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Characteristics of First-instar Nymphs in the Soft Scale Insects (Hemiptera: 
C?ccidae): Surprising Indicators of Relationships 

A_bstract - Recent studies of the adult males and immatures have shown that 
characteristics of these stages can provide some surprising indications of 
relationships V.'ithin the soft scale insect farnily Coccidae. In this study of the 
taxonomic character~ in first-instar nyn1phs, characteristics of 120 species of first 
in~tars in eight of the ten subfan1ilic~ of Coccidae (Cardiococcinai:. Ceroplastinae, 
Coccinae, Eriopeltinae, Eulecaniinae, Filippinae, Myzolecaniinae, and 
Pseudopulvinariinac) \Vere compared. Emphasis is pla!:ed on a con1parison of 
some unusual features of first instars v:ithin the ~uhfamily Myzolecaniinae and 
bi;t,,,,.·een the more typical characters seen in other first-instar soft scale insects. 
Key words: Coccidae, Scale Insects, Hen1iptera, First lnstar~. 

JNTR<JDUCTION 

Classification of the Coccidae has been based primarily on morphological 
characteristics of the adult female, with little attention given to characteri~tics of the 
adult male or the imtnature stages. Hodg~on (1994) presented a higher classification 
of the fan1ily Coccidae and cla~sificd the fa1nily into 12 ~ubfamilies based on 
morphology of the females and 1nales. \\Ti\lia1ns and Hodges (1997) completed the 
n1ost co1nprehensive study to date of the inm1ature stages (81 species in 33 genera) 
and detern1ined that characteristics seen in the immature stages were useful in 
determining relationships between and among taxa. Thi5 study focuses on 
characteristics of the first-instar nymphs in the subfamily Myzolecaniinae, and is part 
of a comprehensive revi&ion of the Myzolecaniinae being conducted by the junior 
author. 

The subfan1ily Myzolecaniinae was erected by Hodgson (1994), and currently 
contains 82 species in 17 genera. First instar~ for a few species of the included genera 
in the Myzolecaniinae have previously been described, but most of those included in 
thi~ study (15 genera, 47 species) are undescribed. Williams and Hodges (1997) 
included eight genera and ten species of Myzolecaniinae in their study. Sheffer and 
Willia1ns (1990) described eight first instars in the genus To111neyella and Williams 
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(1993) added a description for Tou1neyella lignu1nvitae. The first instars of 
Pseudophilippia qu(/intancii and /lleolecnnium cornuparFum v:ere described by Ray 
and Williams (1980, 1983). Qin and Gullan (1989) provided descriptions for 
Cryptostigma endoeucalyptus, and Gullan and Stewart (1996) described the adult 
fe1nale and first instar of Torarchus endocanthium, a monotypic genus found inside 
hollow stems of plants in the genus Cunthium in Australia. Two additional descriptions 
of first instars for two monotypic genera, Alecanium hirsutu1n and Cyclo!ecanium 
h)perbaterum, were provided by Monison (1921, 1929). 

In this study, characters for 120 species of first-instar nymphs in the 
subfan1ilies Cardiococcinae, Ceroplastinae, Coccinae, Eriopeltinae, Eulecaniinae, 
Filippinae, Myzolecaniinae, and Pseudopulvinariinae \Vere compared. Particular 
emphasis \Vas placed on characteristics of representative species in the subfa1nily 
Myzolecaniinae, and some interesting and surprising relationships 1,verc indicated 
among the species studied, based on their morphological characters. 

MATERIALS AND METHODS 

Dry material and slide mounted specimens in the Auburn University Coccoidea 
Collection, as well as material borrowed from the following scale insect collections: 
British Museu1n of Natural History, London, UK; United States National Museu1n, 
Beltsville, Maryland; Museu de Zoologia, Universidade de Sao Paulo, and the lnstituto 
Biologico, San Paulo, Brazil; Museun1 Nationale d'Histoire Naturelle, Paris, France; 
ARC-Plant Protection Research In~titute, Pretoria, South Africa; and the Universidade 
Federal de Parana, Brazil, \Vere utilized in this study. Dry specimens were slide 
mounted and exa1nined using a Zeiss RA phase contrast micro~cope. First-instar 
nymphs for 15 of the 17 genera and 47 species of Myzolecaniinae \Vere utilized in 
this 5tudy. First instars for Halococcus and Paractenochilon have not been described, 
and none were available for study. 

RESULTS AND DlSCUSSION 

We \Vere able to see morphological differences sufficient enough to separate all 
species of first-instar ny1nphs of Myzolecaniinae included in this study. Several genera 
and species exhibited morphological characteristics that were unusual or that differed 
from the normal character states seen in most other first-instar nymphs in the Coccidae. 

Following i~ a discussion of the first instar general morphology as seen in most of 
the Coccidae, with comments on variations from the norm as seen in characters of 
first instars in the Myzolecaniinae. Difference& in the first instars of the New World 
and Old World Myzolecaniinae \Vere most apparent. 

GENERAL APPEARANCE. The illustration of the first instar of Megasuissetia inflata ( 
Fig. I) is fairly characteristic of inost first-instar Coccidae and can be used as a 
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reference for the general appearance. First instar coccids generally share the follo~·ing 
characteristics: eyes present; anal plates each with a long apical seta; antennae well 
developed, five- or six- segmented; legs ~'ell developed, five segmented, tarsi with a 
pair of knobbed digitules. except for prothoracic tarsi which have one of the digitules 

Fig. l - Megasais.1·etia inflata (Cockerell & Parrott). 
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setiform; spiracular setae usually differentiated from marginal setae; anal ring well 
developed, with six setae: multilocular pores and tubular ducts absent from abdominal 
region. 

BODY. Oval to elongate oval, generally widest in thorac ic region (Fig. IA), dem1 
membranous throughout, usually smooth, but on occasion rugose or papillate. Two 
basic body types were seen in the Myzolecaniinae, the more general type (Fig. IA) 
occurred in most, while a larger bbdy type (Fig. 2A). generally twice as large (0.8-
1.8 mm), was seen in the genera, Cribroleca11ium, Cryptostigma, Houardia, and 
Myzoleca11ium. 

Fig. 2 - Houardia 111oz.ambique11sis Hodgson. 
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ANTENNAE. The antennae of most first instars are six segmented. Five segmented 
antennae are only found in the New World Myzolecaniinae, and were present in most 
species of Akermes, Neolecanium, Toumeyella, and in Cryptostigma biorbiculus, 
Cyclolecanium hyperbaterum, Megt1.raissetia inflata, and Pseudophilippia q11aintancii. 

EYES. Eyes were seen on the margin of the bead of all species studied except 
Houardia mozambiquensis (Fig. 2), Myzolecanium endoe11ca/yptus, and M. robertsi. 
The complete absence of eyes is highly unusual in first instars. 

LEGS. Well developed, without tibio-tarsal sclerotization or free articulation. Two 
sensory pores present on each face of trochanters. Various hafr-like setae present on 
each segment. Tarsus with knobbed digi tules except for prothoracic tarsus where one 
digitule is setiform. Tarsal claw simple or with a denticle. The legs of species in 
Cribro/eca11ium. Cryptosrigma, Houardia, and Myzo/eca11i11m had many more setae 
than normally seen (compare legs in Fig. 2 with Fig. I). Unusual characteristics on 
the legs were also seen in other species of first instar Myzolecaniinae. In Alecanopsis 
grandis, Riclwrdiella taiensis. Torarchus endocanthium, and an undescribed species 
of Xenolecanium, all tarsal digitules were knobbed, while in Clyptostigma i11quilina, 
C. qui11q11epori, C. retic11/o/ami11ae, and My::oleca11iu111 e11doeucalypt11s. all tarsal 
digitules were sctiform. Toumeyel/a lomagundiae (which is not congeneric) has an 
extremely long seta on the femur tbat extends nearly to the apex of the tarsus. This 
feature is also seen in the totally unrelated £ 1iennea petasus, Kilifia americana, 
Milviscutu/us ma11giferae, and Proropulvinaria pyriformis. 

SPIRACLES. All first instars had one pair on each meso- and metalhorax. in 
Cribroleca11ium, Cl)•ptostigma, Houardia (Fig. 2), and Myzoleca11ium Lhe spiracular 
apodeme attaches to the anterior edge of the peritreme. This was only seen in these 
four genera. 

SPJRACULAR SETA£. Generally differing in shape from marginal setae; usually 3 in 
each group, positioned at the apex of the spiracular furrow. with the median seta of 
each group longer than the 2 lateral setae (Fig. ID), rarely subequal. Some notable 
differences from the norm exhibited in the Myzolecaniinae include: Toumeye/la 
parvicornis, where the spiracular setae are undifferentiated from the marginal setae; 
the genus Houardia, which has deep spiracular clefts and spiracular setae that oppose 
each other and arise from the sides of the spiracu lar cleft (Fig. 2), a feaiure also seen 
in some Cryptostigma and in Cribrolecaniwn: Richardiella taiensis, which has 3 
subequal spiracular setae in each group that are flattened, expanded al !he apex, and 
appear spatulate; and Akermes scrobicularus, in which the spiracular clefts are strongly 
sclerotized. There was a wide range of variation in numbers of spiracular setae among 
the Myzolecaniinae, ranging from 0-5 secae per group and the number often varied 
from anterior group to posterior group, but were generally consistent within a species. 

ANAL PLATES. Two anal plates present, these well developed, usually triangular with 
rounded angles. Each plate with a long apical seta, about 1/3 to 112 as long as the 
body, and 2 or 3 dorsal setae. fn Houardia, the anal plates arc long and slender (Fig. 
2). In all species of Cryptos1igma. there was a sclerotized fold on the dorsum of the 
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body just anterior to the anal plates. This character seemed to be unjque to this genus. 
ANAL RING. The anal ring in all spec~es studied had six anal ring setae and a varying 

number of translucent pores. Nothing unusual was seen in species in the 
Myzolecaniinae. • 

PORES AND CRJBRIFORM PLATES. Most commonly, pore groupings on the dorsum are 
located in rows submarginally, subqiedially and/or medially. These groupings are made 
up of simple disc pores (simple pores) (Fig. lC) and bilocular pores (microductules) 
(Fig. 1 E). A single rrilocular pore (Fig. 1 A) is present on each side of the head. In 
Toumeyella parvicomis the bilocular pores are grouped into pore clusters submarginally 
on the dorsum, and in Pseudophilippia quaintancii the dorsum is covered with large 
invaginated tubercles, each contajning a pair of quinquelocular pores. Cribriform pore 
plates are found in only a few species. They occur dorsally in all species of 
Hemilecanium and also in Etiennea villiersi. Unique cribriform pore plate-like 
structures were also seen on both the dorsum and venter of Cribrolecanium 
forrnicarum. Various types of multilocular disc pores (Figs. lJ and 2K) occur in the 
spiracular furrows. Generally there are 3-4 pores in each spiracular pore band, but 
these pores are numerous (Fig. 2K) in the larger bodied first instars seen in 
Cribrolecanium, Cryptostigma, Houardia, and Myzolecanium. 

Ducrs. Ventral rnicroducts (Fig. II) occur in all ftrst instars studied, with the 
exception of Torarchus endocanrhium. They generally are located in a submarginal 
row between each of the pairs of ventral body setac on the abdomen, one on each side 
between the anterior and posterior spiracular furrows, and one on each side of the 
head just below level of antenna] scape. In several of the Myzolecaniinae (species of 
Criprosrigma, Myzolecanium, and in Houardia troglodytes) two rows of ventral 
microducts occurred submarginally. 

B ODY SETAE. Marginal setae (Fig lC) in a single row around body, generally 
distributed as follows: 8 anteriorly around head between eyes, 2 on each side between 
eyes and anterior spiracular setae, 2 on each ~de between anterior and posterior 
spiracular setae, and 8 on each side of abdomen. In Houardia, and Myzolecanium 
endoeucalyptus the marginal setae are in a double row (Fig. 28) and are quite 
numerous. In Myzolecanium endoeucalyprus the marginal setae number about 300-
400. Dorsal body setae are slender and bristle-like and generally occur in a submedian 
row of 4 each on each side of the body, but these setae occur in reduced numbers or 
are absent in many of the Myzolecaniinae. Exceptions to this can be found in 
Cribrolecanium formicarum, which has numerous dorsal setae (50-60) scattered over 
the body, Neolecanium silveirai has 12 pairs in an irregular median row, and several 
species of Cryptostigma have 5 pairs. Ventral body setae (Fig. lG,K) are short and 
bristle-like, located submarginally and generally discribuced as follows: I pair on head, 
1 on each side between anterior and posterior spiracular regions, and 7 pairs on each 
side of abdomen. Cribrolecanium formicarum, all species in the genus Myzolecanium, 
and Neolecanium silveirai have 2 pairs of ventral body setae on the head, while species 
of Houardia have 3-5 pairs on the head (Fig. 2L). Most first instars with 3 pairs of 
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long ventral submedian setae (Fig. 1) on the pregenital segments of abdomen, with 
the posterior pair being the longest. In several of the Myzolecaniinae more than 3 pairs 
of ventral submedian setae we~e seen. Examples are: Alecanopsis tenuis and 
Richardiella taiensis - 4 pairs: Myzalecanium endoeucalyprus, and M. robertsi - S 
pairs; Alecanium hirsutum, Alecanopsis casurinae, A. grandis, Cribrolecanium 
formicarum, Houardia mozambiqJ,tensis (Fig. 2), and Torarchus endocanthium - 6 
pairs; and Myzolecanium magnetinsulae - 7 pairs. 

Morphological characters of the first-instar nymphs of the Myzolecniioae indicate 
that the New World genera Cryptostigma and Myzalecanium are closely related to the 
Old World genera of Cribrolecanium and Houardia. All first instars in this group are 
much larger and usually exhibit an increased number of pores, ducts and setae that is 
normally seen in other coccid first instars. 

Two types of first instars were seen in Akermes riograndensis and Cryptostigma 
biorbiculus. In both cases there was a difference in the dorsal pore patterns between 
a number of specimens from the same material. It is not known if these variations are 
sex linked or not as we have not found any characters to separate the sexes in first-
instar nymphs in the Coccidae. 

While comparing characters of first instars in this study, it became apparent that 
there were several species that were not congeneric and actually belonged in other 
genera. The following observations can be noted: Neolecanium silveirai belongs in 
Cryptostigma; Alecanopsis casuarinae belongs in Myzolecanium; and Cribrolecanium 
andersoni most likely belongs in the Coccinae: Paralecaniini. 

Characteristics of the first-instar nymphs are continuing to prove useful for 
determining relationships in the Coccidae. As more first-instar nymphs of the Coccidae 
are studied and described, new and exciting indications of re lationships will be 
forthcoming. We must continue to combine information from all developmental stages .. 
to form a more sound classification system for the group. 
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