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The advlt and fmmmature stages of 2 new species in the zenus Powrocephals
{Homoptera: Peyllidae) from Seuth Afviea

By V. C. Monran

Depurrment of Zoniogy and Iniomolagy, Rhodes Usivessity, Grokamsiown, Sauth Afvica

SYMOPSIS
The adult and immature stages of & new species of Pawrocephela (Pavllidae) from
South Africa, which is found on Cupe chestnut trees (Calodendrum capense), are descri-
hed, aad the relationships of the species are discussed,

INTRODUCTION

T Peyllid described here is an apparently monophagous specles verv numercus OR
the leaves of the Cape chestaut {Calodendrom capense (Rutacecae)), which is widely
distributed in the eastern forested arcas of South Africa extending as far north as
Tanzapia, This Peylid is of interest, ag the immature stages are parasitised by a wasp
of the genus Terrastichus that is morphologically very similar to 7. radiarus Watersion,
the encyriid parasite of the Souih African Citrus Peylla Trioza ervtreae {Del Guercio).
With this relationship in mind, a study of the biclogv of both these psylhid species has
been undertaken, and this paper is a preliminary to a detatled account of the biology of
the Cape chestirat Peyilid.

Pawrocephala colodendvi sp. n.
Adhsle

Size (in mm.}.—Newfy emerged females: body length {exchuding wing tips and antennae), §*81-2-13,
mean 295, standard error 004 body width (across thorax at level of fore wings), (-63-0-75, mcan
05534002, bused on 7 measz;zemmts. Newly emerged mnles: body length, FT75-1-88, mean 1774
303 body width, 0533075, mean $-804002; based on § measuremenis, Monoe fﬁmaiﬁs hOGV
length, 1183218, mean 2-004 b E}Z body widih, 0-39-0-60, mean (624 0-006; based on 20 mensure-
ments. Maiure males: body length, 1-40-3 76, mean 1634-0-02; body w;mh, 43 :a}—i} 62, mean
G- 56-+0-007; based on 25 measurements.

Coloration.—in this aceount the names and numbers of colours are taken from the Wilson Colour
Chart (Wilson, 1939, 1942}, and these cofour choices are based on the sssessment of 3 independent
obgervers. The colours are included as an 2id to identification, as in other geographical areas the
colour of this species may differ.  Coloration similar in males and females, but in both sexes varies
considerably with age, newly emerged Insects with a background colour predominantly green maturing
to dull orange-buff.  In mature specimens head overall orange-buff (No. 507/1) except for posterior
regions of vertex, eyes and most of genae, which vary from Cyprus green (No. 59/3) to viridian green
(Mo 383/2). Compound eye facets black.,  Artennae usually with distal end of eighth segment and
Rast 2 segiments dark brown to black, Thoracic terga: pronotur orange-bufl, semi-circular area on
anterior part of meso-prescutum akso orange-buff, remainder varving from Cypirus green to Hehi pea
green (No. 61/3); mesoscutam characterised by 2 conspicucus dark brown or hlack patches Iater ;w;
abutting on sufure between meso-prescutun and mesoscutum and by 2 shmilar dark brown patches
posteriorly on the mesoscutum; these 4 dark brown paiches on thoras very conspicuous m mature
aduolis bui pale st emergence. Rest of mesoscufun oranze-buff except for lateral marging near axiflary
sclerites and for broad band on mid-line of mesoscutum which is Cybrus green to light pea grecnt.
Mesoscatellum viridian green 1o chrysocolla green (Mo, 56/2). Metascutum chrysocolla green to
orange-buff.  Metascutellum generally straw yellow (o, 604}, meta-postnotum dark brown in mid-
iine, otherwise orange-buff.  Legs very pale, varying from off white to extremely pale green or orange.
Abdominal tergites Cyprus green to light pea green except For posterior marging which are straw
veliow. First 2 abdominal terga sometimes dominated by dark brown or black, Abdominal sterna
viridian green (0 Cyprus green.

Head (fgs. 1, Zy—Head almost as wide as thorax and strongly deflexed.  Vertex rounded forward
and downward, Iateral ccelll ¢lose 1o compound eves. Vertex divided by clear epicranial suture.
Frons distinct, located above genae at anterior end of epicranial sature and bearing median ocellus
dorsally. Gense swellen and rounded but not produced inmto cones and not visibie in dorsal view.
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Chypeus small, riangular and convexly rounded.  Antennae (fig. 3} 18-segmented, lengrhk 0-605 mnw;
all segiments bearng short irregularly arranged setae, distal segment bearing 2 large apical setae.
Sensoria or rhinaria present on aniennal segments 4, 6, § and 9 with that on seement 4 indistinet.
Thorax.—Meso-préscotum and mesoscutum well developed end arched dorsally,  Metosowtellun

10t not; Iy produced i ke epiphysis.  Fore win &, 43 ransparent but with
veins well defined and darkened distally.  Base of M- Cr {cubital pe almost egual in length o
base of #; Bralightly convex and o 4 nodal Hoe (nedal cross vein) sheent; bases of By, Rs, A4
f ok z {4} thickened and ing & row of square protubonces
s vovered with small setac.  Entire surface of wing covered with

i;

0.25mm

&

3.95m

Figs. 1-3.~Head and antenna of Pawrocephals calodendyi: (1) anterior-ventral view of head; (2} lateral
view of head; {3} antenna.

minute tubercles (spinules; Ossianmniisson, 1963a, 5) which are larger and most evident in the plerostig-
matic area. Hind wings (Hg. 5} with only a few veins proximally; distal half of wing transparent.
Costal vein with $ wing-coupling hooldets, Wing serface completely covered with minute tubercies
only easily visible using phase contrast illamination. Pro- and mesothoracic Jimbs very similar but
fore leg (139 nun.) slightly longer than middle leg (1353 mm.).  Hind leg (fig. 6} longer (1- 56 mm.) with
enlarged coxa. Meracanthus on mefathoracic coxa not developed. Disial end of trochanter in alf
fegs bears a row of 6 circular colourless areas of unknown function.

Abdomen—aAbdomen without special diagnostic features except for erminalia.  Femiale gendtalia
{Hz, 7y with proctiger and subgenital plate bearing lonz conspicucus setae; palps {dorsal valvilae;
Muir, 1930 scored with hines radiating posteriorly from median anterior region; circumanal ring (fig.
83 on anterior half of proctiger, roughly oval in shape comprising an Inmer ring of rectangular pores
bounded by minute circalar pores; culicle within circumanal ring thin and folded, beszing anus
anteriorly.  Male genitalia (fig. 9) with proctiger held vertically, anus af apex and bearing numerous
setae, parameres {forceps and claspers) held paraliel 10 proctiger bearing setae and a heavily sclero-
tised hook distally: aedeagus (g, 10) normally geniculute, Z-segmented, largely felded within
hypandrium, bearing papilla at distal end throwgh which ejaculatory duct opeps.

FHiFIGEFe STares

Egg (fig. 113—Chorion smooth and almost transpareat, revealing certain features of developmg
nvinph, particularly cyes and area of myeetome.  Conspicuous filament of varfable Jength anforiorly,
egg attached 10 host plant by posterior stalk or pedicel.  Colour of egg variable depending on maturity,
ing to dark lemon yellow (No. 4/2) on

13 mm.

T

lzid cpp off-white to pale canary yellow Mo, 2/3) ¢
ring.  lengih excluding anterior flamens, §

Nymphs
Descriptions except for comments on oolosation based on specimens mounted in lactopheno!
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0.5mm

Fics. 4~6.—Thoracic appendages of Paurocephaia calodendri: (4) vight fore wing; (5) right hind wing;
(6} metathoracic leg.
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~
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Fros. 7-10.—Genitalia and associated structures of Pawrocephala calodendri: (T) laters] view of female
terminaliag (8} deorsal view of ciroumanal ring in female; (5) lateral view of male terminalia;

{14} extended sedeagus.
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{Ossianmileson, 1066} All insts extremely flattened dorsoveniraily.,  Messtrements in mm.

First fmstar mpyoph (Gg. 12).—Length on omergence from egg {(excluding setae), -25-0-32, mean
(28 - 061 ; width zt widest poing, 0-13-0-19, mean §- 16 10-001 ; based on 03 measurements,  Lengh
a7 conchusion of g, O 2E—0- 34, mean ?Z:I:Ef 002 width, €} 160-21, mean 0 184-0-002; based on 37
¢ buds not developed, head and thorax
tok conspie:aeus cm*’ca] se‘zﬁe,

Meastreneis. Ce;oa; very nale sirew }d!a}w (“«o 684{3 3,
: RBlaments arising from 1§
iy Cetac?:é,u, {Ossiannilsson {1965) has caieg
es of P, ealodendri do not readily i this ){:E‘t T} T ourieen *c 5 :
cmzc&; setae spaced argund periphery of abdomen.  Muomber and wrsngzement of large conical selae
on darsum very variable, someiimes campiauy shsont.  Slender setae an ventrsl surface always in
constent positions arcund circumanal ring and on coxee {fig. 12}, but variable in other positions.
Antennal segments not clearly defined.  Legs with apical spines, pulvillus and 2 claws.  Position of
myceiome clearly visible through abdominal integument.  Chreumanai ring with 42 pores in outer
ring,

Conical
w__}Setae

Hycelome

Pedicel —5—%
%

Limm_

. Oamm

Figs. 11-12.—Pauroceplicle colodendri: {11} lateral view of egg; (12) first instar nymph, left half in
dorsal view and vight half in ventral view, Size comparisons of each stage are facifitated by the
comparative scales (each 100 x life size) drawn vertically and to the right of each figure.

Second instar mymph (fig. 13).—Length at start of instar, -38-0-46, mean 0-434-0-002; width,
(-25-0-31, mean O-26-0-002; based on 54 measurements.  Length at conclugion of instar, 0-44-0-51,
mean §4510-002; width, & 28-0-33, mean & 30--0-602; hased on 47 measurements, Colour variable,
usually ;}aEa straw veﬂow {No. 604/3), mycetome approaching Naples yellow (o, 403/3), wing buds
e In living insect dark sclerotised areas visible
dorsally on m‘}ﬁj. Tvven?y 10 twenty-two condcal setae arranged around periphery of abdomen.
Arrangement and munber of conical setae on dorsum sabj’cct to individual variation, Veniral sctae
typically in positions indicated in figure 13, Circumanal ring with 56 pores in owler ring.

Thied instar mymph (Bg. Mp—Length at swart of imstar, & 53-0-63, mean 0-58-0-004; width,
0-34-0-46, mean 042 4-0-004; based on 47 measurements, Length at end of instar, &:56-0-62, mean
0 63--0-004; width, (-38-051, mesn +441-0-004; based on 37 messurements. Colour variable
depending on age, from pale straw yellow {No. 604/3} to darker straw yellow (Fo. 604), yellow overlaid
with dark sclerotised areas.  Similar in appearance to second instar nymph except for shightly larger
wing buds. Tweniy-four to twenty-eight conical setae around periphery of abdomen. Conical scize
on dorsum variable in nomber and arrangement, ventral setae usually in positions indicated in figure
14 bt showing individual variation.  Circumans! ring with 76-78 pores in outer ring, with inner ring
of minute circalar pores.

Fourth instqr symph {Bg. 15h—Yength at start of instar, 078097, mean 0-854.0-007; widih,
nean §82.20:007; based on 36 messwrements.  Length af conclusion of instay, 3 88-1-08,
suean 0-96-20-01 ; width, §-53-0-72, mean 066 0-006; based on 32 measurements. Cussur variaite,
a-vsmachs,;g aark straw yellow {No, 604} overlaid with dark sclerctized areas, Thirty-two 1o thiriy-six
egnical setae spaced around periphery of abdomen, conical setae on dorsum variable in number an
srrangement.  Ventral stender setac less variable than in carbier irstars snd usually amranged as in
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Zure
DOTCE.
Fifth Insvar nympk (Hg. 16}, —Lengrh at start ; 1
mezn § 99 4+0-01; based on 31 measurements.  Length at end of nstar just prior to adult emergen
}44-1-88, mean 1634£0-02; width, 100-1-19, mean 1-10:-0-01 ; based on 30 measprements.  Female
nymphs shightly Jarger than maele nympbs.  Colour varisble, overall dorssl surface siraw vellow (No.
604/2) 10 Maples vellow (Mo, 403/1) but much darker on wing buds and head. Overlaid by dark
sclerotised areas of dark grey or levender green (Mo, 000761/2).  Venwally, surface of abdomen very
pale but approaching chartreuse green (Wo. 863/3), mycetome visible through intesument, colour
TMaples yellow (Mo, 403/3).  Eves as in other instare dark red (Indian Jake, ol 826, Thirty-eight o
forty conical sstae arranged around periphery of abdomen, conical setze normally absent on dorsam,
Verstral setae sparse and variahie in nomber and ¢ on, afthough those in immediate viciaiy of
circumanal ring alwoys present and in constant position as in figws 16, Ciroumanal ving with

P Ting

T, b

g e

7

| Creum-
anal Ring

. .2mm

Fras, 13-16.—Panracephals calodendri: (1) second instar nymph ; (14) third instar symph; (15) fourth
intar nymph; (16) fifth instar aymph.  In each figore, left hall in dorsal view and right ba¥f in
ventral view. Sire comparizons of the inscois in each stage ave facilitated by the comparative
scales (each 100G x life size} drawn vertically and to the right of each figure. -




th
iy

Paurocephala frorm South Ajfrica

138-140 pores in ouicr ring, with clear inner ring of mimuic circulay pores.  Adult strzetures visible
threough nymphe! caticle af conchusion of instar.

Haolotype §, BoUuth Aysaca: Fastern Cape, Grabhamstown, on Calodendrum capense,
2411967 (V. C. Morary, deposited in Albany Museuwm, OUrahamstown, Scuth Adrica,

iiide prepuration.

FParatypes, same data as holotype:
in Albany Musewm, Grahamstown, S %)
in British Museum (WNat. Hist) and National
Besenrch Institute, Pretoria, South Africa. ;
instars to be deposiied at the three institutions mentioned above.

Discossion

The assignment of P. eadlodendri to the genus Paurocephala Crawford, 1913, is
problematical, as this species has some fearures that scem alien to Pawrocephaia and
others that would indicate a close zffinity 1o Carnaroroscena Haupt, 1935, The situation
with regard to these two gepera Is confused, ss Dobreanu & Manolache (1862) and
¥himaszewski {1963) regard Camarctoscena as a subgenus of Pawrecephala, whereas
Teslop-Harrison (1932) and Vondridek (1963) regard 1t as a valid genns.  Further,
most anthors consider the genus Agonoscena Enderlein, 1914, to be synonymous with
Paurocephala, but Heslop-Harrison {1952) regards Agonoscena s a distinct genus,
which he suggests 18 “not whelly distinet” from Camarofoscena. The distinctions
between these closely related genera are not clear, and Pawrccephiala itself is not a
clearly demarcated genus; this makes it necessary to discuss certzin features of P.
calodendri and indicate the relationship of this species to these genera.

The head of P. calodendsi has most of the features of the genus Paurccephala.
Crawford {1913), in his origingl description of Paurocepicla, does not mention the
genze specifically although he does say “lobes or cones wanting”, which presumably
refers to the genae. Ina lafer paper {Crawford, 1514), the genaears used as
dingnostic characters in Xeving ouf Powrocephalz, and are mentioned as forming,
together with frons and veriex, “a relatively smooth surface”™ on the head; in the same
paper, however, the genae are described as “not conical, though often swollen”. The
genae in P. colodendri seera to it the latter description, in that they are rounded and
swollen, and it must be conciuded, therefore, that this character allows inchusion of this
species in the genus Paurocephain.

With regard to the thorax, Heslop-Harrison (1952} has emphasised the importance
of the “horn-iike metascuteliar epiphysis” as a diagnostic character in “true representa-
tives of the genus Pawrocephaly”.  This feature is also mentioned by Crawford (1513)
in his original description of the genus. In 2. ecalodendri the metascutellum is well
developed but Is only slightly swollen dorsally. In P. gossypii Russell, 1943 and P
wrenae Bussell, 1946, however, the metascutellar tubercle is apparently similar to that
in P. calodendri, being small and rounded, and it wonld seem therefore th s is a
variable character for the genus in its present sense. The legs are not useful 1n placing P
calodendri, alfhough there are no subapical mesotibial combs of hairs, the absence of
which, zecording to Fastop (1961), would indicate an affinity to Pawrceephalo. The
fore wings in P. calodendri have o venation and texture typical of Pawrocephiala, and in
this genus Ry is divided with a distinct cell formed by Riq und Rap (Heslop-Harrison,
16523, which is true of P. calodendri. Haupt (1935) distinguishes between Caomaroto-
scena and Agonescena (synonymous with Pewocephala, according to most later
authors), in that the former have the fore wings broadencd apically and almost all the
veins running paraliel to the margm of the wing, whereas in the ! - genus the fore
wings are not broadened apically und the veins are oot 1 gin, i P
ealodendri the Tore wings aze woadened apically, but ibe ¥ re 1ot a5 straight
or paraliel as in Camarotescena speciosa (Flor), the wings of which are figured by




7 wr except for R,
ght indicate that the veaation in M

calodendri and Camarofoscena sp. YVondradek,
which is more convex in £. calodendri. This mi

calodendri is intermediate between that in Comarotoscena and Pawrocephala., This
similarity in wing venation, however, should probably be regarded as tixonomically
superficial, as there are seversl other clear diffevences between P. colodendri and
Camarotoscena sp, Heslop-Harrison (1952) regards the nodal hine in the fore wings as of
doubtful generic significance but poinis out that this ling is best developed in Camararo-
scena, less so I Agonoscena and only present in certain species of Pawrocephale (isted
by Heslop-Harrison, 1951). The nodal line is absent in P, calodendri, and this may be
regarded as another point of similarity with Paurocephala.

The abdomen of J / ovides few clues as 1o the sysiematic position of this
species. The gepitalia and aedeagos of the mele and the genftaliz and cireumanal ring of
ihe female show a superficial similarity to the structures in Camarotoscenda speciosa a8
figured by Dobreanu & Manolache (1962), but the significance of this iz uncertain,

P, calodendri has numerous features in conunon with Pawrocephala, winch sliow s
inclusion in this genus, although it retains strong affinitles to the genus Camarotoscend.
There ig httle doubt, however, that the genus Paurocephaia and its closely reldted
genera are in need of revision.

I am very grateful to Professor L. D Tuihill (University of Hawaii, Honoluly,
Hawail) and to Miss L. M. Russell (Entomological Research Division, United States
Department of Agriculinre, Washmgton, .C.) for their comments on specimens of
P. caledendri which they have examiped. Their conclusions about this species were
comymunicated to me through Mr. A. L. Capener (Plant Protection Research Institute,
Pretoria, South Africa), and both are agreed that the specimens of P, calodendri in their
possession show affinitics 0 Powrocephala and to Camarotascens.

I am indebted to Mr. A. L. Capener (Plant Protection Research Institute, Pretoriz) for his kind
assistance and cncouragement. A Research Grant from the Department of Agricultural Technical
Services, South Africa is gratefully acknowledged, as is the able technical assistance of Mr. 1. J. Case.
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