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THE EGG-BURSTER OF THE FLATID PLANTHOPPER
METCALFA PRUINOSA (SAY) (HOMOPTERA, FULGOROIDEA)*
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Dept. C.D5 L., sect. Agricultural Entomology, University of Pisa, via 5. Michele 2,
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Abstract, — The egg-burster of Mercalfa prienosa (Say). a nearctic flatid recently recorded
from Haly, is described and illustrated by drawings, bght siereomicroscape phoiographs
and SEM micrographs, The cegg-burster is located on the fromal region of the embryonic
cuticle and s composed of two subparallel elongated blades with very sharp serrated edges.
After hatching, the embrvonic cuticle remains shriveled on the empty eggshell.
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Haiching in insects 1s effecied in various
wavs, as extensively summanzed by Hinton
(1981 The larva's cscape [rom the cgg is
oflen facilitated by special structures called
“gpg-bursters.” Formed of spines, tecth or
hiades, the egp-burster may appear on the
hatching karva, as it does in most nematocs
erous Diplera, Siphonapiera and Coleop-
tera {Richards and Davies 1977), or it can
b borne on the muddle of the head of the
embrvonic cuticle, as in Ephemeroplera,
Psocoptera.. Mallophaga, and Newroptera
{Hanton 19810

This embryonic cuticle (Wigglesworth
19393, also known as the “hatching mem-
hrane™ (Snodgrass 1933), is a thin cuticular
sheath enveloping the embrya. It occurs in
masl exoplervgoles, in some endoplery-
goies, and in other arthropods such as
Arochmida, Crustacea, Chilopoda and -
plopoda (Snodgrass 1933)

In this paper 1he cge-burster of Metealfa
priimoga (Sayd 15 described, This fland
planthopper of nearctic origin was recenily

* Research suppored by grams of MLURST, 6o,
[RE

accidentally introduced into ltaly (Zanghert
and Donadina 19800, The species 15 spread,
to date, in North and Central [taly as far as
Lario and feeds on a wide variety of wild
and cultivated planis (Puso and Pavan
|9ET),

This work seems 1o represent the first de-
seription of a flatd epg-burster in detail,
even though Muirand Kershaw (14912) himt-
ed al the presence of an egg-burster in the
Matid Sipfanng aonta. Asconcern other Ful-
goroids, Cobben (1968 mentioned the pres-
ence of similar structures in Cixtidae, Del-
phacidae and Lophopidae.

MMETHODS

Eggs of A primoesa were field collected
during early spring in the vicimity of Pisa,
ltaly, Fees, still attacked wo flakes of hark,
were placed i Peiri dishes under laboratory
conditions (18 1o 20°C, B.H. about 70"
Progress in egg development was followed
daily. Mature embrvos used for scanning
electron photographs were preserved in 7%
ethanol, dehvdrated in a graded ethanol se-
ries, dried by critical pomt method in a Bal-
rers CPD 020 apparatus, and gold coated
in an Edwards S 1508 sputier coater, Ob-
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Fig I,
cutiche fecl, The kEatler shows the egg-burster (cbpoon the ironcal repeen,

servations and photographs were made with
a Zenss Tessovar photostersomicroscope and
a SEM Phalips 505 B.

Resurrs amp Discussios

AL prugnesa is wnivolting in lialy, over-
wintering m the ege stape (Zanghen and
Donacing 19800, This behavior 1s similar 1o
that reported for s native range {Dean and
Bailey 1961, Wilson and McPherson 19815,
In summer and early [all in Tuscany, ltaly,
dorsoventrally flattened eges are laid singly
in slits just under the bark of the host trees.
They begin to hatch by early May the fiol-

Merealta prafmose | Sayh, Ventral (A and Internl (B bview of maiure eonbeyis enveloped o the embrvone

lowing vear, and reach the adult stge,
through five larvil instars, in about 43 davs
(Lucchi and Santing 19931 Incubation ol
the epp between deposition and hatching
fasts 240-300 davs. During thes period the
epp is cxposed to many environmental hag-
ards from which it is protected by a very
jough and thick cegshell. But this egpshell
Tepresents a senows obstacke at hatching time
hecause of the embryo's lack of mandibles.
In Af. pritinosa a well developed cee-burster
Iyimg on the fromal region of the embryonic
cuticle (Fig. 1) breaks through the egeshell.

The embryomc cunicle. iselfentarely sur-
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rounded by the cggshell, 15 a very thin pel-
hicle provided with pouches ensheathing all
appendages of the embryo, Thisis [reguent-
Iv the case within the Homoptera, even
though m apheds the embryomie caticle takes
the form af a simple sac lacking extensions
over the appendages (Snodgrass 19351 The
midirontal region of the embrvonic cuticle
of M. praesa s provided with a sclero-
teed cpg-burster (Fig, 1), This epg-bursier
fabout 0.3 mm an length) consists of two
subparallel blade-shaped structures, one on
cach side of the median line, which are
proximally convergeni and present very
sharp and serrated edees (Fig., 2A, Bl At
hatching tme, the young larva, by muscular
exertions, pushes the cag-bursier against the
insde of the eggshell untl 11 finally pierces

rakpshs i

A Lateral veew of e egg-Darsier o 3 sfed e beyvoens
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through. Followimng appropriate movements
of the hatching larva’s head, the egg-burster
produces a longitwdinal shit through the ege-
shell (Fig. 2C. D)

Ihe larva rapidly exits the cgg through
the slit (Fig. 3A) while the embryonic cuticle
simultaneously splits over the head. By
means of vigorows muscular activity, the
larva completes hatching within a few min-
utes (Fig, 3B, The optured embrvomic cu-
ticle 15 then shed and left shoveled, wgether
with the egg-burster, on the empty epgshell
(Fig. 2C). This process. known as the “in-
termediate moult™ {Chapman 1969, occurs
i most insects. even though in grasshop-
pers and cieadas the embryenic cuticle 1s
retained as protection during the fest larval
movements and 15 shed shortly afierwards
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Fig. 3. Aty Hav) Two ssccessave pha
in the embrie e owhich bewrs Uie ege-Barsted oi
embryone: cubicle

15ne ||,|.|_':riux 19330, In the case of M. prud
ned, the embryome cuticle, once divested
15 Tree on the outside of the CER and easily
los1 through atmospherical events. This is
different from the sitwation in Heteropicra
i which the embreyvonie cuticle s divested
and remains within the cepeshell (Chapman
19693,

As concern the other Flatids, Muir aned
Kershaw (191 21, as above mentioned. hini-
e at the presence of an cgg bursier m 5
phania aerta In this ease the structure 15
defined a5 a thickening of the cephalic por-
tien of the embryonic cuticle, but 11s mor-
phological detatled desenption is unloriu
nately missing

In conclusion, within Fulgorowdes vers
httle information is available toe date on this
peculiar structure, Furiher studies on the

af hatching od i young Lurvad =400 Ap sl

e fromial region and 18 just afler shedding

specihe subpect might be very useful also for
laxonomic purposcs within 1he Superlam-
1y
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