Asia. Known 
from: South China, Sri Lanka, Taiwan, 
Indonesia, Korea, Taiwan, Thailand, West 
Malaysia, Japan, Philippines, India. 

Biology and pest status. Commonly found 
in rice-growing areas of Asia, it has only been 
found to feed and reproduce on Leersia hexandra 
and other Leersia species. 

Nilaparvata muiri China 
(Figs 3.22-3.30) 

Diagnosis. A distinctly smaller species than 
either N. lugens or N. bakeri. The male genitalia 
(Figs 3.22-3.29) are distinctive; the pygofer with 
three distinct lobes on the ventral margin (Figs 
3.22-3.29), and the twisted aedeagus (Figs 3.28, 
3.29). The female genitalia arc also diagnostic in 
the form of the shape of valvifer VIII (Fig. 3.30), 
which is hooked at the base. 

Length. Macropterous male 3.3-3.6 mm, 
female 3.4-3.6 mm. Brachypterous male 2.0-
2.3 mm, female 2.5-2.8 mm. 

Distribution. China, Japan, South Korea, 
Taiwan. 

Biology and pest status. Little is known of 
the biology of N. muiri. Machida and Okada 
(1979) record Leersia sayanuka as the main host 
plant in Japan. 

Figs 3.13-3.21, Nilaparvata bakeri. 3.13, genital 
segment. 3.14, genital segment, lateral view. 3.15, 
paramere. 3.16, anal segment. 3.17, anal segment, 
lateral view, 3.18, tip of aedeagus, 3.19, aedcagus, 
lateral view, 3.20, medioventral process of pygofer. 
3.21, female genitalia, ventral view. Figs 3.22-3.30, 
Nilaparvata muiri, 3.22, genital segment. 3.23, medio· 
ventral process of pygofer. 3.24, anal segment, lateral 
view. 3.25, genital segment, lateral view. 3.26, para· 
meres. 3.27, paramere, lateral view. 3.28, aedeagus, 
ventral view. 3.29, aedeagus, lateral view. 3.30, 
female genitalia, ventral view. 
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African species of Nilaparvata 
One species has been found on 
Africa. 

Length. 
5.0 mm 

Macropterous male/female 3.6- Genus Sogatella Fennah [era strongly resembles the species Japanese 
researchers call S. panicico/a in various charac
ters.' Examination by Asche and Wilson (1990) 
of named specimens from Japan confirmed that 
Okada's opinion was indeed correct. Nilapaivata meander Fennah 

(Figs 3.31-3.37) 

rice in West 

Diagnosis. A pale yellow stripe is present 
on the vertex and mesonotum (Fig. 3.31). The 
form of the male genitalia is distinctive with 
bifurcate parameres (Fig. 3.34) and twisted, 
flanged aedeagus (Figs 3.36, 3.37). 

3.31 

Distribution. Guinea, Senegal, Sudan, Ivory 
Coast. 

Biology and pest status. Little is known 
about the biology of N. rneander in Africa anct 
the range of host plants used. It has recently 
been noted as a pest of rice in West Africa (Soto 
and Siddiqui, 1978; Alam el al., 1983). 

3.33 

3.32 

3.37 3.36 

/ 

3.34 
3.35 

Figs 3.31-3.37, Ni!aparvata meander. 3.31, head, 3.32, male genital segment. 3.33, genital segment, ventral 
view. 3.34, paramere. 3.35, male genitalia, lateral view, dissected. 3.36, 3.37, aedeagus (3.31-3.37 after Asche, 
1988). 

TAXONOMIC NOTES 
The genus Sogatodes Fennah is now regarded as 

3 
synonym of Sogatella (Asche and Wilson, 

1990). For reasons given by Asche and Wilson 
s. nw!i1ws Fennah is regarded as a Sogateffa 
species and since it is the type species of Soga
todes the genus was synonymised by Asche and 
Wilson with Soga/el/a. Accordingly all species 
currently placed in Sogatodes have to be placed 
in other genera. The genus Tagosodes (Asche 
and Wilson, 1990) was described to accom
modate the bulk of the species while others 
were transferred to Latistria and Sogate/fana. 

Sogatef/a species arc fairly small 'slender' 
planthoppers, most easily recognised by the 
possession of a pale yellow or white 'stripe' 
extending from the vertex posteriorly on to the 
mcsonotum (Fig. 3.38), most obvious in males, 
but often also present in females. Several 
species have been found in and around rice 
fields. Best known is the rice pest Sogate!la 
furcifera, but this species may often be confused 
with other Soga/el/a species, and others, par
ticularly those placed in Tagosodes (p. 62). 

The species now placed in Sogatelfa are 
among some of the most widely distributed and 
taxonomically difficult of all Delphacidae. A full 
history of Sogatel/a and its species is not 
included here, but further information may be 
found in Asche and Wilson (1990). There have 
been considerable difficulties in the separation 
of species of Soga/el/a and Soga/odes since their 
separation is mainly based on small differences 
in the male genitalia. However, these difficulties 
in identification have been compounded by 
taxonomic problems. In Asia it appears that 
many names have been applied to a small 
number of species. Also, Okada (1977) realised 
that names given to Sogate!la species in Japan 
n~ight not concur with their usage elsewhere. In 
discussing S. /ongifurcifera Esaki and Ishihara, 
Okada writes ' ... 5. /ongifnrcifera referred to by 
fo~anese researchers is possibly being confused 
With S. ko/ophon. In addition to this the species 
re-illustrated by Fennah (1963b) as S. /ongifurci-

Asche and Wilson (1990) now recognise 
only three species of Sogate!la from Asia: 
furcifera, vibix and kolopho11. These three 
species, together with the African S. nigeriensis, 
are frequently found on rice and are considered 
here. Further details of these and other species 
will be found in Asche and Wilson (1990). 

Diagnosis. Small and slender delphacids. 
Macropterous males 2.5-3.5 mm, females 3.0-
4.0 mm. Vertex rounded on to frons, anterior 
cell of vertex long, reaching to apex of vertex or 
bent towards frons. Coloration: Males with a 
whitish longitudinal stripe across vertex and the 
middle portion of pro- and mesonotum; lateral 
portions of pro- and mesonotum brown or 
black. Females distinctly lighter than males, 
yellow to orange, stramineous or light brown. 

Sogatella species can be distinguished from 
other externally similar ones by a combination 
of characters of the male genitalia as follows: 

1. The dorsal margin of the diaphragm in the 
middle possesses two cone-shaped processes 
which are connected forming a broad U-shaped 
structure (Figs 3.43, 3.57). 
2. The aedeagus is moderately long, slightly 
sinuatc; after its basal third it is bent dorsally, 
with the tip curved ventrally, slightly 
compressed and twisted tapering to the apex. 
Two rows of small teeth are present ascending 
from the ventrodorsal third on both sides to the 
dorsal third. The apical orifice is situated sub
apically on the left side (Fig. 3.47). 
3. The parameres are diverging, in most of the 
species, tapering to apex and distally bifurcated 
(Figs 3.45, 3.59). 

I 
i' 

I 
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KEY TO SOGATELLA SPECIES (MALES) 

In Asia the important separation is between S, 
furcifera and S. vibix. The Regional key to Asia 
(p. 35) also gives the separation between S. 
furcifera and the superficially similar Tagosodes 
pusanus (p. 63). 

1. Face with Irons, clypeus and genae dark 
brown (carinae may be pale yellow) ........ 2 

- Frons with genae dark brown (in which case 
frons is pale brown) or frons and genae the 
same colour ........................................ 3 

2. Parameres strongly dilated at base, apical 
part distally about as broad as base (Fig. 
3.45), diaphragm with broadly U-shaped 
process (Fig. 3.43). Widely distributed in 
Asia ....................................... furcifera 
Parameres not dilated at base, apical part 
distally about as broad as base (Fig. 3.52), 
U-shaped process of diaphragm rather 
narrow (Fig. 3.51). Widely distributed in 
Africa .. .. .. .. .. . . . .... nigeriensis 

3. Face with genae dark brown (Fig. 3.65) ..... 
.................................. vibix 

- Face with Irons and genae pale yellow or 
dirty yellow .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. kolop/1011 

Soga tell a furdfera (Horvath) 
'Whitebacked planthopper' (WPH or WBPH) 
(Figs 3.38-3.48, Plate 1) 

TAXONOMIC NOTES 

Described as Deip/,ax furcifera Horvath. Asche 
and Wilson (1990) record the following other 
names: Soga ta distincta Distant, Soga/a paliescens 
Distant, Sogata kyusyuensis Matsumura and 
Ishihara, and Sogata tandojamensis Qadri and 
Mirza. 

Diagnosis. Males with dark frons, clypeus 
and genac. Tegmina with dark or fuscous 
marking at tip of clavus which in females may 
be less developed or missing. S. furcifera can be 
readily distinguished from the other Soga/el/a 
species by structures of the male genitalia; the 
parameres strongly dilated at base, apex rela
tively small, almost equally bifurcate (Fig. 3.45). 
Asche and Wilson (1990) reported that S. 

Fig. 3.38, Soga tel la furcifera, male dorsal view. 
(From Asche and Wilson, 1990.) 

furcifera shows a wide range of intraspecifk 
variation in several characters, such as intensity 
and extent of coloration and genital structures 
(e.g. parameres) even within the same popu
lation. In some specimens variation in the shape 
of the left and right parameres of the same indi
vidual was observed. The degree of intraspecific 
variation proved to be about the same in all 
populations studied from various localities. 

Distribution. Widespread in the eastern 
Palaearctic, the Oriental region, the Western 
Pacific and Australia. For further detail see 
Asche and Wilson (1990). 

Remarks. The western limits of the distri· 
bution of S. furcifera are still unclear. Asche ard 
Wilson (1990) found no specimens of thiS 
species from Africa, Europe or the New worJd. 
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8
~·:.9-3,4~, Sogatella furcifera. 3.39, _m~le, head, dorsal view. 3.40, head, .lat:ral view. 3.41, face. 3.42, fore-

3_48 a 43, diaphragm. 3.44, male gemtaha. 3.45, pararnere. 3.46, male gemtaha, lateral view, dissected. 3.47, 
' edeagus. (From Asche and Wilson, 1990.) 
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All specimens from these regions,. which had 
been previously identified as 5. furc1fera proved 
to be other species. In particular, records from 
Europe, North Africa and tropical Africa . 
concern either S. nigeriensis (Muir) or S. vibix 
(Haupt). Records of 5. furcifera from the New 
World countries in most cases concern S. molina 
(Fennah) or 5. ko/ophon (Kirkaldy) (sec below), 
The western-most populations of true S. 
furcifera examined by Asche and Wilson (1990) 
were from Pakistan and Saudi Arabia. Its 
closest relative, S. nigeriensis, is widely distrib
uted in Africa and occurs sympatrically with S. 
furcifera in Saudi Arabia. However, no tran
sition zone (hybrid belt or cline) between these 
two species has been found. 

Biology and pest status. Second only to 
Nifaparvata lugens as a rice pest in Asia where it 
damages the crop by direct feeding. Machida 
and Okada (1971) list the host plants of Japan
ese Delphacidae, including Soga/el/a species. 
Unfortunately they fail to differentiate ad
equately between casual host records and true 
host plants. However, for 5. furcifera a consider
able 1ist of Gramincae is given from which 
nymphs were reared to adults under experi
mental conditions. Lee and Kwon (1980) also 
give an extensive list of host plants of 5. 
furcifera. 

S. furcifera is a serious rice pest in Japan but 
appears unable to overwinter there and under
goes long-distance migration (like N. lugens 
(Stal) each year from southern China (Kisimoto, 
1976, 1987). It is interesting that 5. furcifera is 
not yet recorded as the vector of any rice 
diseases. 

Khan and Saxena (1985) provide a selected 
bibliography of over 500 references to 5. 
furcifera up to February 1984. 

Sogate/la nigeriensis (Muir) 
(Fig. 3.49-3.52) 

TAXONOMtC NOTES 

Described as Mega1ne/us furcifer (sic) nigeriensis 
Muir. Some authors (e.g. Ammar et al., 1980) 
have recorded this species as S. furcifera. 

Diagnosis. A dark species, externally closely 
resembling S. furcifera. Males possess a dark 
brown frons and genae. Forewings with fuscous 
marking towards the end of clavus. In the male 
genitalia the U-shaped process at the dorsal 
margin of the diaphragm is rather narrow; para. 
meres comparatively short, inner base moder. 
ately produced (not dilated lobe-like as in S. 
furcifera), distal part similar to that in S. 
furcifera, but outer process more strongly devcl. 
oped (Fig. 3.52). The male genitalia were illus. 
trated in Asche (1988) and are also given here 
(Figs 3.49-3.52). 

Distribution. Widespread in the Ethiopian 
and the southwestern portion of the Palaearctic 
(e.g. Canary islands, Madeira, Egypt, Israel) and 
Madagascar. For detail see Asche and Wilson 
(1990), 

Biology and pest status. Ammar et al. (1980) 
reared S. nigeriensis (recorded as S. furcifera) on 
wheat under experimental conditions for eight 
successive generations. The cultures had orig. 
inated from rice and other Gramineac. There is 
no evidence that the species damages rice sig
nificantly at present. 

Sogatella kolophon (Kirkaldy) 
(Figs 3.53-3.62) 

TAXONOMIC NOTES 

Described as De/pl,ax kolophon Kirkaldy. Aschc 
and Wilson (1990) record the following other 
names used for this species: Sogatefla kolophou 
atlantica Fennah, Opiconsiva insu/aris Distant, 
Sogata nwridiana Beamer, Sogatefla chenhen 
Kuoh, Opiconsiva derelicta Distant, Delphacodes 
e!egantissima Ishihara, and Sogate!la nebris 
Fennah. 

Diagnosis. Small and slender in general 
appearance. Coloration light yellow to pale 
stramineous; males with yellow face and genac, 
in some specimens a small brown or red spot 
around or below the ocelli and a brown mark iJl 
the lower half of the frons (Fig. 3.55); forewings 
hyaline, in apical half with a grey or light 
brown suffusion of varying extent (Fig. 3.56). 

Male genitalia: laterodorsal angles of the 

p 
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Figs 3.49-3.52, Sosatella nigeriensis, male genitalia. 3.49, lateral view, dissected. 3.50, intact view. 3.51, genital 
segment, ventral view. 3.52, paramcre. (After Asche, 1988.) 

genital segment slightly produced, mostly bent 
mediad; outer apical angle of the parameres 
strongly produced, more or Jess continuously 
tapering to its apex, in some specimens slightly 
sinuate, not distinctly dilated in middle part; 
inner angle of paramercs relatively short and 
stout; apical margin of paramcres sha1lowly 
concave (Fig. 3.59). Aedeagus comparatively 
~hort, sinuate, apically not acutely tapering, tip 
111 most specimens blunt, left row with 15-22 
teeth, right row with 5-8 teeth (Figs 3.60, 3.62). 

5. kolophon can be separated from all other 
species of the genus by a combination of char
~cters such as coloration of head and wings (it 
is the only species with light genae in males), 
~10 shape of the parameres and the apically 
lunt aedcagus. 

Remarks. The most widely distributed of all 
Sogatefla species. There is variation in the 
intensity of coloration of head, forewings and in 
the structures of the male genitalia, e.g. para
meres (see Asche and Wilson, 1990). 

Distribution. Widely distributed in 
Australia, the Oriental region, the Pacific, the 
Ethiopian region, the Atlantic islands, the New 
World and the eastern Palaearctic. It is most 
commonly found in the tropics. For detail see 
Asche and Wilson (1990). 

Biology and pest status. Not yet recorded as 
a pest of rice but frequently recorded on the 
crop as well as on other grasses. Recorded as 
the vector of Digitaria striate virus in Australia 
(Greber, 1979). 
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Figs 3.53-3.62, Sogatel/a kolopl10n, 3.53, head, dorsal view. 3.54, head, lateral view. 3.55, face. 3.56, forewing, 
3.57, diaphragm. 3.58, male genitalia. 3.59, paramere. 3.60, male genitalia, lateral view, dissected. 3.61, 3.62, 
aedeagus (from Asche and Wilson, 1990). 
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F~gs 3.63-3.73, Sogatel!a vibix. 3.63, head, dorsal view. 3.64, head, lateral view. 3.65, face. 3.66, forewing. 3.67, 
diaphragm. 3.68, male genitalia. 3.69, paramere. 3.70, male genitalia, lateral view, dissected. 3.71-3.73, views 
of «edeagus (from Asche and Wilson, 1990). 
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Sogatelhr vibix (Haupt) 
(Figs 3.63-·3.73) 

TAXONOMIC NOTES 

Described as Liburnia vibix Haupt. Aschc and 
Wilson (1990) record the following other names 
used for the species: Sogatef!a catoptron Fennah, 
Soga/el/a diachenhea Kuoh, Delphacodes dogensis 
Ishihara, Delphacodes /ongifurcifera Esaki and 
Ishihara, Lilmrnia matsumurana Metcalf, Delpha
codes panicicofa Ishihara, and Sogatef!a parakolo
plum Linnavuori. Of these names fongifurcifera 
and panicicola have been used frequently in the 
rice literature. 

Diagnosis. Coloration stramineous or pale 
yellow; males have dark brown genae. S. vihix 
differs from all other Soga/el/a species in the 
shape of the male genitalia: the parameres have 
the outer process of the apical bifurcation 
dilating from base to middle then tapering to 
apex with dorsal margin forming a blunt angle 
(Pig. 3.69). 

Remarks. Individuals vary in size, color
ation and genital structures to a very similar 
extent in all populations studied. 

Distribution. Widely distributed in the 
Palaearctic region, the Ethiopian region, the 
Oriental region, Australia and the Western 
Pacific. Absent in the New World. For detail see 
Asche and Wilson (1990). 

Biology and pest status. At present S. viliix 
is not noted as damaging rice. However, 
Ammar (1977) reared S. viliix in Egypt on wheat 
under experimental conditions for eight suc
cessive generations; the cultures had originated 
from rice and other Gramineae. S. vibix is the 
vector of maize rough dwarf virus in the Middle 
East (Harpaz, 1972). 

Genus Tagosodes Asche & Wilson 

TAXONOMIC NOTES 

This genus was described to accommodate the 
majority of the species in the genus Soga/odes, 
now synonymised with Sogatella by Asche and 
Wilson (1990). The species T. cuhanus, T. 
orizico/us and T. pusanus are frequently found 

011 rice. The species cubanus and orizico{us are 
important vectors of hoja blanca virus in South 
and Central America. 

Diagnosis. Small delphacids, about 3-4 mm 
in length (including tegmen). Tagosodes species 
resemble Sogatefla species in coloration and 
external appearance but differ in the structure 
of the male genitalia. In particular, the dia
phragm never forms a broad U-shape as in 
Sogatelfa but displays various different confi
gurations. The aedeagus is much less 
compressed, if at all, compared with Soga/el/a; 
the teeth may be in rows but in most species 
additional irregularly spaced teeth occur; the 
acdeagus is never twisted as found in Sogatella 
but often forms a simple, more or less straight 
tube. 

) 

t 3.74 

Fig. 3.74, Tagosodes pusanus, dorsal view. 
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a. Nilaparvatn !use11s, male 
b. N. lugens, macropterous female 
C. N. lusens, 5th instar nymph 

Plate 1 

d. Soga tel/a furcifera, male 
e. S. furcifera, female 
f. S. furcifera, 5th instar nymph 
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Plate 2 

a. Tagosodes orizicolus, female [CIATJ c. Nisia nervosa 
b. Laodelpliax stria/el/us, male [Inst. agr. Ent. 

Univ. Torino[ 
d. Cofana unimacu{ata 
e. Cofana spectra 

p 

C. 

a. Nephotettix nigropictus, male 
b. Nephotettix virescens, male 
c. N. virescens, 5th instar nymph 

Plate 3 

d. Cicadulina hipunctata 
c. Thaia ghaurii 
f. Zyginidia pul/u/a [Ins\. agr. Ent. Univ. Torino[ 
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Tagosodes pusanus (Distant) 
(figs 3 74-3.81, Plate 4) 

TAXONOMIC NOTES 

Described as Sogata pusana Distant. Asche and 
Wilson (1990) record the following other names 
used for this species: Kelisia fieberi Muir, Unkana 
Jon11osella Matsumura, Sogata striatus Qadri & 
Mirza, Himeunka chibana Tian & Kuoh. 

Diagnosis. Among the Asian rice-associated 
delphacids, T. p11sa1111s resembles S. furcifera but 

3.75 

may be distinguished from that species by the 
pattern of the dark markings of the forewings 
(Fig. 3.76) and by the male genitalia (Figs 3.77-
3.81). 

Distribution. Widely distributed in Asia and 
known from India, Sri Lanka, Philippines, 
Taiwan, China, Indonesia, Malaysia. 

Biology and pest status. Although it may be 
found commonly on rice in Asia, T. pusa11us is 
only considered a minor pest at present. 

3.76 

3.79 

3.78 

" • 

3.80 

3.81 

~!gs 3.75-3.81, Tagosodes pusanus. 3.75, head, dorsal view. 3.76, forewing. 3.77, male genitalia, lateral view, 
issected. 3.78, diaphragm. 3.79, paramerc. 3.80, 3.81, aedeagus. (3.77-3.81 after Asche and Wilson, 1990.) 
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Tagosodes orizicolus (Muir) 
(Figs 3.83-3.87, Plate 2) 

TAXONOMIC NOTES 

Described as Sogata orizicola Muir. It has also 
been known as Sogata brazilensis Muir. Some 
publications also, erroneously, use the spelling 
'oryzicoia '. Asche and Wilson (1990) observe 
that the species presently known as S. orizico!a 
may consist of several closely related species 
found in South America. Further work is neces
sary. 

Diagnosis. Yellow-brown overall; the 
females paler, with a yellow dorsal stripe. The 
male genitalia are distinctive (Figs 3.84-3.87). 

3.86 

Distribution. Southern USA, Mexico, South 
and Central America, Caribbean. 

Biology and pest status. Well-known vector 
of hoja blanc a virus of rice in South and Central 
America where 50% of the yield may be lost to 
this disease (King and Saunders, 1984). These 
authors record the host plants as rice, Echino
ch/oa and other Gramineae. Gomez Sousa and 
Meneses Carbonell (1982) have studied the 
biology of T. orizicolus in Cuba. 

3.83 

3.85 ) 

3.87 

Figs 3.83-3.87, Tagosodes orizico/us. 3.82, head, dorsal view. 3.83, male, forewing. 3.84, male genitalia, lateral 
view, dissected, 3.85, acdeagus. 3.86, paramere. 3.87, diaphragm. (3.84-3.87 after Asche and Wilson, 1990.) 
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Tagosodes cubanus (Crawford) 
(Figs 3.88-3.94) 

TAXONOMIC NOTES 

Described as Dicranotropis cubanus Crawford. 
Asche and Wilson (1990) list the following other 
names that have been used for the species: 
Megame/us fiavo/ineatus Muir, De/phacodes pa/li
d1v1tta Fennah, Chloriona (Soga/el/a) panda 
Fennah. 

Diagnosis. The male genitalia (Figs 3.89-
3. 94) ~re.the.diagnostic feature of this species. 

D1stnbubon. Found both in South and 
Central America and also in West Africa 
(Asche, 1988). 

3.88 

3.89 

• 

1
,,_ -~ 

3.91 

Biology and pest status. Vector of hoja 
blanca v1rus of rice in South and Central 
Amerka where 50% of the yield may be lost to 
this disease (King and Saunders, 1984). These 
authors record the host plants as rice, Echino
c11loa and other Gramineae. 

., 
• 
' 

• 
3.92 

3.94 

3.93 

F' 
igs 3.88-3.94, Tagosodes cubanus. 3.88 dorsal view 3 89 I - . . 

dissected. 3.91, paramere. 3,92 3 93 d, . 3 . . . , ma e genitalia. 3.90, male genitalia, lateral view, 
, • , ae cagus. . 94, genital segment, ventral view. 
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Genus Laodelphax Fennah 

Laodelphax striatellus (Fallen) 
Smaller brown planthopper 
(Figs 3. 95-3.103, Plate 2) 

TAXONOMIC NOTES 

Described as Delphax striate/la Fallen. It has also 
been known as Delp/tax notula Stal, Liburnia 
devastans Matsumura, Liburnia lwupti Lindberg, 
Libu(nia nipponica Matsumura, Liburnia minonen
sis Matsumura, Liburnia giffuensis Matsumura, 
Liburnia akashiensis Matsumura, and Liburnia 
maidoensis Matsumura. 

3.95 

Fig. 3,95, Laodelplrnx striatel/us, dorsal view, male. 

Diagnosis. The shiny black mesonotum of 
the male, the pterostigma of the forewing and 
the male genitalia are diap,nostic for the species. 
Male genitalia (Figs 3.98-3.103): The form of the 
aedeagus and the paramcres are unlike any 
other delphacid found on rice. 

Length. Male 3.4-3.6 mm, female 3.6-
3.8 mm. 

Distribution. Widely distributed in the 
Palaearctic, from the UK where it is rare, to 
Japan (and Soviet Maritime Territory). Appears 
also to be found at higher altitudes in tropical 
Asia (e.g. Northern Philippines, North 
Sumatra) where it may be found on upland rice. 

Biology and pest status. L. striatellus is 
vector of black¥streaked dwarf and stripe virus 
diseases of rice. In the Palaearctic region it is 
the vector of rough dwarf virus of maize (e.g. 
Harpaz, 1972). It is an important rice pest in 
Japan and southern Europe. 

Genus Hannalia Fennah 

Harmalia anacharsis F ennah 
(Figs 3.104-3.109) 

Diagnosis. Forewings: pterostigma absent, 
uniformly tinged pale brown with darker veins. 
Body colour variable, from dark to light brown. 
Pronotum often very pale dirty white. Meso
notum may be dark brown (fuscous) with white 
posterior margin, or less pigmented with 
distinctly paler carinae (Fig. 3.104). Male geni
talia (Figs 3.105-3.109): The parameres are 
distinctive. (Fig. 3.109) 

Length. Male/female 3.0-3.6 mm 
Distribution. Originally described from New 

Caledonia, but now known from Sri Lanka, 
Vietnam, Philippines and Indonesia. 

Biology and pest status. Although 
frequently and commonly found in rice fields it 
is not yet clear if rice is a host plant. Commonly 
found on rice in the Philippines (Claridge and 
Wilson, 1981), and also found in Indonesia 
(Java) but no pest status assigned to it at 
present (Holdom et al., 1989). 
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1?S 3.96-3.103, Laodelphax striatel/us. 3.96, head. 3.97 forewin , . • 
3.100, male genitalia 3 101 a. ·- 3 102 '_ - g. 3.98, aedeagus, late1al view. 3.99, parameres. 
3,109, Harmalia anac~;a,.;is. 3'.io~~al:::td~· d(;rsa{ ;:~ ~ei~~ent. 3.~03, a,nal segment, lateral view. Figs 3.104-
lateral view 3 107 ge ·t I l . . . ' anal segment. 3,106, anal scgm.ent and aedeagus 

· • , 111 a segment, ateral view. 3.108, genital segment and diaphragm. 3.109, parameres. ,, 
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Genus Unkanodes Fennah 

Unkanodes sapporonus (Matsumura) 
(Figs 3.110-3.116) 

TAXONOMIC NOTES 
Described as Unkana sapporona Matsumura. The 
species has been previously placed in a range of 
genera, including Unkanella and Delp/iacodes. 

Diagnosis. The pale white stripe on the 
vertex and mesonoturn and overall pale yellow 

3.111 

3.117 3.118 

3.116 

3.119 

3.121 

colour separate U. sapporonus from Sogatella 
species. The male genitalia are distinctive (Figs 

3.112-3 116). 
Length. Male/female 3.5-4.5 mm. 
Distribution. Korea, Japan, China, Soviet 

Maritime Territory, Taiwan (Lee, 1979). 
Biology and pest status. Recorded on rice in 

India (Misra and Israel, 1968; Misra, 1975) and 
also noted as a minor pest in Japan (Machida 
and Okada, 1971). Vector of black-streaked 

dwarf and stripe viruses. 

3.112 

I 
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3.120 

3.113 

3.114 

3.125 

3.122 

j, I 

'" ~ :ti, 
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3.123 V 
Fig. 3.110-3,116, Uiikanodes sapporonus. 3.110, head. 3.111, face. 3.112, anal segment, l~teral view. 3.113, anal 
segment. 3.114, paramere. 3,115, aedeagus, ventral view. 3.116, aedeagus, lateral vie~. (~.112-3.116 af_ter 
Anufriev and Emeljanov, 1988.} Figs 3.117-3,125, Unkanodes albifascia. 3.117, n_1alc genitalia. 3.118, genital 
segment, lateral view. 3.119, aedeagus, ventral view. 3.120, aedeagus, lateral view. 3.121, para~ere. 3.122, 
pararnere, lateral view. 3.123, anal segment. 3.-124, anal segment, lateral view. 3.125, male, dorsal view {3.117-

3.124 after Anufriev and Emeljanov, 1988.) 
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Unkanodes albifascia (Matsumura) 
(Figs 3.117-3.125) 

TAXONOMIC NOTES 

Described as Liburnia afbifascia Matsumura. This 
species has been transferred to a range of 
genera since its description by Matsumura. It 
has been known as Chilodelphax a/bifascia (Mat
sumura), Ribautodelphax albifascia (Matsumura) 
(recorded in this combination in Ling, 1979 and 
others). 

Diagnosis. The male genitalia are diagnostic 
(Figs 3.117-3.124). 

Length. Brachypterous male 1.7-1.9 mm. 
Distribution. Eastern Palaearctic area; 

Korea, Japan, Soviet Maritime Territory (Anu
friev and Emeljanov, 1988). 

Biology and pest status. Vector of northern 
cereal mosaic virus, stripe disease and black
streaked dwarf virus. As well as rice, Mochida 
and Okada (1971) list a wide range of grass 
hosts. 

Genus Terthron Fennah 

Terthron a/bovittatum (Matsumura) 
(Figs 3.126-3.132) 

TAXONOMIC NOTES 

Described as Dicranotropis albovittata Matsu
mura. The species has been placed in a range of 
genera and has also been known as Delphacodes 
a/bovittata (Matsumura), Liburnia albovittata 
(Matsumura) and Soga/a albovittata (Matsu
mura). 

Diagnosis. General colour dark brown with 
pale yellow dorsal median stripe extending 
from vertex to apex of mesonotum (Fig. 3.126). 
Face black with white carinae (Fig. 3.127). Male 
genitalia as Figs 3.128-3.132. 

Length. Macropterous male 2.6-3.0 mm, 
female 3.2-3.4 mm. 

Distribution. Taiwan, China, Japan, Korea. 
Biology and pest status. Vector of rice stripe 

virus and black-streaked dwarf virus (Hibino, 

3.126 

1989). 

3.127 3.128 

3.132 
3.131 

3.130 3.129 

;igs 3.126-3.132, Terthron a/bo~ittatum. 3.126, head. 3.127, face. 3.128, male genitalia, lateral view, dissected. 
,129, anal segment. 3.130, genital segment. 3.131, genital segment, lateral view. 3.132, parameres. (Specimen 

from Korea drawn.) 
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Other delphacid species occasionally 
found in rice fields 

Rice is not presently known as a host of the 
following species, but these and others are 
frequently found as 'casuals' in rice fields. 

Genus Tarophagus Zimmerman 
Taro planthoppers (Fig. 3.133) 

Tarop,hagus species are confined to taro (Colo
cm,·ia Csculenta) as host plants. The genus was 
revised by Asche and Wilson (1989) and, as 
now recognised, includes three species: T. 
proserpina (Kirkaldy), T. persep/10ne (Kirkaldy) 
and T. co/ocasiae (Matsumura). Earlier records of 
the 'taro planthopper or leafhopper' are usually 
found under T. proserpina. 

Diagnosis. Taropl-1agus species arc all similar 
externally (Fig. 3.133) and the coloration is 
unlike any other species. Details of the male 
and female genitalia of the three species may be 
found in Asche and Wilson (1989). 

Length. Macropterous male/female 3.8-
4.6 mm, Brachypterous male/female 2.7-
3.5 mm. 

I 

3.133 

Fig. 3.133, Tarophagus sp., dorsal view. 

Distribution. Asia and Pacific (see Asche 
and Wilson, 1989, for details). 

Genus Cemus Fennah 
(Figs 3.134, 3.135) 

Many Ce111us species have been described from 
Southeast Asia and occasionally are found in 
light traps in rice-growing areas. The host 
plants arc not known. 

Diagnosis. The species are easily character
ised by the head shape and by the coloration of 
the forewings (Fig. 3.135). 

Length. Male/female 3.6-4.4 mm. 

Genus Peregrinus Kirkaldy 

Peregrinus maidis (Ashmead) 
The corn or maize planthopper (Figs 
3.136-3.139). 

TAXONOMIC NOTES 

Described as Delphax ,naidis Ashmead. 
Peregrinus 111aidis is found throughout almost 

all tropical areas of the world, feeding either on 
sorghum or maize. It is also found on sugar
cane. Jt is a well-known sorghum pest, and not 
known to feed on rice, but is occasionally 
collected in and around rice fields. 

Diagnosis. Easily identified by the charac
teristic coloration of the forewings (Fig. 3.136, 
3.137) together with the form of the male geni
talia (Fig. 3.139). 

Length. Male/female 3.7--5.0 mm. 
Distribution. Tropicopolitan. 

Genus Perkinsiella Kirkaldy 
(Figs 3.140-3.141) 

All Perki11sie//a appear to feed on sugarcane and 
some are important sugarcane pests. They arc 
not known to attack rice, but are occasionally 
found in rice fields. 

Diagnosis. Fairly large planthoppers with a 
broad head often with a broad yellow or white 
stripe from the vertex extending to the 
pronotum and mesonotum (Fig. 3.140). The 

Leafhoppers and Planthoppers of Rice 

3.134 
3.135 

3.136 

3.138 

3.140 

3.141 

Fig. 3,134, Ccmus sp. 3.134 head 3 135 f · · f' 3 · 
brachyptcrous forcwing 3' 138, l~e .d ~ 1~19ewm1·. tgs .. 136-3.139, Peregnnus maidis. 3,136, forewing. 3.137, 
3.141, forcwing. . . ' 'a . . ' ma e genitalia. Figs 3.140, 3.141, Perkiw>iella sp. 3.140, head. 
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forewing coloration is often distinct (e.g. Fig. 
3.141). 

Length. Male/female 5.0-6.3 mm. 
Distribution. Perkinsiella species are mostly 

distributed in Asia and the Pacific but several 
species and in particular P. sacdiaricida 
Kirkaldy, originally from Australia, have been 
widely introduced into sugarcane-growing 
areas and are now found in South America, the 
Caribbean and the Afrotropical region. 

Genus Euidellana Metcalf 

Euidellana ce/adon Fennah 
(Figs 3.142-3.147) 

This species is very similar in external appear
ance and size to Ni!aparvata lugens. It is found 
uncommonly in rice fields in the Philippines 
and infrequently collected by light traps in rice
growing areas. 

'•·.,, 

\', 

3.143 '•,.:::>:;/::;•:( 

Diagnosis. Characterised by dark brown 
veins of forewing (pale in N. lugens). The form 
of the male genitalia is diagnostic (Figs 3.143-
3.147). 

Length. Male/female 3.4-4.3 mm. 
Distribution. Recorded from the Philippines, 

India and Sri Lanka. May be more widespread 
than presently known. 

Genus Sardia Melichar 

Sardia rostrata Melichar 
(Figs 3.148-3.149) 

Often tound in rice fields in low numbers 
throughout Asia. 

Diagnosis. The overall dark coloration of the 
forewings and thorax, together with the 
elongate head arc diagnostic for this species. 

Length. Male/female 3.8-4.4 mm. 
Distribution. Widespread in Asia from 

China to Indonesia and Malaysia. 

3.145 

3.146 

3.147 

3.148 

3.149 

Figs 3.142-3.147, Euidellana celadon. 3.142, head. 3.143, male genitalia. 3.144, male genitalia, lateral view, 
3.145, parameres, lateral view. 3.146, aedeagus, lateral view. 3.147, parameres. Figs 3.148, 3.149, Sardia 
rostrata. 3.148, head. 3.149, forewing. 

',,, ··r·,, ..... •.t··· 
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Genus Opiconsiva Distant 

Around ten species arc current1y placed in the 
genus Opiconsiva. The genus is defined by 
distinctive male genitalia, but the separation of 
the described species is far from clear, based on 
published illustrations and descriptions, and 
revision is needed (Asche, 1988). 

The illustrations of male genitalia used here 
(Figs 3.151-3.154) are of Opiconsiva tangira 
(Matsumura) (from Africa) as given by Asche 
(1988) but they closely resemble those species 
found in Asia. 

Diagnosis. The tubular aedeagus with 
dorsal basal extensions (Fig. 3.153) is diagnostic 
for the genus and species. The shape of the 
male parameres is also distinctive (Fig. 3.154). 

Length. Male/female 3.0-3.5 mm. 

3.152 

3.151 

3.154 

Figs 3.150-3.154, Opiconsiva sp. 3.150, head. 3,151, 
;

1ale genitalia. 3.'15.2, genital s~gment, ventral view. 
,153, male gerntaha, lateral view, dissected. 3.154, 

par«mere. (3.151-3.154 after Asche, 1988.) 

Distribution. _Opiconsiva species are found 
from Afnca to Asia, Australia and the Pacifi 

' C. 
B10logy and pest status. None known but 

specimens are often found in rice fields. 

Genus Coronacella Metcalf 

Coronacella sinhalana (Kirkaldy) 
(Figs 3.155-3.161) 

TAXONOMIC NOTES 

Described as De!phacodes sinhalana Kirkald 
D" . Th' y. 1agnos1s. is species superficially re-

sembles Laodelphax striatel/us. However, in C. 
sm;a/an~ the central carina of the face is black, 
an . the first an_tennal segment darkly pigmented, 
while m L. stnatel{us the carinac of the face are 
pale and_ the first ~ntrnnal segment pale. The 
male gerntaha are distinctive (Figs 3.156-3.161): 
aedeagus tubular with small teeth near apex. 

Length. Macropterous male 2.7-2.9 mm. 
Distribution. Widespread in Asia. Recorded 

from Taiwan, Philippines, Micronesia, Sri 
Lanka, Fiji, Australia. 

Biology and pest status, Frequently found 
but no evidence of any damage to rice. 

Genus Toya Distant 

Toya propinqua (Fieber) 
(Figs 3.162-3.168) 

TAXONOMIC NOTES 

Described as Delphax propinqua Fieber. 
Diagnosis. Externally Toya species may be 

separated from other common delphacids by 
the .short vertex and coloration; the carinae are 
pale yellow and the area between them is dark 
brown (Fig. 3.162). T. propinqua is most easily 
separated by the Y-shaped process on the 
diaphragm of the male genitalia (Fig. 3.167). 

Length. Male/female 2.8-3.7 mm. 
Distribution. Widespread in the warmer 

regions of the Old World and the Nearctic. 
Biology and pest status. Although common 

and frequently collected there is little evidence 
of any significant damage to rice. 
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Figs 3.155-3.161, Coronacella sinflalana. 3.155, head. 3.156, male genitalia, lateral view, ~issccted. 3.157, 3._158; 
f of aedeagus. 3.159 anal segment. 3.160, genital segment. 3.161, parameres. Figs 3.162-3.168, Toy 
ip · 

3 
l62 inale ct' orsal view 3 163 anal segment, lateral view. 3,164, paramcres. 3,165, anal segment. 

proprnqua. . , , , - • • , · . 
3,166, aedeagus lateral view. 3,167, diaphragm. 3.168, genital segment. 

Cicadomorpha 

FAMILY CERCOPIDAE 
(SPIITLEBUGS) 

Pew Cercopidae have been recorded as rice 
pests but species of Locris in Africa have been 
noted as minor rice pests. 

Genus Locris Stal 

Locris species are confined to Africa and many 
of the species may be easily recognised by their 
red, orange or brown coloration and patterning 
of the forewings and head (e.g. Fig. 2.69). 

Biology and pest status, Akingbohungbe 
(1983) records Locris rubens Erichson, L. 
macufata (Fabricius), and L. rubra (Fabricius) as 
minor pests of cereals in Nigeria. 

FAMILY CICADELLIDAE 
(LEAFHOPPERS) 
Key to subfamilies found on rice given on p. 10. 

Subfamily Cicadellinae 

This large subfamily of xylem-feeding leaf
hoppers has been monographed in three 
volumes by Young (1968, 1977, 1986). The 
following species have been collected frequently 
from rice. 

Genus Cofana Melichar 

Species of this genus are commonly found in 
rice fields in Asia and Africa; one, Cofana spectra 
(Distant), is regarded as a pest. They are large, 
pale whitish insects, and unlikely to be 
confused with other genera. The genus has 
been reviewed by Young (1979). The male 
genitalia are not very useful for identification in 
this genus and external characteristics appear 
sufficient for separation. 

The two most common species on tropical 
rice may be separated as follows: 

- Central dark spot present at margin of 
vertex and face (Fig, 3.169), usually whitish 
in colour...... Cofana spectra 

- Central spot on vertex at junction with face 
absent (Fig, 3.170), usually pale greenish in 
colour . Cofana unimaculata 
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Cofana spectra Distant 
(Fig. 3.169, Plates 2, 4) 

TAXONOMIC NOTES 

Described as Tettigonie//a spectra Distant. 
Breniere (1969) and Descamps (1956) recorded 
the species in West Africa under the name 
Tettigonie/la a/bida Signore!. 

Diagnosis. Head with one large black spot 
on vertex towards posterior margin and a 
centra,l one present at the margin of face and 
vertex (Fig. 3.169); muscle impressions distinct. 
Overall colour pale whitish brown (fresh 
specimens are more distinctly white); veins of 
forewing darker. 

Length. Male 7.4-7.6 mm, female 8.5-
8.8 mm. 

Distribution. Widely distributed in the Old 
World tropics from Africa to Australia. 

Biology and pest status. A common species 
on rice, and also on grass species away from 
rice fields. Usually far more common than C. 
unimaculata. Little evidence of economic 
damage. 

Cofana unimaculata (Signore!) 
(Fig. 3.170, Plates 2, 4) 

TAXONOMIC NOTES 

Described as Tettigonia unimacu/ata Signoret. 
Young (1979) lists five synonyms including 
Kol/a mimica Distant. 

Diagnosis. A smaller species compared with 
C. spectra; head more pointed, lacking the 
central black spot at margin of face and vertex 
(Fig. 3.170). Head distinctly green in colour, 
forewings very pale green. 

Length. Male 5.6-6.2 mm, female 6.6-
6.9 mm. 

Distribution. Widely distributed in the Old 
World tropics from Africa to Australia. 

Biology and pest status. Commonly found 
on rice in both Asia and Africa. Little evidence 
of economic damage at present. 

Genus Cicadella Latrielle 

Cicadella viridis (Linnaeus) 
(Fig. 3.171) 

TAXONOMIC NOTES 

Described as Cicada viridis Linnaeus. 
Diagnosis. Vertex in both sexes with two 

large black spots (Fig. 3.171). Forewings in 
mature males black, with bluish tinge, in 
immature males greyish or dirty green; in 
females largely green. 

Distribution. Widespread in Europe and 
Palaearctic part of Asia. 

Biology and pest status. Noted as a rice pest 
in parts of East Asia (Otake and Hokyu, 1976) 
and also commonly found on rice in Italy. The 
host plants are species of Juncus and Scirpus 
(both sedges) but oviposition may occur in a 
variety of plants. 

Genus Hortensia Metcalf & Bruner 

Species of Hortensia are dull yellow-green 
anteriorly with the scutellum darker and the 
head and anterior portion of the scutellum 
marked in black. The extent of the black mark
ings varies considerably. 

Hortensia similis (Walker) 
(Figs 3.172) 

TAXONOMIC NOTES 

Described as Tettigonia similis Walker. 
Diagnosis. The distinct black patterning on 

the pale yellow-green head, together with the 
dull green pronotum and forewings is distinc
tive. 

Length. Males/females 4.0-7.7 mm. 
Distribution. This species is the commonest 

cicadelline species in the New World. Wide
spread from southern USA, Mexico, Central 
America, the West Indies and most of South 
America (Young, 1977). 

Biology and pest status. Numerous host 
plants have been recorded, including rice. 
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Fig. 3,169, Cofana spectra. F 3 170 C ,, 
sfmilis. ig. . , 01ana unimaculata. Fig. 3.171, Cicade!la viridis. Fig. 3.172, Hortensia 
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Genus Draeculacephala Ball 

Species of Draeculacepha/a arc distributed from 
Alaska to Argentina and several species are 
among the commonest collected lcafhoppers in 
temperate North America, frequently occurring 
in huge numbers. The species feed primarily on 
various Poaceae and are considert'd of economic 
importance both in North America and also in 
the Caribbean area. Several species are associ
ate4 with rice. Draecu/acepliala species were 
revised by Young and Davidson (1959). They 
remain 'difficult' species to identify and re1iable 
morphological characters to separate some 
species have not yet been found (Young, 1977). 
The following species are included here since 
they have been noted as being found on rice: D. 
porto/a Ball, D. clypeata Osborn and D. producta 
(Walker). 

KEY TO DRAECVUCEPHALA SPP. 

(Adapted from Young and Davidson, 1959) 
Males 
1. Head in dorsal aspect more slender and 

acute, its median length more than 2/3 its 
transocular width (Fig. 3.176) ........ producta 

- Head broader and blunter, median length 
almost always less than 2/J its transocular 
width ................................................. 2 

2. Thoracic pleura with a distinct dark longi-
tudinal line (Fig. 3.175) ........... porto/a 

- Thoracic pleura without such a line (Fig. 
3.174)......... clypeata 

Females 
1. Pleural portion of pronotum without dark 

markings .. .. .. . .. ..... c/ypeata 
Pleural portion of pronotum solid black ... 2 

2. Median length of head 'is or more its trans-
ocular width .............................. producta 

- Median length of head less than ¼ its trans-
ocular width . porto/a 

Draeculacephala clypeata Osborn 
(Fig. 3.174) 

Diagnosis. The diagnostic characters are 
given in the above keys. 

Length. Male 4.8-7.0 mm, female 6.8-
8.5 mm. 

Distribution. Central Mexico to Colombia 
and Guyana. 

Draeculacephala portola Ball 
(Fig. 3.175) 

Diagnosis. The diagnostic characters are 
given in the above keys 

Length. Male 6.5-8.7 mm, female 7.0-
11.4 mm. 

3.173 

Fig. 3.173, Draecu/acep!w!a sp., dorsal view. 
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Distribution. A continuous distribution from 
Ontario, Canada, through the USA, Mexico, 
Honduras and Cuba. 

Genus Dechacona Young 

One species, D. missionu111, is 

_____ 79 

Re~arks. D. porto/a and D. producta are 
very s1m1lar and Young and Davidson (1959) 
stressed the need to establish if they are repro
ductively isolated. 

placed in tl11·s genus. 

Dechacona missionum (Berg) 
(Fig. 3.177) 

Draeculacephala producta (Walker) 
(Fig. 3.176) 

TAXONOMIC NOTES 

Described as Tettigonia producta Walker. 
Diagnosis. Diagnostic features are given in 

the above keys. 

Length. Male 6.0-7.1 mm female 8 5-
9.5 mm. ' · 

Distribution. Eastern USA. 
Remarks. See under D. porto/a above. 

3.177 

TAXONOMIC NOTES 

Desc1~ibed a~ Tettigonia missionum Berg. 
D1agnos~s. Pale brown overall with short 

black markmgs along the veins of the fore
wmgs. Vertex and pronotum marked in bl k 
h . p· ac as s own m •1g. 3. 177. 

Length. Male/female 6.5-8.5 mm. 
Distribution. Known from Peru Pa 
h 

, raguay, 
nort ern Argentina and southern Brasil (Yo 
1968). ung, 

Biology and pest status. Collected 
co~monly from rice in Argentina (Remes 
Lerncov and Teson, 1985) but little evidence for 
any pest status at present. 

Genus Tretogonia Melichar 

Species of this genus, which are distributed 
from Panama to Argentina (Young, 1968), arc 
mostly drab brown, about 10-12 mm in length. 
?ne species, T. notatifrons is included here since 
it has been commonly collected from rice in 
Argentina. 

Tretogonia notatifrons (Melichar) 
(Fig. 3. J 78) 

_Diagnosis. Red-brown, overall white suf
fus10n, forewings brown with red suffusion 
towards anterior margin in some individuals. 
S~rface of pronotum and forewings strongly 
pitted. 

Figs 3.174-3.176, Draecu!acepltala spp. 3.174, D. 
clypeata, he<1.d. 3,175, D. portola, head, lateral view 
3,176, D. producta, head Fig 3 177 D I . 
missio11t1111, h d . . . , ec iacona 

ea · Fig. 3.178, Tretogo11ia 11otatifrons, 
head. 

1?istribution. French Guiana, Surinam, 
Braz1~, Ecuador, Bolivia, Paraguay, Argentina. 

Bmlogy and pest status. Very commonly 
found on nee m Argentina (Remes Lenicov and 
Teson, 1985) but little evidence for any damage. 
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Subfamily Hecalinae 

Genus Hecalus Stal 
(Figs 3.179, 3.180) 

In Asia the most commonly occurring species in 
this subfamily are found in the genus Hecaius 
Stal. These resemble Nep/iotettix in their green 
coloration, with some black markings to the 
forewing, particularly in males (e.g. Fig. 3.180). 
They may be distinguished easily by their flat
tenC_d vertex and distinct anterior ridge at the 
junction of face and vertex (e.g. Fig. 3.179). The 
Hecalinae of the Oriental region were revised 
by Morrison (1973). Heca/us porrectus (Walker) 
has been recorded as a minor rice pest (Grist 
and Lever, 1969). However, Morrison found in 

3.179 

3.180 

Figs 3,179, 3.180, Heca/r.Js sp. 3.179, head, lateral 
view. 3.180, Hecalus porrcctus, dorsal view. 

Thailand and Claridge and Wilson (1981) in the 
Philippines that Hecalinae occurred primarily 
on grasses around rice fields and that rice did 
not form a preferred host. 

Subfamily Deltocephalinae 

Genus Nephotettix Matsumura 
Green leafhoppers 

This cicadellid genus contains some of the most 
important rice pests in Asia, particularly due to 
the spread of various virus diseases, and 
especially tungro. Nep/wtettix species may be 
recognised easily by their bright green color 
with black markings on head and forewings 
(but also see Heca/us). Eight species (and one 
subspecies) are at present recognised in this 
genus (Ghauri, 1971). Six species are known in 
Asia, with two in Africa. The distributions of 
these two groups of species do not overlap. 
Species separation is comparatively difficult, for 
the species differ reliably only in characters of 
the male genitalia. External characters, particu
larly coloration, are usually adequate for the 
identification of most individuals. In the males 
identification can be confirmed by examination 
of the male genitalia but females may still be 
problematical. An excellent taxonomic treat
ment is available for the genus (Ghauri, 1971) 
from which much of the information here has 
been derived. Three new synonyms were made 
by Wilson (1989a). Hongsaprug (1983) has 
studied the distribution of Nephotettix in 
Thailand. In Indonesia the taxonomy and 
distribution have been studied by Siwi and 
Roechan (1983) and Siwi (1987). 

Diagnosis. The bright green coloration and 
variable black markings of Nephotettix species 
are unlike those of any other leafhoppers in 
Africa and Asia. However, some I-Iecalus 
species (subfamily Hecalinae) do superficially 
resemble Nep/10tettix externally. They differ in 
the shape of the head in profile; rounded in 
Nep/iotettix, distinctly ridged in Hecaius species 
(Fig. 3.179). 
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Asian species of Nephotettix 

KEY TO ASIAN SPECIES (MALES) 

In tropical Asia virescens and nigropictus are the 
most important species. 
1. Vertex distinctly pointed (longer in mid-line 

than next to eyes) (e.g. Fig. 3.181) .......... 2 
- Vertex rounded (same length in mid-line as 

next to eyes) (e.g. Fig. 3.194) ................. 5 
2. Verte_x usually unmarked, without any dark 

markt~gs; aedeagus with 4-5 pairs of spines 
(e.g. Fig. 3.191), parameres as Fig. 3.189 ..... 

........... virescens 
- Vertex with submarginal black markings, 

Joi_ned in mid-line (Fig. 3.213) or separated 
(Fig. 3.218) ......................................... 3 

3. Vertex with distinct submarginal band (Fig. 
3.213); pygofer with only one large spine 
(Fig. 3.214); aedeagus with one pair of 
spines and distinct lateral flanges (Fig. 
3.216) ..... parvus 

- Vertex with black markings not joining in 
mid-line (Fig. 3.218) ............................. 4 

4. Aedeagus with 4-5 pairs of spines (Fig. 
3.191), parameres as Fig. 3.189 ..... virescens 
Aedeagus with 2 pairs of spines (Fig. 3.219), 
parameres as Fig. 3.222 ........... sympatricus 

5. Head usu_ally strongly marked in black (Fig. 
3.194) with submarginal band of vertex 
complete; pygofer with two groups of black 
spines (Figs 3.198) ............................... 6 

- Head with submarginal band reduced to 
marks posterior of ocelli. Pygofer with only 
one large black spine; aedeagus as Fig. 3.210 
· • • --. -.. -. -• ..... ---- -...................... ,nalayanus 

6. Anterior margins of pronotum and 
srntellum usually marked in black; forewing 
with central black markings touching claval 
suture (Fig. 3.194). Aedeagus with 8/9 pairs 
of spines (Fig. 3.202); parameres as Fig. 
3.200 ...................................... nigropictus 
Anterior margins of pronotum and 
srntellum unmarked with black. Forewings 
without central blackmarkings. Aedeagus 
with 4/5 pairs of spines; parameres as Fig. 
3.227 ........................................ cincticeps 

KEY TO ASIAN SPECIES (FEMALES) 

This key will help to identify fe I . . . 
. ma es but it 1s 

not possible to do so with ce t . t . 
• r am Y without 

associated males. Jn tropical A . th 
• sia e most 
important species are virescens and nigro . t pie us. 

1. Vertex pointed (longer in mid-line than next 
to eyes) . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . 2 

- Head more or less rounded ................... 4 
2. Vertex without. any black marking; fore-

wmgs usually without black markings ...... . 

.... virescens 
- ~ertex wit_h black submarginal markings 

either entire (meeting in mid-line) or 
extending only just beyond ocelli ........... 3 

3. Forewings with apical third black, some
times also with central black markings. Face 
usually almost entirely black. Vertex with 
submarginal band complete ............ parvus 

- Forewing entirely green. Face usually with 
transverse black markings. Vertex with 
black markings extending just beyond ocelli 
• .......................................... syrnpatricus 

4. Vertex with distinct black submarginal band 

Vertex without an~- bj~~k ~~iki~~;i fore~ 
wing entirely green .................. malayanus 

5. Pronotum and scutellum usually with an
terior margin black; forewing usual1y with 
apical third black but sometimes entirely 
green ..................................... nigropictus 

- Pronotum and scutellum entirely green; 
forewing entirely green . .............. cincticeps 
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Nephotettix virescens (Distant) 
(Figs 3181-3.193, Plate 3) 

TAXONOMIC NOTES 

Described as Selenoceplrn/us virescens Distant. It 
has also been known as Nephotettix l1ipunctata 
(Fabricius), Nep/10/ettix i111picticeps Ishihara, 
Nep/10/ettix oryzii Mahmood and Aziz, and 
Pf1rynomorplrns olivascens Distant. Early agricul
tural literature refers to both N. bipunctata and 
N. intpicticeps. 

Diagnosis. Vertex usually unmarked with 
distinct furrow, and longer in middle than 
next to eye, appearing quite pointed in 
most specimens. Head, pronotum and 
scute1lum usually green but some males have 
black markings adjacent to ocelli (see status 
of Nep/10tettix hybrids p. 87). Forewing with 
distinct spot that docs not touch claval suture 
but this spot may be absent or only partially 
represented. Apical third of tegmen black in 
males; females with unmarked head, pronotum 
and clavus. Male genitalia: Subgenital plate off
white or partly black. Corners of male pygofor 
rounded (Fig. 3.192), with 1 long and 4 smaller 
spines. Aedeagus with 3-5 pairs of spines 
located in the middle of the shaft (Figs 3.190, 
3.191). N. virescens is usually one of the easiest 
Neplwtettix species to identify, with its 
unmarked vertex and distinctly pointed head. 
Occasionally males are found with a partial sub
marginal band (e.g. Fig. 3.185) present on the 
vertex. These may be distinguished by the geni
talia; in particular the number of spines on the 
aedeagus, which is far Jess than in N. nigropictus. 

Distribution. Widely distributed in Asia. 
Known from Malaysia, Indonesia, Burma, 
South Vietnam, Thailand, India, Pakistan, Sri 
Lanka, China, Hong Kong, Philippines and 
Laos (Ghauri, 1971). Also found in the southern 
part of Japan. 

Biology and pest status. Appears to be 
completely restricted to rice. Inoue (1986) tested 
nymphal survival on 15 grass species (13 
genera) and no adults emerged except from 
those nymphs reared on rice. Very important 
vector of tungro disease in tropical Asia. 

Nephotettix nigropictus (Stal) 
(Figs 3.194-3.202, Plate 3) 

TAXONOMIC NOTES 

Described as Tlianmotettix nigropicta StAI. It has 
also been known as N. opicalis (Motschulsky) in 
much early agricultural literature. 

Diagnosis, Head rounded. Usually a well
marked species in both the male and female 
with well-developed black or dark brown 
marginal and submarginal bands on the head 
(Figs 3.194-3.196). In some females the re
duction of intensity of these bands may lead to 
confusion with females of N. cincticeps but in 
cincticeps the black band extends only to the 
ocelli (Pig. 3.223). Porewing in the male with 
distal black spot usually touching claval suture. 
Apical third of forewing black. Male genitalia 
with aedeagus bearing 8 pairs of spines on the 
shaft (Pigs 3.201, 3.202). Distoventral comer of 
pygofer with lobe bearing one long and four 
smaller spines (Pig. 3.198). 

Frequently found with virescens but the dark 
pigmentation of most specimens distinguish 
nigropictus from virescens and from other 
species. The number of spines on the male 
aedeagus distinguishes nigropictus from all 
other NepJwtettix species. 

Distribution (after Ghauri, 1971). Widely 
distributed in Asia; known from Philippines, 
Malaysia, Indonesia, Burma, Sri Lanka, Aus
tralia, New Guinea, China, Hong Kong, South 
Vietnam, Pakistan, Nepal, India, Thailand. 

Biology and pest status. Second in import
ance to virescens over much of tropical Asia as 
vector of tungro virus. Usually less common on 
rice than vi rescens. 

Host plants. A wide range of grass species 
are effective hosts for nigropictus (Inoue, 1986) 
as well as rice. 

T Lea/hoppers and Plan/hoppers of Rice 
83 

3.182 3.183 3.184 

3.186 3.185 

3.187 

3.192 
, 

3.193 

3.191 3.190 
3.189 

Figs 3.181-3.193, Nephotettix virescens. 3.181, dorsal view 3 182 . · • . 
males to show pattern of black marking 3 184 f I . . '. 3.183, sem1-dmgrammat1c dorsal views of 
face. 3,188, female, face 3 189 paran1e1·es. 3 .190, edma e, dorsal view. 3.185, 3.186, heads, male. 3.187, male, 

· · , , -• • , ae eagus ventral v· , 3 191 d · 
pygofer spines. 3.193 st1bgenital plate (3 ·1s2 31"3 ft c' I . '. ,cw. . , ae eagus, lateral view. 3.192, , ' , • , . - . ;, a er 1aun, 1971.) 
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3 195 male head 3,196, female, head. 3.197, 
Figs 3.194-3.202, Neplwtettrx mgrop1ctus. 3.194, dor~al /1ew3 2~0 'aram~re 3.201, aedeagus, ventral view. 
male, face 3.198, pygofer spmes. 3.199, subgemta ~ ate . ' p 
3.202, aedeagus, lateral view. (3.195-3.202 after Ghaun, 1971.) 
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Nephotettix malayanus Ishihara & Kawase 
(Figs 3.203-3.212) 

Diagnosis. Pronotum, scuteilum and clavus 
unmarked in male and female. In the female 
there are fine lines on anterior margin inwards 
of ocelli. In the male the apical margin of vertex 
is finely marked black with remnants of the 
submarginal band behind ocelli only (Fig. 
3.204). Vertex rounded in both sexes; Irons with 
two black spots and transverse lines. Apkal 
third of tegmen black in male. 

Male genitalia: Subgenital plates black. 
Posterovcntral corner of pygofer rounded and 
distoventral corner pointed with 1 large spine. 
Acdeagus with shaft in ventral view constricted 
in middle, median paraphyses short, dorsal 
longitudinal carinae in lateral view slightly 
concave with 4 pairs of separated spines located 
in middle. The almost round vertex of both 
males and females together with the markings 
of the frons distinguish this species from 
others. In the male genitalia the parameres and 
constricted aedcagus resemble those of N. 
cincticeps but they may be separated by the 
pygofor spines; in N. malayanus only 1 is 
present (Fig. 3.212) while in N. cincticeps there 
is a group of 1 long spine plus 3-5 additional 
small spines (Fig. 3.244). 

Distribution. Known from Malaysia, Philip
pines, Sri Lanka, China, Burma and India 
(Ghauri, 1971). Indonesia (Siwi and Roechan, 
1983), Australia, Thailand (Hongsaprug, 1983). 

Biology and pest status. Appears to be 
restricted to Leersia spp. and does not feed on 
rice (Inoue, 1986). Although a known vector of 
both tungro and rice gall dwarf virus disease it 
is not a major pest because it only occasionally 
feeds on rice. 

Nephotettix parvus Ishihara & Kawase 
(Figs 3.213-3.217) 

TAXONOMIC NOTES 

Described as Nephotettix pa rvus Ishihara & 
Kawase. It has also been known as Nephotettix 
o/ivacea Mahmood & Aziz. 

Diagnosis. Vertex pointed with anterior and 
submarginal dark bands; pronotum with no 
black ban~ on anterior margin. Forewing with 
bas.al and mn~r margins of clavus black; spot on 
corm~ touchmg claval suture, apical third of 
fo~ewmg black. _Some female specimens 
without black markmgs on forewing. 

Male genitalia: Posterodorsal corner of 
py_gofcr forming a right angle with 1 large 
spme. Aedeagus shaft in ventral view 
const6cted in middle, median paraphyses large, 
':mg-hke, _extendmg the entire middle length, a 
smgle parr of setae on dorsal longitudinal 
carinae (Fig. 3.216). 

N. parvus resembles N. nigropictus in general 
coloration but males may be separated by the 
unmarked pronotum and the reduced black 
margin of the clavus. Females may be distin
guished by the pointed vertex. The aedeagus of 
the male genitalia of N. parvus is the most 
distinctive of all oriental Nephotettix species. 

Distribution. Known from Malaysia, Sri 
Lanka, India (Ghauri, 1971), Thailand (Hongsa
prug, 1983), Indonesia (Siwi and Roechan, 
1983). 

Biology and pest status. Recorded from 
Isac/me globosa (Hongsaprug, 1983). Appears to 
have little importance at present as a rice pest. 

Nephotettix sympatricus Ghauri 
(Figs 3.218-3.222) 

Diagnosis. Vertex pointed with anterior 
margin finely black, middle part of submarginal 
black band absent (Fig. 3.218), pronotum and 
scuteJlum unmarked. Forewing with apical one
third black in most males but fewer females. 

Male genitalia: Distolateral corners of 
pygofers rounded, posterior margin almost 
straight (Fig. 3.221), with 1 large pygofer spine 
and 1 smaller one. Other spines absent or 
variable. Parameres with internal process 
curved, short, its apex produced. Aedeagus 
with shaft in ventral view constricted in middle 
but broad at both ends, median paraphyses 
distinctly developed. Dorsal longitudinal 
carinae small with 2 ( or sometimes 3) pairs of 



86 

3.203 

3.206 

3.213 

3.218 

Section Three: Individual Genera and Species 

3.204 

3.207 

3.208 

3.214 

i 
\ f ,. ,: .. 

3.219 

:\ ' -II• \\ ( 

3.205 3.210 
,,,;:,-,-,:' 

• i(''~ 
. 1':i 

3.209 

~ --
3.212 

3.216 
3.215 

3.220 

3.211 

3.217 

3.222 

. I . 3 204 male head. 3.205, male, face. 3.206, 
Figs 3.203-3.212, Nephotettix malayanus. 3.203, mfale, dlorsfa v1e3w2.09. pa;arner~. 3.210, aedeagus, lateral view. 

. 3 207 f ale head 3 208 ema e, acc. , ' h d female, dorsal view. • , em ' · · '. . F 3 213_3 217 Nepfwtettix parvus. 3,213, male, ca · 
3.211, aedeagus, ventral view. 3.212, pygofer sr~es. ~g;16. aede~gu~ ventral view. 3,217, paramere. Figs 
3.214, pygofer spines. 3.215, a~deagus, later~ v~e'wd 3. 21; aedeagu~' ventral view. 3.220, aedeagus, lateral 
3 218-3 222, Nep/wtettix sympatncus. 3.218, ma e, ea . , '. , 
view. 3.'221, pygofer spines. 3.222, paramere. (All after Ghaun, 1971.) 
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sctac located in middle. N. sympatricus closely 
resembles N. parvus in the small body size and 
pointed head. However, the male genitalia arc 
distinctly different from this species. The male 
acdcagus does resemble that of N. cincticeps but 
has fewer spines on the aedeagus shaft and also 
on the pygofcr. ln any case, N. ci11cticeps docs 
not have such a strongly pointed head as found 
in N. sympatrirns. 

Distribution. At present only known from 
Sri Lanka. 

Remarks. Appears to be the rarest and most 
localised of the Nephotettix species and seems 
not to have been collected again since its 
description by Ghauri (1971). 

Nephotettix cincticeps (Uhler) 
(Figs 3.223-3.227) 

TAXONOMIC NOTES 

Described as Se/enocephalus cincticeps Uhler. 
Diagnosis. Coloration: Males "- head with 

black submarginal band between eyes, apical 
third of forewing black. Females - similar in 
coloration to many 11igropictus females; sub
marginal band of vertex often not touching 
inner margins of eyes, forewings without dark 
markings. 

Male genitalia: Pygofer with distoventral 
corner pointed, with one long spine and a group 
of 3-5 mm small spines below (l'ig. 3.224). 
Parameres with internal process curved and 
short in comparison with base of paramere (Fig. 
3.227), Aedeagus with shaft in ventral view 
constricted; apex in lateral view swollen (Fig. 
3.226); dorsal longitudinal carinac convex in 
lateral aspect with 5 pairs of spines located in 
middle of aedeagal shaft. 

The rounded head and markings in the 
males resemble those in nigropictus but may be 
easily separated from this species by the male 
genitalia, particularly the spine number (5 pairs) 
and the shape of the paramercs. In coloration 
females may be confused with some N. nigro
pictus but the submarginal band is not fully 
extended between eyes and the inner margin of 
the clavus is never black. Males may sometimes 

resemble N. nigropictus but never have the inner 
margin of the clavus black. 

Distribution. N. cincticeps is a more 
northerly distributed species in Asia than any 
other Nephotettix species. Known from Japan, 
China and Taiwan (Ghauri, 1971). Soviet far 
East (Anufriev and Emeljanov, 1988). 

Biology and pest status. A range of grass 
species, including rice. Very important vector of 
tungro virus. 

Variation in colour and morphology in 
N. virescens and N. nigropictus and the 
status of hybrid and intermediate forms 

Some morphological and colour variation is 
found in all populations of insects, and this may 
cause difficulty in assigning certain individuals 
to one or other species. ln Nephotettix- a few 
specimens are found which appear to be 
'intermediate' in black markings and coloration 
between two species making them difficult to 
assign to either. This feature has been particu
larly investigated in N, virescens and N. nigro
pictus. Ling (1968) reported the morphological 
characteristics of true hybrids obtained in the 
laboratory between these two species. 
However, Cruz (1975) failed to obtain hybrids 
of these species and suggested that it was 
impossible for cytological reasons. Later, 
Ramakrishnan and Ghauri (1979) described 
various characters of intermediate field
collected specimens and suggested that these 
might be natural hybrids between N. virescens 
and N. nigropictus. More recently, Inoue (1983, 
1986) and Yusof (1985) have reported laboratory 
hybridisation between both N. virescens and N. 
nigropictus and also N. malayanus and N. 
cincticeps. In all these experimental hybridis
ations intermediate features of the male geni
talia were found, and male F1 hybrids were 
always sterile, In addition the courtship songs 
of the parental stock were recorded and found 
to be distinctive for all species, and also for 
males and females. Those of the hybrids were 
intermediate between the parental forms of the 
songs. The situation of 'possible natural 
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3.225 
3.227 

3.226 

~3.224 

J 
Figs 3.223-3.227, Ncplwtettix cincticeps. 3.223, head. 3.224, pygofcr spines. 3.225, aedeagus, ventral view. 
3.226, aedeagus, lateral view. 3.227, paramere. (All after Ghauri, 1971.) 

hybrids' between N. virescens and N. nigropictus 
as suggested by Ramakrishnan and Ghauri 
(1979) has been reanalysed by Haslam (1984, 
unpublished data). Internally the male genitalia 
offer good characters to distinguish the two 
species (as detailed above) but from the number 
of aedeagal spines and the width of the 
aedeagal median paraphyses also vary in any 
population. Haslam analysed both the field 
intermediates (and including some specimens 
discussed by Ramakrishnan and Ghauri (1979) 
and true laboratory hybrids, using a variety of 
techniques. ln particular, using a combination 
of aedeagal spine number and the width of the 
median paraphyses all field intermediates could 
be assigned to one or other species. Using the 
same technique, laboratory hybrids are shown 
to be truly intermediate between the parental 
species. 

There are very few male Nepl10tettix that 
should present identification difficulties. 
However, difficulties will remain with some 
females. 

African species of Nephotettix 

KEY TO SPECIES 

1. Vertex usually with submarginal black band 
complete (Fig. 3.235). In males pygofer with 
single short spine (Fig. 3.237) .............. afer 

- Vertex usually with submarginal black band 
separated or reduced in middle. In males 
pygofer with single long spine (Fig. 3.231) 
.............................................. modulatus 

Nephotettix modulatus Melichar 
(Figs 3.238-3.233) 

TAXONOMIC NOTES 

Described as Neplwtettix modulatus Melichar. It 
has also been known as Nepltotettix africanus 
Emeljanov. 

Diagnosis. Externally this is a darkly 
marked species, with prominent black markings 
on the forewings and head. On head sub
marginal black band not usually extended up to 
inner margins of eyes (Fig. 3.229). In males fore
wings with inner marginal black band well 
developed in most specimens and a discal spot 
that touches claval suture also present, apical 
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third black. In females inner marginal black 
band lacking, discal spot absent and in many 
specimens apical third green. 

Male genitalia: Pygofer with distoventral 
an~ distodorsal corners rounded with 1 large 
spme, other spines absent. Aedeagus with shaft 
m ventral view almost straight, elongate and 
narrow, median paraphyses absent but replaced 
with apical paraphyses that have serrate 
margins (Figs 3.228, 3.233). No spines present 
on the aedeagus. 

The usual colour pattern is not unlike that of 
N. nigropictus but the male genitalia are entirely 
diffe;ent (Figs 3.230-3.233). In any case no 
specimens of N. nigropictus have yet been found 
m Afnca. More importantly, it also closely 
resembles N. afer, with which it is sympatric 
but differs in the development of the sub'. 
marginal black band of the head, usually 
extending completely between eyes in N. afer. 
The females of N. afer are usually more darkly 
marked than those of N. modulatus. However, 
the external colour patterns cannot be relied 
up_on for species separation and the male geni
talia are diagnostic. 

Distribution. Widely distributed in both 
sub-Saharan Africa, extending southwards to 
Tanzania and Angola, and also North Africa 
and the Middle East (Ghauri, 1971). 

Biology and pest status. Frequently found 
o.n ~1~e but no evidence at present that h is a 
s1gmficant pest. Other than rice it is not known 
what host plants are used by modulatus. 

Nephotettix afer Ghauri 
(Figs 3.234-3.239) 

Diagnosis. Similar colour patterns to N. 
modulatus with transverse black bands on head 
well-developed. Frequently with submarginal 
black band extending completely between eyes. 
Many females have forewings without black 
m~rkings but some resemble males in color
ation. 

Male genitalia: Pygofer with distoventral 
corner rounded, pygofer with 1 small spine, 
others absent. Aedeagus in ventral view with 

shaft straight, median h 
parap yses absent 

replaced by apical paraphyses wh· h · 
d l ' IC are well 

eve oped an_d with serrate margins (Figs 3.238, 
3.239). No spmes present on the ed . · a eagus. 

In Afnca N. afer may be confused with N 
modulatus from which it reliably d1"ff l .. ersonym 
the male genitalia. The pygofer has . 1 I • . a smg e 
ong spme m N. modu/atus, which is short in N 

afer. In '.he aede,agus the apical paraphyses ar~ 
greatly inflated m appearance in N. afer (Fig. 
3.239) while the margins are more or I s 
parallel in N. modu/atus (Fig. 3.233). e s 

Distribution. N. afer has a more southe I 
d"t•b · ry 

is n ~hon than N. modu/atus, having been 
found m South Africa. It is not found in North 
Afnc~ or the Middle East (Ghauri, 1971). 

B10logy and pest status. Also found on rice 
(sometimes with nwdulatus) but no significant 
pest status at present. No host plants known at 
present other than rice. 
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3.228 ~::;::::.;."-3.229 
3.233 

3.232 

3.230 

3.231 

> 
3.235 

3.238 

3.234 

3.236 

3.237 

) 

, . , 3 231 pygofer spine. 
I • 3 229 h"'d 3 230 paramcrc. • , · d I 3 228 dorsa v1ew. , , '-" · · ' . l Figs 3 228-3.233, Nepfwtett1x mo u atus. , ' . F. 3 234-3 239 Nepfwtettix afer. 3.234, do1sa 

' . 3 233 ,ct agus ventral view. 1gs • · ' d 5 3.232, aedeagus, lateral view. , ' ae c, , f,. . . , 3 238 aedeagus, lateral view. 3.239, ae eagu , 
. 3 235 head 3 236 paramere. 3.237, pygo c1 spmc. . ' view. . , · · ' 

ventral view. (All after Ghauri, 1971.) 

Leafhoppers and Plant/zappers of Rice 

3.240 

Fig. 3.240, Exitianus sp. 

Genus Exitianus Ball 
(Fig. 3.240) 

Species of this genus are amongst the most 
widespread and most abundant of grassland 
lea/hoppers (Ross, 1968). They are often 
commonly collected in grassland sites around 
rice fields, especially in dry areas but are not 
found commonly on rice. They resemble 
Neplwtettix, to which they are related, but are 
easily differentiated in that Exitianus are brown 
('tawny') while Nephotettix are green with 
various black markings. Ross (1968) revised the 
species found in the Old World. 

Genera Recilia Edwards and 
Deltocephalus Burmeister 

The separation of these two genera is very 
unsatisfactory and, with the exception of R. 

dorsalis, the speci, 
II h ' es considered here arc cxtcr-na y rat er similar Ma . 

described in th, J> · . _ 'ny species have been 
e ,ecl/10 and D •It ' I I . 1 these genera . c. octp w us anc 
are in need f I 

thorough revisi) S . . . 0 a rnrcful anc 
. c n. pcofic identification in this 

group requires detailed ex . . 
genitalia and b 1 . ammation of rnalc 

c a c ommal d 
able care should be t , apo cmcs. Considcr-

1 l bd aken to prepare (clear) the 
w 10 e a omen so that the abdominal 
apodemcs may also be examined 

KEY TO MALES OF COMMON ASIAN SPECIES OF 

t:;CJ~t• DELTOCEPHALUS AND Al,OJJAI.DJA 

Only males (except for R. dorsa/is) can be identi
fied with reliability and the species included 
below may represent a small proportion of 
those Recifia and Deftocephalus species found in 
rice fields, mostly as casuals. 

1. Forewings with brown zig-zag markings 
(Fig. 3.241). . ....... R. dorsa/is 

- Forcwings, either without darker markings 
or with mottled brown pattern 2 

2. Vertex with distinct black markings in the 
form of discrete spots (e.g. Figs 3.242, 3.288) 

3 
- Vertex with less distinct markings or none 

4 
3. Vertex with two rows of small black spots 

(Fig. 3.288). J\edeagus with three processes 
at apex (Fig. 3.290) .... A/oba/dia lobae 
Vertex with variable black markings at 
margin of head and face only. Aedeagus 
simple . . . . . . . . . . ..... R. dist inc/a 

4. Vertex and forewings usually 'patterned' in 
· brown on pale yellow/brown background 

....... 5 
- Vertex and forewings almost entirely pale 

yellow /brown, or pale green, sometimes 
with faint darker markings on head ........ 6 

5. J\cdeagus short, blunt in profile (Fig. 3.255). 
Smaller species (3.J-3.2 mm) 

.... R. /atifrons 
- Aedeagus longer, finely pointed at apex 

(Pig. 3.261). Larger species (3.6-3.8 mm) .. 
...... R. oryzae 
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6. Genitalia with outer margin of subgenital 
plates rounded (e.g. Fig. 3.283) .............. 7 

- Genitalia with outer margin of subgenital 
plates slightly concave (Fig. 3.269). Sternal 
apodemes as Fig. 3.268 ........ D. samuelsoni 

7. Subgenital plates short (Fig. 3.283). Sternal 
apodemes as Fig. 3.282 .......... D. subviridis 

- Subgenital plates longer (Fig. 3.277). Sternal 
apodemes as Fig. 3.276 ........... D. pacificus 

Genus Recilia Edwards 

Recilia dorsalis (Motschulsky) 
Zig-zag leafhopper (Figs 3.241, 3.243-3.245, 
Plate 4) 

TAXONOMIC NOTES 

Described as Deltocephalus dorsalis Motschulsky. 
Has also been known as Inazuma dorsalis. 

Diagnosis. R. dorsalis is among the easiest of 
the rice-associated leafhoppers to identify by 
virtue of the distinctive markings of the fore
wings in both males and females, hence the 
name 'zig-zag leafhopper'. 

Length. Males 3.3-3.6 mm. 
Distribution. Widely distributed in Asia 

from India to Australia. 
Biology and pest status. A relatively minor 

rice pest but known vector of tungro, rice 
dwarf, rice gall dwarf virus diseases and the 
sole vector of the orange leaf MLO disease. 

Recilia distincta (Motschulsky) 
(Figs 3.242, 3.246-3.250) 

TAXONOMIC NOTES 

Described as Deltocephalus distinctus Motschul
sky. Has also been known as Inemedara distincta. 

Diagnosis. Anterior margin of vertex has a 
distinctive pattern, with black spots which are 
often united to form dark stripes with pale areas 
between (Fig. 3. 242). Male genitalia as Figs 
3.247-3,250. 

Length. Males 3.0-3.2 mm. 
Distribution. India, Sri Lanka, Philippines, 

Thailand, Korea, Japan, Taiwan. 
Biology and pest status. Lee (1979) gives 

rice as the host plant of this species and it was 
commonly found on rice in the Philippines 
(Claridge and Wilson, 1981). Little evidence that 
any significant damage is caused to rice. 

r 
r 
, ' 
;, 

3.241 

3.242 

I• 

Fig, 3.241, Recilia dorsal is, dorsal view. 
Fig. 3.242, Recilia disti11cta, dorsal view. 
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3.243 
3.244 

3.245 

3.249 

3.248 
3.247 

3.246 

3.251 

F~gs 3.243-3.245, Recilia dorsafis. 3.243, male enitalia I . 
F~gs 3.246-3.251, Recilia distincta. 3,246 head g3 247 , teral view. 3,244, paramere. 3.245, subgenital plate 
view. 3.249, paramere. 3. 250, genital se~rnent. 1 · t '1 rn_a e, sternal apodernes. 3.248, subgenital plates, ventrai 

, a era view. 3.251, aedeagus, lateral view. 
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3.252 3.253 

3.257 

3.254 3.255 

3.256 

3.258 

3.262 
3.260 

3.259 

3.261 

~ 
254 ub enital plates, ventral cl 3 253 male sternal apodemes. 3, ' s g . 57 F, 3 252-3 257 Recilia oryzae. 3.252, hea . . , ·tt •d) 3 256 aedeagus, lateral view. 3.2 ' 

tgs • · ' l . (lar e p gofer setae om1 e · · ' 
6 

ale 
iew. 3.255, male genitalia, latera vie~ g y 9 b enital plates, ventral view. 3.2 0, m 

v F' 3 258-3 262 Reci/ia /al1frmis. 3.258, head. 3.25 ' su g Paramere. 1gs • · ' 1 • 3 262 paramere. . . , 1 . 3 Z61 aedeagus, latera view. • , gemtaha, late1a view. · , 
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Recilia oryzae (Matsumura) 
(Figs 3.252-3.257) 

TAXONOMIC NOTES 

Described as De!tocepha/11s oryzae Matsumura. 
Has also been known as Inemedara oryzae 
(Matsumura). 

Diagnosis. A relatively large species (larger 
than R. dorsa/is). Head and forewing patterned 
in brown with light yellow/brown background. 
Male genitalia as Figs 3.254-3.257. 

Length. Males 3.6-3.8 mm. 

Distribution. Korea, Japan, South China, 
Soviet Maritime Territory (Kwon and Lee, 
1979). 

Biology and pest status. Considered a 
serious rice pest in East Asia (e.g. Kwon and 
Lee, 1979). 

Recilia Jatifrons (Matsumura) 
(Figs 3.258-3.262) 

TAXONOMIC NOTES 

Described as Deltocephafus latifrons Matsumura. 
Has also been known as Thamnotettix fat1frons 
Matsumura. 

Diagnosis. Resembles R. oryzae in coloration 
but is smaller in size. Also, the head is more 
pointed in latifrons (Fig. 2.258). Male genitalia 
as Figs 3.259-3.262; aedeagus is shorter in 
latifrons than in oryzae, also the apical append
age of the paramere is shorter (Fig. 3.262). 

Length, Males/females 3.1-3.6 mm. 
Distribution. Korea, Japan, Soviet Maritime 

Territory (Kwon and Lee, 1979). 
Biology and pest status. Commonly found 

in rice fields but little economic damage caused 
at present. 

Recilia mica Kramer 
(Figs 3.262-3.266) 

~ 
commonly found on ric~ in w 

I 9 est Africa ( , Zakra et a ., 1 86) but there is littl, . ' e.g. 
c evidence t present of damage to the crop. a 

3.264 3.263 

~ 

3.265 

) 

,' ,;1 

' ;i,,,,,,,,,.! ~ \ ; 

..\ \; .,f L, 
;,· i.\ \ 

\, \ 

/: ,?: \ ii :: !, 
/ i '' 
\f : \; 

Ir/ t ,, 

3.266 

Diagnosis. This species may be separated 
from other African Recilia species by the colora
tion and the male genitalia (Figs 3.265, 3.266). 

Distribution. West Africa (Kramer, 1962). 
Biology and pest status. Recorded as being 

Figs 3,264-3.266, Reci/ia mica. 3.263, head. 3,264, 
sternal apodemes. 3.265, subgenital plates and para
meres, ventral view. 3.266, male genitalia, lateral 
view. (Paratype from Liberia drawn.) 
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3.267 3.270 3.273 

3.269 3.272 

3.268 3.271 

3.280 

3.274 3.277 

3.279 

3.278 

3.275 

3.276 
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' ' ' ' ' ' 

\ ) 
\ i :, 

3 269 subgenital plate, . h d 3 268 male sternal apodemes. , ' , . 
F 3 267-3 273 Deltocep/ia/us samue/s0111. 3.267, ea . . b ·t l plate lateral view (large setae omitted). 

,gst ·1 v,·ew. 3 ~70 paramere. 3.271, male pygofer and s_u genF'. a 3 274~3 280 Deltocep/-ralus pacifus. 3.274, 
ven ra · · ' d 1 t,ra! view 1gs • · ' 
3 272 aedeagus, ventral view. 3.273, ae eagus, la _e (larg~ setae omitted). 3,276, male sternal apodeme\ 
h~ad' 3 275 pygofer and subgenital plate, latera v1ew3 279 edeagus ventral view. 3.280, aedeagus, latera 

· • ' l · 3 278 paramerc , , a ' 3.277, subgenital plate, ventra view. , , . 

view. 
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Genus Deltocephalus Burmeister 

Deltocephalus species are commonly found in 
and around rice fields but appear not to damage 
rice to any extent. They resemble in general 
appearance Reci/ia dorsa/is (Motschulsky), the 
zig-zag leafhopper, but lack the conspicuous 
zig-zag forewing markings of that species. 
Three species found commonly in rice fields in 
the Philippines (Claridge and Wilson, 1981) are 
included here. 

Deltocephalus samuelso11i Knight 
(Figs 3.267-3.273) 

Diagnosis. Externally resembles closely the 
other two Deltocepha/us species included here 
with the pale yellow/brown forewings. The 
head is usually without markings but some 
faint darker markings may be present Male 
genitalia and sternal apodemes as Figs 3.268-
3.273. 

Distribution. Originally described from the 
Kermadec and Norfolk Islands but also known 
from Fiji and Philippines and likely to be more 
widespread. 

Biology and pest status. Commonly found 
on rice in the Philippines but no evidence of any 
damage caused. 

Deltocephalus pacificus (Osborn) 
(Figs 3.274-3.280) 

TAXONOMIC NOTES 

Described as Stirellus pacificus Osborn. 
Diagnosis. Externally closely resembles D. 

samuelsoni and D. subviridis. Differs from these 
in the male genitalia (Figs 3.275-3.280) and in 
particular in the shape of the sternal apodemes. 

Length. Males 3.0-3.2 mm. 
Distribution. Widely distributed in the 

Pacific, from Fiji, Philippines, New Guinea and 
Samoa, and likely to be found elsewhere. 

Biology and pest status. Commonly found 
on dee in the Philippines but no evidence of any 
damage caused. 

Deltocephalus subviridis (Metcalf) 
(Figs 3.281-3.287) 

TAXONOMIC NOTES 

Described as Stirellus subviridis Metcalf. 
Diagnosis. Resembles D. samuelsoni and D. 

paci/icr,s but the male genitalia (Figs 3.283-
3.287) and sternal apodemes (Fig. 3.282) are 
diagnostic. 

Length. Males 2.5-2.7 mm. 
Distribution. Pacific. 
Biology and pest status. No evidence that 

any damage is caused to rice but commonly 
found on rice in the Philippines. 

Genus Alobaldia Emeljanov 

Resembles Recilia species but differs in the form 
of the male genitalia, and in particular the 
aedeagus which possesses two forward-directed 
processes (Fig. 3.290). 

Alobaldia tobae (Matsumura) 
(Figs 3.288-3.291) 

TAXONOMIC NOTES 

Described as Thamnotettix tobae Matsumura. 
Diagnosis. Externally resembles Recilial 

De/toceplialus spp. but the male genitalia arc 
distinct with the possession of processes of the 
aedeagus (Figs 3.289, 3.290). 

Length. 3.0-3.2 mm. 
Distribution. East Asia: Korea, Japan, Soviet 

Maritime Territory. 
Biological and pest status. Considered to be 

a ininor rice pest in East Asia (Kwon and Lee, 
1979), 
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3.283 

3.290 

3.289 

3.284 

3.285 

I 
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3.286 

3.291 

3.287 

. . . ' d 3 282 male sternal apodemes. 3.283, subgenital plate, 
Figs 3 281-3.287, De/tocep/w/us subv1nd1s. 3.281, hea .. I .' (large setae omitted). 3.285, paramere. 3,286, 
ventrn.l view. 3.284, pygofer and subgenital plate, _lateraf' vie; 288-3 289 Alobaldia tobae. 3.288, head. 3.289, 

3 287 acdeagus lateral view. 1gs · · ' d . , -es aedeagus ventral view • , ' . l . 3 291 subgenital plates an pa1amc1 , ' 3.290, tip of aedeagus, vent1a view. , , male genitalia, lateral v1ew 
ventral view. 
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Genus Graminella Delong 

Over 15 species of this grassland genus arc now 
known in the US and Central and South 
America. The genus in the US was revised by 
Kramer (1967) with special reference to G. nigri
frons. 

Graminella nigrifrons (Forbes) 
Blackfaced leafhopper (Figs 3.292-3.298) 

TAXONOMIC NOTES 

Described as Cicadula nigrifrons Forbes. Kramer 
(1967) also records Thamnotettix perpnnctata Van 
Duzee as a name that has been used. 

Diagnosis. Slender leafhopper resembling 
De!tocephalus!Recilia species. Colour sordid 
stramineus to yellow or light brown. Pace and 
head with considerable variation in the extent 

3.292 

.. ~-· 

3.295 

0 o 

of black mark· ( 
, ' 

1
ngs e.g. Pigs 3.292-3.29--I, and 

see Kramer, 19E7) Th · . . ... 
3.29S-J 20 : J. · c male gcrntalw (f.Jgs ~ , • :-18) me diagnostic. 

Length. 2.5-4. o mm. 
Distribution w·ct I ct· . . 

• 
1 c Y istnbuted 111 the eastern US the Bal , . 

. , . ' , 1amas, Cuba, Jamaica and I·hspaniola (Kramer, 1967)_ 

~iology 311d pest status. Recorded from a 
considerable range of hosts and, when abun
dant, da_m~ges pasture grasses by its feeding . 

. G .. nignfro11s is one of the most common and 
ubiquitous leafhoppcrs in the US and Central 
Ameri:-a (Kramer,_ 1967). It is the primary vector 
of maize chlorot1c dwarf virus but not con
sidered an important rice pest, although 
frequently collected from rice. G. 11ic,:rifro11s has 
been the subject of considerable res~arch in the 
USA in the past 20 years. 

3.297 

3.298 

/\ \ \ 
/ 

Figs 3.292-3.298, Gra111i11el/a nigrifro11s. 3,292-3.294, head showing variation in patterning (after Kramer, 1967). 
3.295, male genitalia, lateral view. 3,296, tip of aedeagus, dorsal view. 3,297, paramere. 3.298, subgenital plate, ventral view. 
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Genus Cicadulina China 

Cicadulina species are widely distributed in the 
tropical and warm temperate regions of the 
world and are pests of cereals and sugarcane. 
They are the most important vectors of maize 
streak disease in Africa. Twenty-two species are 
recognised, and have been reviewed by Webb 

(1987b). 
Diagnosis. Most species have a pair of 

round biack spots on the anterior margin of the 
vertex (Fig. 3.299) and are often cream, yellow 
or orange coloured. They may be confused with 
Typhlocybinae, unless closely examined, in 
which case the forewing venation separates 
them. The most widespread species, C bipunc
tata (Melichar), is frequently found on rice in 
Asia but not recorded as a serious pest. 

Cicadulina bipunctata (Melichar) 
(Figs 3.299-3.306, Plate 3) 

TAXONOMIC NOTES 
Described as Gnatl1odus bipunctatus Melichar. 
Also has been known as Cicaduiina bipuncteila 

Matsumura. 
Diagnosis. The male genitalia are distinc-

tive, with the form of the pygofer process 
diagnostic (Fig. 3.302). Female ovipositor with 

black tip (Fig. 3.306). 
Distribution. The most widespread Cicadu-

lina species, occurring from Africa to Japan, and 
to New Guinea and northern Australia (sec 

Webb, 1987a, 1987b). 
Biology and pest status. Frequently common 

on rice in Asia but not recorded as a serious 

pest. 
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Figs 3.299-3,306, Cicadu/ina bipunctata. 3,299, head. 3.300, forewing. 3.301, male _genitalia, lateral view. 3.302, 
tip of pygofer process. 3.303, aedeagus, lateral view. 3.304, aedeagus, ventral view. 3.307, female abdomen, 

ventral view. 
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Genus Macrosteles Fieber 

Macrosteles is a large genus of leafhoppers with 
over 100 species, mostly distributed in the 
Palaea~ctic and Nearctic regions, few species are 
found m the tropics. The host plants are grass 
species and herbaceous plants. They are best 
known as the vectors of aster yellows (MLO 
disease) but some species have been recorded 
as being minor pests of rice. The genus was 
revised by Kwon (1988), who used characters of 
the male genitalia and apodemes to distinguish 
species. 

Diagnosis. Macrosteles species vary in body 
length from 2 to 5 mm. The general coloration 
is primarily yellowish green often with dark 
markings on the vertex (e.g. Figs 3.307, 3.324). 
The combin_ation of spots and dark lines is very 
charactenst1c for many Macrosteles species. The 
aede.agus structure of the male genitalia is diag
nostic for the species considered here. 

Macrosteles quadrj]jneatus (Forbes) 
(Figs 3.307-3.314) 

TAXONOMIC NOTES 

Described as Cicadula quadrilineata Forbes. This 
species has been long known in the US litera
ture a_s the ~ster leafhopper 'M. fascifrons' Stal. 

D1agnos1s. General coloration yellow to 
yellowish green, sometimes with faint smoky 
markmgs on forewings. Vertex broad more 
than twice as wide as long, more ~r less 
rounded anteriorly, with various spot patterns. 

Male _genitalia (Figs 3.312-3.314): Aedeagal 
sh_aft cylmdncal, armed with a row of sparse 
m1crospmes laterally, apical processes about 
two-thirds of shaft length, wider than half of 
shaft width at apex. Sternal apodemes (Figs 
3.310, 3.311). 

Distribution. North America. 
. Remarks. Recorded (as fascifrons) from rice 
m southern USA (e.g. Flint, 1983) but rarely 
regarded as an important pest. 
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Figs 3.307-3.314, Macroste!es quadrilineatus. 3.307, 
3.308, dorsal view. 3.309, face. 3.310, 1st sternal 
apod~mes,. dorsal view. 3.311, 2nd sternal apodemes, 
anterior view, 3.312, aedeagus, lateral view, 3.313, 
aedeagus: ventral view. 3.314, subgenital plate, 
ventral view. (All from Kwon, 1988.) 
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,., l · 3 322 ae eagus ven ra v · · ' 
plate, lateral view. 3.321, aedeagus, lat~~-a view. . , \ 3 325' female dorsal view. 3.326, face. 3.327, 2nd 
view. Figs 3.324-3.330, Macrosteles stmfrons. 3.324, ma e. .d .' 1 . ' , 3 329 aedeagus, ventral view. 3.330, 

d . 1 . 3 328 1st sternal apodemes, msa view. . , sternal apodemes, orsa view. • , 
aedeagus, lateral view. (All from Kwon, 1988.) 
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Macrosteles quadrimaculatus (Matsumura) 
(Figs 3.315-3.323) 

TAXONOMIC NOTES 

Described as Cicadula quadrimacu/ata Matsu
mura. 

Diagnosis. General coloration yellow to 
yellowish green, sometimes with faint smoky 
tint on forewings. Head about as wide as 
pronotum, or slightly wider. Vertex with an
terior spots prominent, median spots absent, 
lateral spots often absent. 

Male genitalia (Figs 3.320-3.323): Aedeagal 
shaft smooth and cylindrical, with small lateral 
flanges at apex, apical processes crossed 
distally. Sternal apodemes Figs 3.318, 3.319. 

Distribution, East Palaearctic: China, Japan, 
Korea, USSR. 

Remarks. This species has been noted as a 
pest of rice and other cereals in East Asia. 

Macrosteles striifrons Anufriev 
(Figs 3.324-3.330, Plate 4) 

TAXONOMIC NOTES 

Described as Macroste/es striifrons Anufriev. It 
has also been known as Macrosteles orientalis 
Vilbaste. Records of this species in the Far East 
have been given previously as M. fascifrons. 

Diagnosis. General coloration yellow to 
yellowish green, sometimes with smoky tint on 
forewings. Vertex with anterior spots divided 
into 2 transverse streaks, median spots often 
confluent with lateral spots, or sometimes 
absent. 

Male genitalia (Figs 3.329-3.330): Aedeagal 
shaft gently extending laterally at middle, often 
with microspines on shaft, apical processes 
crossed and bent basally, directed downwards 
reaching to middle of shaft or slightly beyond. 

Distribution. Common in East Asia: China, 
Taiwan, Hong Kong, Korea, Japan and USSR 
but also found in Philippines, Thailand, 
Indonesia and Vietnam. 

Biology and pest status. M. striifrons has 
been found on a wide variety of grasses and is 
noted as a pest of rice in Korea and China. 

Macrosteles sexnotatus (Fallen) 
(Figs 3.331 3.337) 

TAXONOMIC NOTES 

Described as Cicada 6-notata Fallen. 
Diagnosis. General coloration yellow to 

yellowish green, sometimes with dark markings 
on body, faint smoky tint on forewings. Spot 
pattern on head variable (Figs 3.331, 3.332). 

Male genitalia (Figs 3.336, 3.337): Aedeagal 
shaft gently narrowing distally, with micro
spines laterally and ventrally, lateral flanges 
absent, apical processes divergent distally in 
posterior aspect. Sternal apodemes Figs 3.334, 
3.335. 

Distribution. Widely distributed and 
common in the western Palaearctic. 

Remarks. Noted as a minor rice pest in Italy 
(Olmi, 1968) and very common in rice fields in 
Spain (Medina et al., 1982). 

Macroste}es Jaevis (Ribaut) 
(Figs 3.338-3.344) 

TAXONOMIC NOTES 

Described as Cicadula faevis Ribaut. 
Diagnosis. General coloration yellow to 

yellowish green. Median spots on vertex some
times absent. 

Male genitalia (Figs 3.343, 3.344): Aedeagal 
shaft smooth cylindrical, curved distally in 
lateral aspect, apical processes about 2/3 length 
of shalt, gently curved anteriorly. Sternal 
apodemes Figs 3.341, 3.342. 

Distribution, Holarctic. 
Biology and pest status. Recorded on a 

var.iety of grass species, including rice in Iran. 
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3 332 female dorsal view. 3.333, face. 3.334, 1st sternal 
F·,gs 3 331-3 337, Macrosteles sexnotatus. 3.331, male. . d, l '. 3 336 aedeagus lateral view. 3.337, 

· · d 1 a odemes orsa view. • , ' 0 apodemes dorsal view. 3.335, 2n sterna P 1' . 3 338 male 3 339 female, dorsal view. 3.34 , 
' . . 3 338 3 344 Macrosteles aevis. • , · · ' d 5 aedeagus, ventral view. Figs . - . ' . 3 342 2nd sternal apodemcs, dorsal view. 3.343, ae eagu.' 

f 3 341 1st sternal apodemes, dorsal view. • , 
8 1:~:;al ~ie;. 3.344, aedeagus, ventral view. (All from Kwon, 198 .) 
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Genus Balclutha Kirkaldy 
(Fig 3.345) 

Members of the cosmopolitan genus Ba/cluti,a 
are among the most common deltocephaline 
leafhoppers in grasslands. They may be 
collected frequently on rice or around rice fields 
but do not, however, appear to be significant 
pests of rice. The majority of the species arc 
morphologically rather uniform, and this, 
together with a very widespread distribution of 
some species has resulted in a large number of 
synonyms. The New World species were 
reviewed by Blocker (1967) while Knight (1987) 
revised the species found in the Pacific region. 
Knight also included a complete checklist of the 
98 world species and their 90 synonyms. Some 
common species have been described on 
numerous occasions, e.g. B. incisa has 17 
synonyms and B. saltuella 14 synonyms. Fortu
nately rather few of these names have been 
used frequently in the applied literature and in 
general they are not included here (see Knight, 
1987, for details). The most common and wide
spread species are included here based on the 
information given by Knight. Rather few 
reliable host plants have been recorded for the 
genus. A wide range of grass species appear to 
be utilised but little information on the speci
ficity of the widespread species is available. 
There is little evidence that Balclntha species 
regularly use rice as a host plant. 

KEY TO COMMON BALCLUTHA SPECIES 

Knight (1987) recorded a number of Ba/c/ntha 
species from rice in the Pacific region. The key 
given here is to five of the most widespread 
species. Others may also be found in rice fields 
and reference should be made to Knight's work 
and also Blocker (1967) for New World species. 

1. Head much narrower than pronotum (Fig. 
3.346). Dirty yellow or greenish yellow in 
colour with brown marks on forewings and 
head .. punctata 

- Head as wide as pronotum (Figs 3.352, 
3.357). Variable in colour 2 

Fig. 3.345, Dalc!utha sp., dorsal view. 

2. Pygofer without any processes on ventral 
margin (e.g. Fig. 3.347) 3 
Pygofer with sclerotised processes arising 
from posterior-ventral margin (e.g. Figs 
3.360) ............ 4 

3. Aedeagal shaft long and recurved (fig. 
3.354). Colour pale yellow or greenish 
ye1low. lucidn 
Aedeagal shaft shorter (Fig. 3.364). Colour 
sordid cream with some brown suffusiun 

sa!taefln 

4. Aedeagus with short recurved shaft and two 
pairs of short basal processes (Figs 3.370, 

· 3.371); pygofer process with serrate margin 
(Fig. 3.372) .. .. .. . .. ........... i11cisn 
Aedeagus without any basal processes; 
pygofcr tapering to point, recurved (Fig. 
3.360) . roscn 
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Balclutha punctata (Fabricius) 
(Figs 3.346-3.351) 

TAXONOMIC NOTES 

Described as Cicada punclala Fabricius. Knight 
(1987) lists 12 synonyms. 

Diagnosis. Stramineus or greenish yellow, 
forewings with transverse dark markings 
variably developed and sometimes reduced to 
small isolated spots. Head much narrower than 
pronotum (Figs 3.347-3.351). 

Male genitalia: Pygofer broadly rounded 
posteriorly. Subgenital plates narrowing gradu
ally to relatively short finger-like apex . 
Aedeagus simple, shaft broad basally in lateral 
aspect and tapering at midlcngth to slender 
apical half. 

Length. Male/female 3.6-4.2 mm. 
Distribution. North America, Afrotropical 

region, Oriental region, Palaearctic region, 
Australia, New Guinea. 

Balclutha lucida (Butler) 
(Figs 3.352-3.356) 

TAXONOMIC NOTES 

Described as Jassus lucidus Butler. Knight (1987) 
lists four synonyms. 

Diagnosis. Pale yellow or greenish yellow, 
sometimes suffused with red-brown. Head as 
wide as pronotum (Fig. 3.352). 

Male genitalia (Figs 3.353-3.356): Pygofer 
acutely rounded posteriorly, without processes. 
Subgenital plates elongate, narrowing at 
midlength to finger-like apex. Aedeagus simple, 
shaft elongate, cylindrical, curving dorsally and 
then anteriorly (Fig. 3.354). 

Length. Male/female 2.7-3.7 mm. 
Distribution. Southeast USA, Central and 

South America, East Africa, Oriental region, 
Australia, Pacific. 

Balclutha rosea (Scott) 
(Figs 3.357-3.362) 

TAXONOMIC NCTIES 

Described as Gnathodus roseus Scott Knight 
(1987) lists 15 synon . · 1 . · 

. · ym5, me udmg Nesostefes 
hebe Kirkaldy. 

Diagnosis. ~vory, pale yellow or very pale 
brown. Forewmgs colourless or very pale 
brow~. Overa_ll sometimes pinkish tinged. Head 
as wide or shghtly wider than pronotum (Fig. 
3.357). 

Male genitalia: Pygofer with broadly 
rounded lobe posteriorly, a well-sclerotised 
process arising mcsally (Fig. 3.360). Acdeagus 
broad basally tapering to slender dorsally 
directed and recurved shaft (Fig. 3.359). 

Length. Male/female 3.3-4.2 mm. 
Distribution. North, Central and South 

America, Palaearctic region, Oriental region, 
Afrotropical region, Australia and Pacific. 

Balclutha saltuella (Kirschbaum) 
(Figs 3.363-3.368) 

TAXONOMIC NOTES 

Described as Jassus (Thamnoltetix) saltue/lus 
Kirschbaum. Knight (1987) lists 14 synonyms. 

Diagnosis. Colour dirty cream, frontoclypeus 
and anterior part of vertex smoked with pale 
brown, two broad longitudinal fuscous bands 
sometimes present on each side of midline of 
pronotum. Forewings transparent or greyish 
opaque, clavus and apical cells usually pale 
brown. Head equal to or slightly wider than 
pr~notum. 

Male genitalia: Pygofer broadly rounded 
posteriorly, posteroventral margin slightly 
produced, without processes. Subgenital plates 
very short, finger-like apex approximately half 
total length. Aedeagus simple, shaft narrow, 
elongate, curving dorsally (Fig. 3.364). 

Length. Male/female 2.2-3.5 mm. 
Distribution. North, South and Central 

America, Europe, Mediterranean, Afrotropical 
region, Oriental region, Australia, Pacific. 
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Balclutha incisa (Matsumura) 
(Figs 3.369-3.374) 

TAXONOMIC NOTES . 

D "b d as Gnat/10dus incisus Matsumma. 
escn c · I ct· 

Knight (1987) lists 15 synonyms, me u mg 

Ba/c/ut/ia /10rtensis Lindberg. 
Diagnosis. Yellow or greenish yellow, som~: 

t. ' ale and sometimes suffused with pa c 
,mes p 1 ·ct than 

brown. Head as wide as or slight y w1 er ' 

pronotum. d d 
Male genitalia: Pygofer broadly roun e 

posteriorly, posteroventral margin produced as 
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· d ocess (Fig. 3.372). robust sclerot1se pr ~ . 
Aedeagus with shaft slender, recurved, a pfa,r odf 

t base of sha t an hart triangular processes a . , 
:n elongate dorsally directed pair of processes 

below these (Figs 3.370, 3.371). 
Length. Male/female 2.9-3.8 mm. 
Distribution. North, Central and So_uth 

. Palaearctic region, Oriental reg1on, 
America, p ·f· 

. l . Australia and ac1 ic. 
Afrotrop1ca regmn, d f the 

Remarks. The form of the ae_ e_agus o 
male genitalia make it very d1stmct. As d Bd 

db th. s species was rec or e 
/10rtensis Lin erg 1 · · I I 1978) 

• · Egypt (Ammar e a ., · commonly on nee m ., 
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d 5 ventral view. •<lea us lateral view. 3.365, ae eagu ' 
Figs 3.363-3.368, Ba/clutlia saltue,11a. 3.363, hea~, 3,3:4,3~68 ;yg~fer, lateral view. Figs 3.369-3,374, Balcl'.1:Jia 
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d 3 370 ,deagus ventra view. , , 
incisa. 3.369, hea · · ' ae . , ' 

3 374 paramerc. (All after Knight, 1987.) 
3.373, subgenital plate, ventral view. . ' 
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Subfamily Typhlocybinae 

Typhlocybines are usually very small leaf
hoppers, most easily recognised by their size 
(2-4 mm), by the absence of crossveins in the 
basal two-thirds of the forewing and by the 
absence of ocelli in the majority of species. A 
key to the tribes of the subfamily is provided 
below. Species of Empoascanara and Thaia 
are the most frequently recorded on rice in 
Asia. Others have been recorded less commonly 
and include Empoasca species, which are pale 
green /but should not be confused with green 
Ba/c/utha species (subfamily Deltocephalinae)j. 
Zyginidia quyumi has also been noted as a rice 
pest in India and Pakistan, The species included 
here were mostly included in the review by 
Sohi (1983) of Typhlocybinae associated with 
rice. 

Most typhlocybine nymphs and adults feed 
by sucking the contents of mesophyll cells of 
the leaves of their host plants causing patches 
of white cells to appear as air replaces the cell 
contents. A heavy infestation by large numbers 
of individuals may cause hopperburn in which 
leaves are killed by the intensity of feeding. 

KEY TO THE TRIBES Of TYPHLOCYBINAE 

1. Forewing with a distinct appendix (Fig. 
3.375) ...... Alebrini 

- Forewing without an appendix (e.g. Fig. 
3.376) . . . . . . . ........... 2 

2. Hindwing with vannal veins fused apically 
(Fig. 3.377). [Forewing with 2nd apical cell 
quadrangular (Fig. 3.376)] 

............. , ............... Erythroneurini 
fiindwing with vannal veins separate 
apically (e.g Fig. 3.378) . . . . . ...... 3 

3. Hindwing with submarginal vein joined 
with apices of all longitudinal veins and 
passes beyond r + m or r vein along costal 
margin of the wing (Fig. 3.378) ..... 

Dikraneurini 
- Hindwing with submarginal vein present or 

absent at apex, when present not extending 
beyond apex of vein r + m (Fig. 3.380) ..... 4 

4. Hindwing with submarginal vein in 
hind wing reaching but not exceeding r + m 
or r (Fig. 3.380); only one apical cell .. 

.... Empoascini 
- Hindwing with submarginal vein not 

reaching wing apex, fused with vein Cul 
(Fig. 3.381); apical cells absent ................. . 

.. Typhlocybini 

Of these tribes only genera in the Erythroneur
ini (e.g. Thaia and Etnpoascanara) are regularly 
found in rice fields, but 'Empoasca' species 
(Empoascini) are also found but do not appear 
to be pests. 

Genus Empoascanara Distant 
(Tribe Erythroneurini) (Plate 4) 

Many species in this genus are very small (2-
3 mm) pale yellow or greenish tinged insects. 
Some have a very large black spot on the vertex 
(e.g. Fig. 3.382), others have two smaller spots 
(e.g. Fig. 3.383), while others have no markings 
of that type. Specific identification requires 
careful examination of the male genitalia. It is 
thought there may be hundreds of species in 
Southeast Asia (Dworakowska, 1978) and it is 
possible that many have limited distributions. 

The following species have been noted from 
rice but probably represent only a small pro
portion of those found in rice fields in Asia. 

Empoascanara alami (Ahmed) 
(Figs 3.384-3.387) 

TAXONOMIC NOTES 

DCscribed as Erythroneura alami Ahmed. 
Diagnosis. Head with large black spot 

centrally. Forewings transparent pale yellow. 
Abdomen black. Male genitalia as in Figs 3.384-
3.388. 

Length. Male 2.3-2.5 mm. 
Distribution. Bangladesh, Thailand, Burma. 
Biology and pest status. Ahmed (1970) 

records this species from rice in Bangladesh. 
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3.381 3.382 

Figs 3.381, 3.382, Empoascrmara spp., dorsal view. 

Empoascanara cilla Dworakowska 
(Figs 3.388-3.392) 

Diagnosis. Head sordid yellow but without 
any distinct black spots on the vertex, only a 
darkening at the junction of face and vertex. 
Wings smoky grey with no other markings. 
Abdomen black. Male genitalia as Figs 3.388-
3.392. 

Length. Male 2.3-2.5 mm. 
Distribution. Sri Lanka 
Biology and pest status. Dworakowska 

(pers. comm. in Sohi, 1983) recorded the species 
in pest numbers on rice in Sri Lanka. 

Empoascanara indica (Datta) 
(Figs 3.393-3.398) 

TAXONOMIC NOTES 

Described as Zygina indica Datta. Has also been 
known as Zygina sindhensis Ahmed and Zygina 
unipunctata Ramakrishnan & Menon. 

Diagnosis. Head yellow with central large 
black spot. Forewings pale grey, transparent. 
Abdomen black. Male genitalia as Figs 3.394-
3.398. 

Length. 2.3-2.5 mm. 
Distribution. Pakistan, India, Sri Lanka. 

l11 

Biology and 
described frcim 1.• peSl status. Oriirinally 

ICC M . t'I 

recorded damage t · anjunath and Urs ("]979) 
' o seedlings. 

Empoascanara mac,,J'f 
· 1 mns (M t h l (Figs 3.399-3.402) o SC u sky) 

TAXONOMIC NOTES 

Described as Typlilocuba 
k ,1/ itzaculifro11s Motschul~ s y. 

Diagnosis. Head yellow 
black spot at margin of v _, .'t vertex with large 

ei ex and face frons 
dark brown, foce suffused wi·tl ' · 

. . 1 grey. f.orew ings 
light grey without any otl,,,

1
• 

b j 1 
..... markings. 

A c omen back. Male genitalia r as ,·igs 3.4()() .. -
3.402. 

Length. Male 2.1-2.3 mm. 
Distribution. Sri Lanka. 

Biology and pest status. Dworakowska 
(pers. comm. in Sohi, 1983) found E. nwcu!i~ 
frons) to be a pest of rice in Sri Lanka. 

Empoascanara mana Dworakowska & Pawar 
(Figs 3.403-3.408) 

Diagnosis. Head with very large black spot 
on vertex (e.g. Fig. 3.403), ground colour light 
yellow-ochre, some greyish patterning on 
pronotum. Forewing smoked grey. Male geni
talia as Figs 3.404-3.408. 

Length. Male 2.05-2.2 mm. 
Distribution. Philippines. 
Biology and pest status. Common on rice in 

Philippines (Luzon) (Claridge and Wilson. 
1981). 

Empoascanara truncata (Ahmed) 
(Figs 3.409-3.411) 

TAXONOMIC NOTES 

Described as Erythroneura truncata Ahmed. Has 
also been known as Empoascanara simi!lima 
Dworakowska. The record of £. maculifrons by 
Misra (1980) refers to this species. 

Diagnosis. Vertex with a large black spot 
centrally, extending towards the face. Head and 
pronotum yellow with grey suffusion centrally. 
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3 383-3 387 E. alami. 3.383, aedeagus, lateral view. 3.384, aedea~us, 
Figs 3.383-3.411, Empoascanara spp. . . , I I . 3 387 upper pygofer process, lateral v1cw 

. f 3 386 pygofer atera view. • , . 
dorsal view. 3.385, hp o paramere. . £ '!/ 3 3ss deagus lateral view. 3.389, aedeagus, dorsal view. 
(after Dworakowska, 1979b). 3.388-3.392~ . c1 a. . ' ae /' process lateral view (after Dworakowska, 

3 391 ofer lateral view. 3.392, upper pygo er ' • 3 396 
3.390, paramere, • , pyg ' d 1 t 1 v·ew 3 395 aedeagus dorsal view. • , 
1980). 3.393-3.398, E. indica. 3.39~, head. 3.394, :; eag~:r \~::ss\at~rai vi:w (after D~orakowska, 1979a). 
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3.399-3.402, E. macu/1fro11s. 3.3 , ea . . , E , 3 403 head 3 404 paramere. 3.405, aedeagus, 
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pararnere (after Dwora ows a, · . · · ofer lateral view. 3_408, upper pygofer process (after 
lateral view. 3.406, aedeagus, dorsal view. 3,407£, ~yg / 3 409 aedeagus lateral view. 3.410, aedcagus, 
Dworakowska and Pawar, 1974). 3.409-3.411, . runca a. • , , 

d I . 3 411 paramere (after Dworakowska, 1972). orsa view. . , 
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Forewings smoked grey. Abdomen black. Male 
genitalia as Figs 3.409-3.411. 

Length. Male 2.2-2.3 mm. 
Distribution. India, llangladesh, Nepal. 
Biology and pest status. Sohi (1983) records 

E. truncata from a wide range of host plants, 
including rice. 

Genus Zyginidia Haupt 
(Tribe Erythroneurini) 

Around 30 species are presently included in the 
genus, distributed throughout the Palaearctic 
region and extending into India and Pakistan. 
Several species are noted as pests of wheat and 
maize. All species are very similar externally 
and interna11y. Some western European species 
have been investigated intensively (e.g. Vidano 
et al., 1988). A considerable degree of intra
specific variation in the male genitalia has been 
found together with hybridisation between 
species. The genus and its species is in need of 
revision throughout its range. 

3.413 

3.412 

3.415 

3.414 
3.416 

Diagnosis. Overall creamy-grey with a 
yellow head, which has variable brown pigmen
tation on the face and vertex (e.g. Fig. 3.412). 
Pronotum usually yellow and unmarked but 
sometimes with darker suffusion. Scutellum 
yellow with posterior apex black and usually 
two black triangles in anterior corners. Fore
wings smoky or blue-grey in appearance. Male 
genitalia typically as Figs 3.413-3.416, 3.419 in 
structure. 

Length. Male/female 2.5-3.4 mm. 

The following three species are recorded as 
minor pests of rice. 

Zyginidia pullula (Boheman) 
(Figs 3.417-3.419, Plate 3) 

TAXONOMIC NOTES 

Described as Typhfocyba puffula Boheman. 
Remarks. The form of the male genitalia 

(Figs 3.418, 3.419) is diagnostic among the 
European species but it is closely related to Z. 

3.418 

3.420 

,-, 
, ' 

I '., ' 

\; ' 
\ I \ 

'J ) ' , '' '' '' ---~ 

3.419 

3.421 

Figs 3.412-3.421, Zyginidia spp. 3.142, head. 3.413, subgenital plate, lateral view. 3.414, pararnere. 3,415-
3.416, Z. quyumi, aedeagus. 3.415, lateral view. 3.416, dorsal view. 3.417-3.419, Z. pu/lula. 3.417, aedcagus, 
lateral view. 3.418, aedeagus, dorsal view. 3.419, upper pygofer process, lateral view. 3.420, 3.421, Z. suhrab. 
3.420, aedeagus, lateral view. 3.421, aedeagus, dorsal view (after Dworakowska, 1970). 



114 Section Three: Individual Genera and Species 

scute//aris (Herrich-Schaeffer) and may inter
breed with it (Vidana et al., 1988). Z. pullula 
appears also very similar to Z. quyun,i Ahmed 
(see below) and may even be synonymous with 
this or another species. 

Distribution. Widespread in the west Palae
arctic from Germany to Mongo1ia. 

Biology and pest status. Olmi (1968) records 
Z. pullu/a as occasiona1ly occurring on rice in 
Italy and Lodos and Kalkandelen (1984) also 
report it )rom rice in Turkey. Vidana and 
Arzone (1985) review the biology and ecology of 
the species in Italy and record various wild and 
cultivated graminaceous hosts. Rice is not 
among these. However, Z. pullu!a is becoming 
more important as a maize pest in Italy (Vidana 
and Arzone, 1985). 

Zyginidia sohrab Zachvatkin 
(Figs 3.420, 3.421) 

Diagnosis. The male genitalia are shown in 
Figs 3.420, 3.421. The appendages of the 
acdeagus are very close to the shaft. 

Distribution. East Mediterranean and 
Middle East. 

Biology and pest status. Recorded from rice 
by Lodos and Kalkande]en (1984) in Turkey. 

Zyginidia quyumi (Ahmed) 
(Figs 3.415, 3.416) 

TAXONOMIC NOTES 

Described as Zygina qnywni Ahmed. Has also 
been known as Zygina 111a11a/iensis Singh and 
Zyginidia manaliensis (Singh). 

Diagnosis. The male aedeagus is shown in 
Fig. 3.416. 

Distribution. India and Pakistan. 
Biology and pest status. An important 

maize pest (see refs in Sohi, 1983) but Sohi 
(1976) recorded a large population on rice 
grown near maize. When the maize was 
harvested it transferred to rice. 

Genus Thaia Ghauri 
(Tribe Erythroneurini) 
Red-headed or orange-headed lea/hoppers 

Over 20 species of Tliaia arc now described 
from throughout Asia. The host plants of the 
majority of species are not known but the rice
feeding species of Thaia have been reviewed by 
Wilson (1989b) since the distribution and 
identity of these species have been much 
confused in the literature. Five species are 
considered minor pests in parts of Asia: T. 
assamensis (Mahmood), T. gliaurii (Dworakow
ska), T. /ongipenia (Thapa & Sohi), T. oryzivora 
(Ghauri) and T. snlm,fa (Motschulsky). 

Diagnosis. Rather robust typhlocybine lea/
hoppers, 3.0-4.0 mm long. Head and thorax 
orange or red-coloured, forcwings white or grey 
suffused. 

Male genitalia: Sides of pygofor possessing a 
distinct large process (e.g. Pig. 3.424) directed 
upwards, at least at its base. Anal tube with a 
very well-developed process (e.g. Figs 3.432, 
3.433). Aedeagus with long stem and apical 
g;onopore, often with shorter paired appendages 
arising at the upper part of the preatrium (e.g. 
Fig. 3.422). 

!DENTIHCA TION OF THAIA SPECIES 

Key to rice-associa tcd Tim ia species (malt:~s 
only). 

l. Aedeagus with long paired processes of the 
preatrium (e.g. Figs 3.422, 3.423) .... 2 

- Aedeagus with short processes of the pre-
atrium (Fig. 3.434) . . /ongipenia 

2. Pygofcr process short, broad and curved 
inwards (Fig. 3.429) . g/iaurii 

- Pygofer process long and finger-like (e.g. 
Fig. 3.424) ........ 3 

3. Aedeagus with basal paired processes wide 
and twisted slightly with apices diverging 
(Figs 3.422), shaft strongly S-shaped in 
lateral view (Fig. 3.423) .. .. . oryzivora 

- Aedeagus with basal paired processes 
thinner and almost straight in dorsal view 
(e.g. Fig. 3.425) . .. ............. 4 
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4. Species distributed in Sri Lanka and 
southern India 

· · · · · · · · · • -• -..... subrufa 
curved inwards (Fig. 3.429). It differs from T. 
lo1_'lgipenia in the shape of the anal tube process 
(F,g. 3.432) (and aedegus). 

- Species distributed in Bangladesh, North-
east India and Nepal ................ nssnlllensis 

Thaia assamensis (Mahmood) 
(Figs 3.425, 3.426) 

TAXONOMIC NOTES 

Described as Hardiana assa,-nensis Mahmood 
~his species has also been frequently misidenti~ 
f1ed ~s T. oryzivora Ghauri. Wilson (1989b) gave 
details of these misidentifications. 

Distribution. Indonesia: Sumatra, Java, Bali. 
Biology and pest status. found in low 

rnunbcr~ on ricL' in Java, Dali and in Sumatra 
There is n~ evidence at present that this specie~ 
dan~ages n~e. Recorded from rice in West Java 
by SoehardJan (1973) (as T. oryzivom). 

Thaia longipenia Thapa & Sohi 
(Figs 3.433, 3.434) 

Diagnosi~. 17-ia_ia assa1nensis may be separ
ated from 7. oryzmora and T. subrufa by the 
thm, diverging, lateral aedcagal processes {Fig. 
3.425). The aedeagal shaft is also less strongly 
~-s~aped than oryzivora. This species is very 
similar to T. subrufa but the distributions do not 
overlap (see below under T. subrufa for further 
discussion). 

Distribution. Bangladesh, Northeast India 
(Bengal, Bihar), Nepal (Katmandu). 

Remarks. T. assame11sis has been frequently 
confused with T. oryzivora but docs not overlap 
in its distribution. 

Biology and pest status. Ahmed and Samad 
(1972) re,rorted T. assamensis (as T. oryzivora) us 
the d~mmant leafhopper on rice in Bangladesh, 
affecting many rice varieties as well as being 
found on other grass species. It is regarded as a 
potentially important rice pest by these authors. 
Alam and Alam (1979) reported 'f. assamensis as 
causing 'hoppcrburn' through the intensity of 
feeding. 

Thaia ghaurii Dworakowska 
(Figs 3.429-3.432, Plate 3) 

TAXONOMIC NOTES 

Described as Thaia ghaurii Dworakowska. It 
was misdetermined as T. oryzivora by 
Soehardjan (1973). 

Di~g~osis. The male genitalia of T. ghaurii 
are d1st!nctly different from T. oryzivora, 
assamens1s and subrufa in the character of the 
pygophore process which is short, broad and 

TAXONOMIC NOTES 

Described as Thaia longipenia Thapa & Sohi. 
Has also been known as Thaia rustica Kuoh. 

Diagnosis. The male genitalia are the most 
distinctive of those considered here Th .. e 
acdeagus is very long, strongly S-shaped with ; 
short basal process (Fig. 3.434). In addition the 
bifurcate apica.l process of the anal segment 
appendages (Fig. 3.433) is quite unlike other 
species (e.g. Fig. 3.432). 

Distribution. Nepal (Kathmandu), Northern 
Thailand, Southeast Tibet. 

Remarks. The type series was collected at a 
light trap but I. Dworakowska (pers. comm.) 
has collected the species from rice in N. 
Thailand. Specimens of T. ruMica were collected 
from rice in Tibet. 

Thaia oryzivora Chauri 
(Figs 3.422-3.424) 

TAXONOMIC NOTES 

Described as Thain oryzivora Chauri. It has also 
been known as 1'. kntoi Dworakowska, and T. 
rubiginosa Kuoh, and misidentified as T. subrufa 
(Mot.schulsky) (see Wilson, 1989b, for further 
details). 

Diagnosis. May be distinguished from other 
Tliaia species by the strongly S-shaped 
aedeagus shaft (Fig. 3.423). The lateral (basal) 
pro_cess~s are wide and twisted slightly with 
their ap1ces diverging (Fig. 3.422). 

Distribution. Burma, Western Malaysia, 
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Southern China, Japan, Thailand, Taiwan, 
Vietnam. 

Remarks. It has a more easterly distribution 
than the other rice-associated species, with 
Burma (Rangoon) its western-most locality. It 
does not overlap with either T. assamensis or T. 
ghaurii. 

Biology and pest status. Originally 
described from specimens found feeding on rice 
seedlings in Thailand (Ghauri, 1962), and 
Leewangh and Leuamsangh (1967) studied the 
ecology of the species in Thailand. They 
concluded that although the species was not at 
that time considered to be of economic import
ance it could cause considerable damage if 
present in large numbers at the seedling stage. 

T. oryzivora (as T. subrufa) in China was 
investigated by Wu and Ruan (1982) and Anon 
(1982). Wu and Ruan recorded two generations 
per year while Anon (1982) recorded three. This 
latter study reported that T. oryzivora fed on rice 
in summer but on barley, wheat and grami
naceous weeds in winter. These authors and 
Kuoh (1983) (who cited the species as T. 
rubiginosa) consider T. oryzivora an important 
pest of rice in China. 

Thaia subrufa (Motschulsky) 
(Figs 3.427, 3.428) 

TAXONOMIC NOTES 

Described as Thamnotettix subrufa Motschulsky. 
Diagnosis. T. subrufa closely resembles T. 

assamensis but differs in the slightly thinner 
lateral aedeagal processes (Fig. 3.427). 

Distribution. Sri Lanka, Southern India 
(Karnataka). 

Remarks. T. subrufa is closely related to T. 
assamensis in the form of the male genitalia as 
noted above but the distributions of the two 
species as presently recognised do not overlap. 
Wilson (1989b) did not examine Thaia speci
mens collected from rice between the southern 
India distribution of T. subrufa and the 
northeastern Indian distribution of T. assamen
sis. The examination of specimens from this 
region would be very valuable in assessing the 
status of these two species. 

Biology and pest status. Recorded in large 
numbers on seedling rice in Karnataka, India, 
and caused hopperburn damage (Gowda et al., 
1983). Chakravarthy (1987) recorded the species 
on ratoon rice in Karnataka but did not state if 
any damage was caused. 

I 
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Appendix 1: 

Nymphal Identification 

It is an advantage in pest control programmes 
to be able to identify the juvenile stages of any 
pest species found on rice. The following key 
attempts to separate the more common leaf
hoppers and planthoppcrs found on rice in 
Asia. Also provided, and more universally 
applicable, are keys to distinguish males and 
females at fifth instar and also for the recog
nition of nymphal instars. 

Key to fifth instar nymphs of 
Ieafhoppers and planthoppers on rice 
in Asia 
(modified from Wilson, 1983) 

Lengthy descriptions of individual species have 
not been given in this section, only those 
features which will serve for their identification. 
Only the most common species are included 
and inevitably some individuals will be found 
on rice which cannot easily be identified. Future 
progress will rely on breeding experiments to 
associate nymphs and adults of the those 
species not yet included. 

In the key, morphological features such as 
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chaetotaxy (spines and their position) have 
been used in preference to colour characters, 
since it is considered that these may be less 
variable than some colour patterns over a wide 
geographical distribution. However, some 
species are certainly less variable for colour 
than others, and where colour patterns or mark
ings have been found to be reliable they have 
been included, if convenient. 

The nymphs of the families comprising the 
Fulgoromorpha are characterised by the pos
session of sensory pits. These pits consist of 
round or elliptical depressions in the cuticle, in 
one edge of which is inserted a hair-like struc
ture, which lies horizontally across the de
pression. The pattern of sensory pits on the 
head, thorax and abdomen of the four species of 
Delphacidac included here has been investi
gated. While some small differences were 
found, especially in the positions of the sensory 
pits on the face (sec figs i\.5, A.6), these were 
not the easiest of characters to use for these 
species and have not been included in the key. 

While the key has been prepared for use in 
the identification of fifth instar nymphs, some 
of the characters may apply equally to earlier 
ins tars. 
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1. Postclypeus distinct from frons (Fig. A.5). 
Pedicel (second segment) of antenna 
enlarged or bulbous, often with wart-like 
sensilla. Body with sensory pits 

Fulgoromorpha 2 
Postclypeus not distinct from frons. Pedicel 
(second segment) of antenna not or scarcely 
thicker than scape (first segment), no wart
like sensilla. Body without sensory pits 

Cicadomorpha 6 
2. Movabk spur at distal end of hind tibia 

(Figs A.2, A.3) Delphacidae 3 
- Spur absent. Head, thoracic plates and 

abdominal tergitcs light to dark grey (Fig. 
A.1). Generally rounded appearance .. 

Mcenoplidae: Nisia nervosa 
3. Prominent brown lateral stripes on dorsal 

surface of body (Fig. A.2), ground colour 
yellow.. Tagosodes pusanus 

- Otherwise marked (e.g. Figs /\.3, /\.4) ..... 4 
4. I---Iead narrow; vertex plate about as long as 

wide (Fig. /\.3). Dorsal surface of thorax and 
abdomen marked with various £tmounts of 
grey and white markings on a white or 
creamy white background . 

...... Sogatel/a furcifera 
- Head broad; vertex plate wider than long 

(Figs /\.4, A.7). Dorsal surface more gener
ally pigmented with brown and yellow 
background .. .. .. .. . 5 

5. Larger species (head width 0.52-0.68 mm), 
post clypeus pale yellow /brown even in 
specimens heavily marked with brown on 
dorsal surface (Fig. A .5) . 

. Ni/aparvata lugens 
- Smaller species (head width 0.50-0.54 mm). 

Post-clypeus marked with dark brown (Fig. 
/\.6) . . . . . . . . . . . . . . . . Laodelphax striate/I us 

6. Dorsal surface of body without spines 
(setae) except for short spines present on 
last segment (Fig. A.8). Ocelli prominent on 
crown of vertex between eyes (Pigs /\.8, A.9) 

7 
- Dorsal surface of body with prominent 

spines on abdominal segments (Fig. /\.10), 
although may be restricted to last segments 
(e.g. Fig. A.12), may also be present on 

thorax and head (Fig. A.10). Ocelli not as 
above 8 

7. Mostly light yellow /brown with darker brown 
stripes on tergites, and on wing pads (Fig. 
A.8). Vertex with anterior margin rounded. 
Ocelli distinct (Fig. A.8) ........ Cofana spectra 
Mostly pale green, tinged with brown along 
margins of wing pads. Vertex with anterior 
margin angularly produced (Fig. /\.9) Ocelli 
indistinct (Fig. /\.9) .... Cofana unin,acu/ata 

8. Head and thorax (including wing pads) 
covered with prominent spines (Fig. A.10) 

Thaia spp. (T. gliaurii drawn) 
- Head and thorax without such spines (Fig. 

A.11) 9 
9. Dorsal surface of abdominal segments with 

rows of prominent spines (e.g. Fig. /\.14) 11 
Dorsal surface of abdominal segments with 
prominent spines confined to last two or 
three segments (e.g. Fig. A.11) ..... 10 

10. Prominent black spots on last segment (Figs 
A.11, A.12), otherwise pale yellow (Fig. 
A.12) or with dark markings (Fig. A.11). 
Head unmarked . Cicadulina bipunctata 
Vertex with two black spots (Fig. /\.13) ..... 

.... Macrostefes striifrons 
11. Distinct black or dark markings present on 

dorsal surface of body ........... 12 
- Markings on dorsal surface more suffuse 

(Fig. /\.14), a relatively pale species ...... 
....... Rec ilia dorsal is 

12. Last abdominal segment without dark mark
ings on dorsal surface (Fig. A.17). Head with 
two distinct black spots on anterior margin 
of vertex (Fig. A.17). Face otherwise 
unmarked ..... Neplwtettix 111alayan11s 

- Last abdominal segment with dark markings 
(Fig. A.15). Head unmarked (Fig. A.19) or 
with markings which extend on to face (Fig. 
/\.15) .. 13 

13. last two abdominal segments with dark 
stripes, one median on last segment, the 
other more or less well developed on pos
terior margin of segment forming a cross 
(Figs A.15, /\.16), other markings on dorsal 
surface more or less well-developed ......... . 

Nephotettix nigropictus 

Leafhoppers and Plant/toppers of Rice 

A.4 

A.5 A.6 

.•,J; 
II 

Figs, A.~-A.7, 5th inst~r nym_rhs of Delpl~acidae. A.l, Nisia nervosa, dorsal view. A.2, Tagosodes pusanus, 
dorsal view. A.3, Sogatc/la furc1fera, dorsal view. A.4, Nilaparvata /ugens, dorsal view. A.S N. /uoei,s f, A 6 
L di/ t ·t// f , ,) ,,,ce .. , ao e p iax s nae us, ace. A.7, L. stria lei/us, dorsal view. 

123 



124 Appendix One: Nymphal Identification 

A.9 

A.13 

A.12 

A.14 

Figs A.8-A.14, 5th instar nymphs of Cicadellidae, dorsal views. A.8, Cofana spectra. A.9, Cofana u11i111acu!ata. 
A.10, Tlraia gliaurii. A.11, A.12, Cicadu/ina bipimctata. A.13, Macrosteles striifro11s. A.14, Recilia dorsal is. 

Leafhoppers and Plant hoppers of Rice 

- Markings on last two abdominal segments 
not as above, usually a form of dark spot on 
last segment (Figs A.18, A.19) . 14 

14. Dark spot on last segment small (Fig. A.19), 
remainder of body relatively unmarked, pale 
green/yellow in colour ........ . 

Nephotettix virescens 
Dark spot on last segment very well devel
oped (Fig. A.18), varying amounts of dark 
markings on rest of body ..... 

.. ... Nep/10/ettix cincticeps 

A.15 A.16 

A.17 

A.18 
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. ,,. ... 

' -

A.19 

F~gs _A.15-~.19, Nephotettix spp., 5th instar nymphs. A.15, A.16, N. nigropictus. A.17, N. ma!ayanus. A.18, N. 
c111ct1ceps, fmal abdominal segment. A.19, N. virescens. 
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Sexing nymphs of Auchenorrhyncha 
(modified from Wilson, 1983) 

The rudiments of the external genitalia bcco~e 
visible as the nymph passes through the five 
instars before ecdysis to the adult. It rs possible 
to reliably separate male and female nymphs. 
Kathirithamby (1974b) described the develop
ment of external genitalia in some species of 
Cicade1lidac and the morphological terms used 
in that study are followed here. Machida (1970) 
described the development of the external geni
talia in the cicadellid Nep/10tellix cincticeps. In 
Cicadellidae it is possible to separate males and 
females from the third instar onwards (Figs 
A. 22, A.23 for Nephotettix virescens) by the 
differentiation of the external genitalia. This 
differentiation is not seen in first and second 
instars (Figs A.20, A.21). ln males the rudiment 
of the subgenital plate appears as a tnangular 

~A.20 

~ 

A.22 A.23 

A.21 

structure produced posteriorly from the 
sternum IX. This structure progressiv~ly 
increases in size from third to fifth instars (Figs 
A. 22_A. 26). ln third instar female nymphs 
paired outgrowths are visible arising from t~e 
posterior margins of sten~um .VIII and I~ (F~g: 
A. 23). In the fourth and fifth mstar three pa'.rs 
of outgrowths are present (although two pairs 
only are often visible, Figs A.25, A.27) destmed 
to become the first and second gonapophyses 
(ovipositor) and gonoplacs (ovipositor sheaths) 
(Kathirithamby, 1974b). A key for _separation of 
sexes in nymphal Cicadellidae is given below. 

ln nymphal Delphacidac genital appendages 
also appear in the third instar (Kathmthamby, 
1981). In females they appear as two pr_olonged 
structures, the rudiments of the ov1pos1tor, 
which are absent in males. This separation 
appears satisfactory and compl~tely rcli~blc 
only in the fifth instar of the species exammed 

A.24 A.25 

I A.26 A.27 

A.28 

A.29 

. f . of abdomen I-V instars. A.20, instar I, A.21, instar 
Figs A.20-A.27' Neplwtettix virescens, ventral v1ewA 204 t~p t 'IV inale, A 25 instar IV female. A.26, instar V, 

A 23 · ·t · lil female . ms ar , · • • , , 
II, A.22, instar III, male. • , ms ar ' ·. .' ta /u ens A 28 instar v, male. A.29, instar V, female. male. A.27, instar V, female. Figs A.28, A.29, N1/apa1va g . . ' 
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and accordingly only drawings of fifth instar 
male (Fig. A.28) and female (Fig. A.29) Nilapar
vata lugens are included here. 

Key to separate sexes of Cicadellidae 
(third to fifth instars) 

1. Single triangular plate-like structure (sub
genital plate) on sternum IX, with short slit 
from the apex towards the base (Figs A.22, 
A.24, A.26) ........ male 

- Paired outgrowths on sternum VII! and 
sternum IX in instar III (Fig. A.23). In instars 
IV and V outgrowths from sternum VIII 
extend over those from sternum IX (Figs 
A.25, A.27), apical slit longer, and in instar 
V extends almost to base of outgrowths (Fig. 
A.27) .. .. ... female 

Recognition of nymphal instars 

The nymphal instars may be readily separated 
by the relative development of wing pads on 
the thorax. The nymphal stages of Nephotettix 
cincticeps were differentiated using this char
acter by Machida (1970) and keys have been 
given by various workers including Kathirith
amby (1974a). The following key is from Wilson 
(1983). Some keys have used the relative 
measurements of the wjng pads relative to the 
abdominal segments but where nymphs have 
been preserved in alcohol swelling may occur 
and these measurements may prove to be in
accurate. Where possible these characters have 
been avoided. Some difficulty will be encoun
tered in separating first and second instars 
because of their size and the limited develop
ment of the wing pads. 

Key to separate nymphal instars 

A.30, A.31) less than length of pronotum 
(length a) ...................... 2 

•- Mesonotal wing pads well developed. 
Length of mesonotum {a on Fig. A.31) equal 
to or greater than length of metanotum 
(length b) 3 

2. Posterior margin of mesonotum straight or 
(Fig. A.30) with lateral margins shorter than 
median lobe .. . .................. In star l 

- Posterior margin of mesonotum showing 
lateral development of wing pads, which are 
approximately same length as median lobe 
(Fig. A.31) .. .. .. .. .. .. .. .. .. lnstar II 

3. Thorax approximately as long as wide (Fig. 
A.32). Length of mesonotal wing pad (a in 
Fig. A.32) approximately equal to length of 
metanotum (length b) .. .. . In star III 

- Thorax distinctly longer than wide (Figs 
A.33, A.34). Length of mesonotal wing pad 
greater than metanotal length . . . ... 4 

4. Mesonotum wing pads not extending to 
posterior margin of metanotum (Fig. A.33) 

... lnstar IV 
- Mesonotum wing pads reaching to posterior 

margin of metanotum (Fig. J\.34) .... 

............. Instar V 

~~ 8-~ 
A.30 ro a 

b Ill 

A.31 
A.32 

V 

IV 

A.34 A.33 

l. Mesonotal wing pads showing little dcvel- Figs A.30-A.34, Nepl10tettix virescens, head and 
opment. Length of mesonotum (b on Fig. thorax, I-Vin.star. 



Appendix 2: 

Collection and Preservation of 
Leafhoppers and Planthoppers 

COLLECTION 

Qualitative sampling 

Lea/hoppers and planthoppers are best 
collected using a sweep-net and removed from 
the net with an aspirator (pouter). Hand
searching and direct removal from the plant 
with an aspirator will give information on 
where the insects are found on the plant and 
whether any nymphs are present. However, 
neither sweep-net sampling nor hand-searching 
is adequately quantitative and techniques 
described below should be used. 

Quantitative field sampling 

Quantitative data on the population dynamics 
of lea/hoppers or planthoppers of rice can be 
obtained using a D-Vac suction sampler. This 
sampler is powered by a two-stroke engine 
carried by the operator as a backpack. Attached 
to the motor fan unit is a flexible hose 20.3 cm 
in diameter terminating in a fibreglass cylinder 
34.3 cm in diameter within which a fine mesh 
collecting net is held. 

Perfect et al. (1983) used this technique for 
ecological studies of Nilaparvata lugens in 

flooded rice in the Philippines and estimated its 
sampling efficiency by following D-Vac 
sampling with exhaustive sampling. They cal
culated correction factors for sampling effi
ciency, which could be used by other workers 
sampling rice leafhopper and associated fauna 
under the same conditions in flooded rice. 

For comparative studies of population 
densities of rice lea/hoppers and planthoppers 
on experimental plots of different rice varieties, 
different management practices, etc., simpler 
sampling methods, such as sweep-netting or 
visual observations, may be adequate. 

Flight activity and aerial density of rice leaf
hoppers and planthoppers can be successfully 
monitored using a variety of trapping methods 
(Perfect et al., 1985), including water traps, light 
traps, suction traps and sticky traps. 

PRESERVATION 

Lea/hoppers and planthoppers are best killed 
with ethyl acetate vapour. They may then be 
mounted on card points with water-soluble 
glue. Care should be taken in glueing the speci
men to the card point at the thorax so that the 
abdomen and head are free for examination and 
so that the abdomen may be removed for the 
preparation of the genitalia. Labels should be 
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attached giving details of the country, locality, 
date of collection, collector and host plant. In 
tropical regions it may be difficult to adequately 
maintain a dry insect collection against the 
ravages of humidity and insect attack. In such 
situations insects may be kept in 70-80% 
alcohol (ethanol), but long-term storage in 
alcohol may lead to deterioration of the speci

mens. 

Genitalia ~reparations 

The abdomen of the male (in almost all cases) 
should first be carefully removed. This is best 
achieved by supporting the dorsal surface of the 
insect and inserting a pin at the junction of the 
abdomen and thorax, by which means the 
abdomen wiJI detach cleanly (with luck!). (Parti
cular care should be given to the removal of the 
abdomen since the internal apodemes at the 
junction of abdomen and thorax, frequently 

used for species identification, may easily be 
damaged.) The abdomen is then placed in 10% 
potassium hydroxide (KOH) and warmed 
gently until the body contents have macerated 
(about 10 minutes). Smaller specimens will take 
less time than larger ones. Specimens may be 
placed in cold KOH and left overnight. Which
ever method is used, after removal from the 
KOH the abdomen is washed in distilled water 
and placed in glycerol (glycerine) for examin
ation and dissection. It is possible to stain the 
preparation but this is not usually necessary. 
After examination, the genitalia and abdomen 
should be stored in a small quantity of glycerol 
contained in glass or plastic vials attached to 
the pinned specimen. Alternatively the genitalia 
may be dried through alcohol and attached t_o 
the card point by water-soluble glue. In th,s 
case subsequent examination of the genitalia 
will require the glue to be softened with water 
and the specimen re-introduced into glycerol 
before it is again suitable for examination. 
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Index to genera and species 

Valid names and combinations arc shown in bold 

aculeata Distant, Ka/pa 49 
afer Ghauri, Nepholettix 31, 89 
africanus Emeljanov, Neplwtetfix 88 
akashiensis Matsumura, Libunzia 66 
alami (Ahmed), E111poasca11ara 109 
a/m11i Ahmed, Erythroneura 109 

a/bida Signoret, Tettigo11ia 76 
albifasda (Matsumura), Unka11odes 36, 69 

albifascia Matsumura, Libumia 69 
a!bifascia (Matsumura), Chi!odelphax 69 
albifascia (Matsumura), Ribautode!pliax 69 
albovittata (Matsumura}, De/phacodes 69 
a/bovittata (Matsumura), Sogata 69 
a/bovittata (Matsumura), Libumia 69 
a/bovittata Matsumura, Dicranotropis 69 
albovittatum {Matsumura), Tertliro11 36, 69 

Alobaldia 91 
anacharsis Fennah, Harmalia 36, 66 
anderida Kirkaldy, Dicranotropis 49 
apicalis (Motschulsky), Neplwtettix 82 
assamensis {Mahmood}, Thaia 115 
atrovenosa (Lethierry), Nisia 47 

bakeri (Muir), Ni/aparvata 35, 52 
bakeri Muir, Delp!iacodes 52 
Balclut!Ja 36, 105 
bipunctata (Fabricius}, Nepl10tetti,1; 82 
bipunctatus Melichar, Gnathodus 100 
bipunctata (Melichar), Cicadulina 36, 100, 122 

Vipunctel/a Matsumura, Cicadulina 100 

bmzilensis Muir, Sogata 64 

catoptron Fennah, Sogatel/a 62 
celadon Fennah, Euidel/ana 72 
Cemus 36, 70 
chibana Tian & Kuoh, Himezmka 63 
chenhea Kuoh, Sogatel/a 58 
Cicadel/a 76 
Cicadulina 100 
cilia Dworakowska, Empoascanara 111 
cincticeps (Uhler), Nep/wtettix 36, 87, 125 
cincticeps Uhler, Se/e110cephalus 87 
clypeata Osborn, Draecu/acepllala 78 
Cofana 75 
colocasiae (Matsumura}, Tarophagus 70 

Coronacella 73 
cubanus (Crawford), Tagosodes 22, 31, 62, 65 
cuba11us Crawford, Dicranotropis 65 

Dechacona 79 
Deltocephalus 36, 91, 97 
dere/icta Distant, Opiconsiva 58 
devastans Matsumura, Libumia 66 
diaclienhea Kuoh, Sogate/la 62 
disti11cta (Motschulsky), lnemedara 92 
distincta (Motschulsky}, Reci/ia 92 
distincta Distant, Sogata 56 
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distinctus Motschulsky, De/tocepha/us 92 
dogensis Ishihara, Delpliacodes 62 
dorsa!is Motschulsky, Deltoceplia!us 92 
dorsalis (Motschulsky), lnazuma 92 
dorsalis (Motschulsky), Rcci/ia 36, 92, 122 
Draeculacephala 22, 78 

elega11tissi111a Ishihara, De/pliacodes 58 
Empoascanara 36, 109 
Euidellana 72 
Exitianus 36,,91 

fascifrons Steil, Macroste/es 101 

fieberi Muir, Kelisia 63 
flavoli11eatus Muir, Megamelus 65 
formosana Matsumura, Hiko11a 49 
formose/la Matsumura, U11ka11a 63 
furcifera Horvath, De/phax 56 
furdfera (Horvath), Sogatella 35, 55, 56, 122 

ghaurii Dworakowska, Thaia 115, 122 
giffuensis Matsumura, Liburnia 66 
Graminella 99 
greeni Distant, Nilaparvata 49 

Harmalia 66 
haupti Lindberg, Libumia 66 
Hecalus 36, 80 
Hortensia 76 
!10rte,isis Lindberg, Balc!utlla 108 

impicticeps Ishihara, Nephotettix 82 
indica (Datta), Empoascanara 111 
indica Datta, Zygina 111 
incisa {Matsumura), Balclutha 22, 28, 108 
incisus Matsumura, Gnatlwdus 108 
indica (Datta), E111poascanara 111 
i11dica Datta, Zygina 111 
insularis Distant, Opiconsiva 58 

katoi Dworakowska, Tllaia 115 
ko/oplwn at/antica Fennah, Soga tel/a 58 
kolop/1011 Kirkaldy, Delpliax 58 
kolophon (Kirkaldy), Sogatella 22, 31, 35, 55, 58 
kyusyuensis Matsumura & Ishihara, Sogata 56 

Index 

Jaevis (Ribaut), Macrosteles 28, 103 
/aevis Ribaut, Cicadula 103 
Laodelphax 66 
fatifrons Matsumura, Deltocepha!us 95 
Jatifrons (Matsumura), Recifia 95 

latifrons (Matsumura), Tfim111wlettix 95 

Latistria 55 
Locris 31, 75 
longifurcifera Esaki & Ishihara, Delphacodes 55, 62 
longipenia Thapa & Sohi, Thaia 115 
Jucida (Butler), Ba/clutlia 107 
/ucidus Butler, Jassus 107 
Jugens (Stal), Ni/aparvata 35, 49, 122 
/age11s StM, Dclphax 49 

Macrosteles 101 
maculata (Fabricius), Locris 75 
maculifrons (Motschulsky), E111poasca11ara Hl 
maculifro11s Motschulsky, Typldocyba 111 
maidis Ashmead, Delplzax 70 
maidis (Ashmead), Peregrinus 36, 70 
maidoensis Matsumura, Liburnia 66 
malayanus Ishihara & Kawase, Neplwtettix 36, 85, 

122 
mana Dworakowska & Pawar, Empoascanara 111 
manaliensis (Singh), Zyginidia 114 
manaliensis Singh, Zygina 114 
matsumurana Metcalf, Libumia 62 
meander Fcnnah, Nilaparvata 31, 54 
meridiana Beamer, Sogata 58 
mica Kramer, Reci!ia 31, 95 

mimica Distant, Kol/a 76 
111i11011e11sis Matsumura, Liburnia 66 
major (Kirschbaum), Stenocranus 26 
missionum (Berg), Dediacona 22, 79 
missionum Berg, Tettigonia 79 
modulatus Melichar, Nephotettix 28, 31, 88 
muirfChina, Nilaparvata 35, 52 

nebris Fennah, Sogate/la 58 
Nephotettix 80 
nervosa Motschuisky, Livi/la 47 
nervosa (Motschulsky), Nisia 31, 36, 47, 122 
nigeriensis (Muir), Sogatella 28, 55, 58 
nigeriensis Muir, Megame/us 58 
nigrifrons Forbes, Cicadula 99 
nigrifrons (Forbes), Graminella 22, 99 
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nigropictus (Stal), Neplwtettix 36, 82, 122 

Leafhoppers and Planthoppers of Rice 

Nilaparvata 49 
11ippo11ica Matsumura, Libumia 66 
Nisia 47 
notatifrons Melichar, Tretogonia 22, 79 
notu/a Stc'tl, Delphax 66 

Oliarus 48 
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subviridis (Metcalf), De/toceplialus 97 
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