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A Revision of the Genus Heterococcus Ferris
With a Diagnosis of Brevennia Goux

(Homoptera: Coccoidea: Pseudococcidae)

By DioucLass R. MILLER, Systematic Entomology Laboratory, Northeasiern
Region, Agricultural Eesearch Service

In 1970 Howard McKenzie and I published a
review of the genus Heteroeoccuns, in which we
presented a generic diagnosis, briefly discussed
each species based on the literature or available
specimens, and deseribed a new species. We
pointed out that a more detailed treatment of
the genus would be necessary to clarify the
position of some of the less well known species.

Qur work was based almost entirely on the
adult female, although we partially illustrated
the males of Heterococeus tuttlei Miller and
McKenzie (== Brevennia rehi (Lindinger)) and
H. nudus (Green). Unfortunately at that fime
we were unable to interprat the significance of
the differences in the external morphology of
these males. It is now appatent that these fwo
species should have been included in two genera.
If our present understanding of pseudococcid
tribes is reasonably correct, the two species
should be placed not only in separate genera
but also in different tribes.

The two known aduli males of Heterococcus
s. str. possess the following charvacters typical
of the tribe Phenacoceini: (1) Two pairs of tail-
forming pore clusters, {2) inner margin of
proepisternum heavily sclerotized and ridge-
like, and (3) separate postocular and preccular
ridges. In fact, these males are remarkably
similar to the adult male of Phenacoccus
dewrnesst King, differing only in relatively mi-
nor characteristics.

The male of B. reli is most closely associated
with the “Saccharicoceus group” of Afifi
{1968) . Of the distinguishing characters given
by Afifi. B, rehi has {1) preccular ridge reduced,

'"The year in italic after the authors’ names refers io
Literature Cited, p. 58.

{2) postocular ridge absent dorsally, (3) pro-
sternal ridge absent, and (4) marginal ridge of
basisternum absent medially. The *Sacchari-
coceus group” is in a different tribe from the
Phenacoccini, but no name is presently in use.

In reviewing the genus Helerococcus we were
concerned about the unusual amount of varia-
tlon in our generic diagnosis. When using the
adult females, we were unable to find any com-
bination of characters that would divide the
group into two genera. Since H. tuétiei (= B.
rehi) lacked some of the primary character-
istics of the tribe Phenacoceini, we decided fo
examine the Old World species of the genus,
Since they presented a morphological mosaic
encompassing all the characters that had pre-
viously concerned us, we decided to describe
tukbtlel in Heferococcus.

Because of the striking differences among
the aduit males, 1 have reexamined and reas-
sessed the adulf females and found that they
ean be divided into two genera. Unfortunately
no single character is diagnostic for every
species, but by using a combination of charac-
ters, there should be no problem in placing the
species in either Brevemnie, including the relid
type of species, or Hrierocoecus s. str.

Measurements given in the species descrip-
tions are based on 10 specimens selected from
as many localities as possible. The numbers in
parentheses are not true averages but are the
averages rounded off to the nearest whole
numbers,

The term “swirled trilocular pore” is used
here for pores fypical of most pseudococeids.
When focusing up and down with a microscope,
such pores appear to spin or swirl. This type of
pore differs from trilocular pores, which are

1
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merely aberrant quinqueloculars because they
do not present the swirling illusion. The
latter pore is often found on specimens of
Heterococcus, whereas the swivied type is en-
tirely absent.

Depositories mentioned in the species de-
scriptions are abbreviated as follows: British
Museum {Natural History), London {BM):
California State Department of Agriewlture,
Sacramento {CDA}; Muséum National d’His-
toire Naturelle, Paris (FNM); Florida State

Collection of Arthropods, Gainesville (FSCA);
Museo de Historia Natural de la Ciudad de
Mexico, Mexico City {(MNC); South African
National Collection of Insects, Preforia (SA}Y;
University of California, Davis (UCD}; Uni-
versity of Hawaii, Honolulu {UH); U.8. Na-
tional Museum of Natural History, Washington,
D.C. (USNM) ; Virginia Polytechnie Institute
and State University, Blacksburg (VPI}; and
Zoological Academy of Sciences of U.S.8.R.,
Leningrad {ZAS).

Genus HETEROCOCCUS Ferris

Heterococeus Ferris 1918 65,
Type-species: Heterocococus arenae Ferris 1818, Orig.
design. and monotypy.

Diagnosis.—Fourth-instar female (adwlt) —
Dorsal and veniral quinguelocular pores more
numerous than other pores; swirled trilocular
pores absenti; claw with denticle; ostioles on
abdomen and therax {apparently absent on one
species) ; antennae eight- or nine-segmented
{six- or seven-segmented on one species) ; elon-
gate body; at least one pair of cerarii; oral-
collar tubular ducts at least fwo times longer
than wide; circulus normally absent, never with
more than one; tarsal digitules with acufe
apices; multilocular disk pores larger than
quinqueloculars.

Third-instar female, second-instar female,
first instar, and second-instar male.—Quinque-
locular pores on both body surfaces; swirled
frilocular pores absent; claw with or without
denticle ; anterior osticles present; without mul-
tilocular disk pores.

Fifth-instar male {wdult) .—Two pairs of
tail-forming pore clusters; preocular and post-

ocular ridges separate; prosternal ridge pres-
ent; marginal ridge of basisternum present;
basal rod attachment of aedeagus absent.

Fowrih-ingiar male (pupe).—With two lat-
eral sclerotized plates.

Third-tnstar male {(prepupa) —Without cral-
collay tubular duets.

Notes.—The adult female of this genus is
most closely related to Brevennia, but it may be
separated as follows: Without swirled trilocular
pores, normally with two pairs of ostioles, claw
with denticle, and aniennae normally eight- or
nine-segmented. Brevensig differs as follows:
Normally with swirled triloculars, with one
pair of ostioles, claw normally without denticle,
and antennae normally six- or seven-segmented.

Adult females of Heterococcus ave also sim-
ilar to adult females of Annulococcus James,
Laingiococens Morrison, Lacombia Goux,
Boreococcus Danzig, Coleococcus Borchsenius,
Heterococcopsis Borchsenius, Psesudorhodania
Borchsenius, and Stechycoccus Borchsenius.
For comparisons of these genera with
Heterococeus, see Miller and McKenzie (1970).

Key to Instars

1. Wings or wing buds present .....
Wings or wing buds absent ... ...

2 (1). Taili-forming pore ciusters present on margins of abdominal segments IX
and VIII, wings fully developed; aedeagus present; thorax and head

heavily selerctized ...........

............... fifth-inatar male {adult)

Teil-forming pore clusters absent; wings in form of wing bnds, not well
developed; aedeagus zbsent; thorax and head with little or no sclerot-

fzafion ... e

8 {2). Margins of posterior abdominal segments with lateral sclerotized plates;
postocuiar ridges present; hamulohalters wing shaped, protruding from
body margin; front wing buds greater than 280 s long ..............

............... fourth-instar male {pupa)
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Murgins of posterior abdominal segments without latersl sclerotized plates;
postocutlar ridges absent; hamulohaliera represented by small wrinkied
area on derm, not protruding or wing shaped; front wing buds less than

200 p long

third-instay male (prepupa)l

{1}. Vulva present; multilocular disk pores on all but one species; hind

legs with translucent pores

fourth-instar female {adult}

Vulva absent; multilocuiar diskk pores absent; hind legs without transiu-

cent pores

. Dorsum of abdominal segment V with more than 14 sefae (normally with

21-29)

third-instar female

Dorsum of gbdominal segment V with less than 15 setze 8

. With oral-collar tubular duets
Without oral-collar tubular ducts

. Dorsum of abdominal segment V with 12, 13, or 14 setae (nmormally

13)

second-instar female

Dorsum of abdominal segment V with seven or eight setae {normally

first instar

Key to Adult Females

Multilocular disk pores present on dorsnm
Multilocular disk pores absent from dorsum
. Antennae six-segmented; mutltilocular disk pores restricted {o¢ abdomen

abludens Borchsenivs

Antennae seven-, eight-, or nine-segmented; muitilocular disk pores present

on thorax and head
. Multilocular disk pores absent
Multilocunlar disk pores present

nudus {Green)
biporous {Goux)

. Hind coxae without translucent pores; anal rving with single row of pores

eypert {Hall)

Hind coxae with transincent pores; anal ring with double or triple row of

6

. Dorsal setae conical; dorsal quinqguelocular pores conspicuounsly larger than

medioventral guingueloculars

. 8p.

Dorsal setae bristle shaped; dorsal quinguelocular pores sbout same size as

medioventral guinguelcculars

6

. Multileeuiar disk pores present near lateral margin of posterior two or
three abdominal segments; anallobe cerarii with conspicuous basal scle-
rotization; anal-ring setac shorter than greatest diameter of ring; quin-

gqueloenlar pores all approximately same size

tritier {Hiritchenko)

Multitocular disk pores absent near lateral margin of posterior abdominal
segments; anal-lobe cerarii without conspicuous baszal sclerotization; anal-
ring setae longer than greatest diameter of ring; guinguelogular pores
near lateral margin of posterior abdomina] segments noticeably smaller

than other guinguseloculars

arenae Ferris

General Description of Adult Females

The following characters are present on all
known fourth-instar femaies of Heterocoeccus:

Body elongale or oval. Dorsisn with cerarii
present at least on anal lobes; anal-lobe cerarii
each with two associated cerarian setae, with or
without auxiliary setae, and associated guin-
quelocular pores; remaining cerarii, when pres-
ent, becoming progressively smaller and more
indefinife anteriorly, with two associated seiae
and af least one quingquelocular pore. Quingue-

loeuniar pores present. Discoidal pores, oral-col-
lar tubular ducts, and multilocular disk pores
present or absent. With 19-76 dorsal setae on
each of abdominal segments VIIL-IT1.

Anal ring with three pairs of setae.

Venter with multilocular disk pores normally
present, ravely absent, when present, normally
with 10 loenli. Quinqueloeular pores, oral-collar
tubular duets, and discoidal pores present. Body
setae noticeably longer than those on dorsum.




4 TECHNICAYL BULLETIN 1487, U.5. DEPT. OF AGRICULTURE

Circulus present or absent. Legs normally
with pores on at least one leg segment; with
tibial digitules apically acuie, claw digitules
apically capitate; with denticle on claw. An-
tennae normally nine.segmented, rarely with
six to eight segments.

Notes.—Fourth-instar females of Heierococ-
cus differ from ali other instars in possessing
the following combination of characters: Vuiva
present, 19-76 setae on dorsum of abdominal
segment V, ventral quinquelocular pores secat-
fered over surface, legs with franslucent pores,
hind tibia/tarsus ratio 1.4-2.3, tibia-tarsus
length 125-299 ., antennae six- to nine-seg-
mented, oral-collar tubular ducis present, and
muttilocular disk pores normally present but
absent on one species.

Fourth-instar 1emales of Heterococeus differ
from adult females ..f Brevennic in possessing
fwo pairs of dovsal ostivles on all but one spe-
cies, swirled trilocular pores absent, claw with
denticle, and with eight- or nine-segmented an-
tennae on all but one species. Brevennia has pos-
terior pair of ostioles only, swirled triloenlar
pores in all but one species, claw without den-
ticle on all but one species, and with six- or
seven-segmented antennae,

Fourth-instar females of Heterococeuns differ
from adult females of Phenucoceus dearnesst in
possessing gquinquelocular pores scattered owves
dorsuni, no trilocuiar pores, and body elongate.
P. dearnessi has trilocular pores scattered over
dorsum, no quinguelocular pores, and body ro-
tund.

Species Descriptions

Heterococeus abludens

Borchsenius
Heterococcus abludens Borchsenius 1962: 238; Miller
and McKenzie 1870 440.

Suggested Common Name,—Different mealy-
bug.

Type Material Examined.—One paratype
(ZAS).

Field Features.—Qccurring in leaf sheath of
its grass host.

Adult Female
(Fig. 1)

Recognition Characlers.—Same as general
description of adult females except as follows:
Mounted, 4.3 mm long, 1.9 mm wide.

Dorsum with one or two pairs of cerarii;
anal-lobe cerarii with conical setae about 16 »
long, one auxiliary seta, several scattered quin-
quelocular pores, and weakly sclerotized basal
area; remaining cerarii with widely separated
conical setae and one or two gquinquelocular
pores. Discoidal pores rare, apparently re-
stricted to posterior part of abdomen. Quinque-
locular pores of one size, lightly scattered over
surface. Multilocular disk pores near lateral
marging of abdominal segments IX, VIII, and
VI1I, also with one or fwo pores on medial or
mediclateral areas of VII and VI, Oral-collar
fubular duects shorter than normal for species

of Heterococcus, hecoming progressively
shorter anteriorly, present on abdominal seg-
nments VIII through III, with only one or two
ducts on segments IV and 1I1I. Dorsal seiae
copical, those on medial portion of segment
VIiIl about 10 u long; segment V with 20 setae.

Anal ring apical, posterior portion bent over
abdeminal apex, with setae slightly longer than
greatest diamecter of ring, with three rows of
pores, outer row well developed.

Venter with multilocular disk pores on pos-
terior and anterior marging of abdominal
segment IX, present on posterior margin of
segments VII and VI. Quinguelocular pores of
one size, scatfered over surface, with small con-
centration near each spiracle, Discoidal pores
scattered over surface. Oral-collar tubular ducts
of same size as on dorsum, present on medial
areas of abdominal segments VIII, VII, and VI,
present laterally on segmenis IX through II,
with one present on lateral margin near each
posterior spiracle. Posterior seta about 180 u
long.

Circnlus absent. Legs unusually short and ro-
bust for species of Heterococeus; hind coxae
without pores; hind femora dorsally with 53
and 55 translucent pores, absent ventrally ; hind
tibiae dorsally with 36 and 39 translucent poves;
hind tibia/farsus ratio 1.5-1.6 (av. 1.5); hind
tibla-tarsus length 198203 (av. 200) u; apices
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Ficure 1.—Heteroeoceus abiudens Borchsenius: Adult female.
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of claw digitules equal, claws each with conspie-
uous denticle. Antennae six-segmented, with
apical segment partially divided into seventh
segment; length 195-215 (av. 203) wu.

Notes.—This description is based on a sin-
gle specimen, which was cut along the hody
margin with the dorsal and ventral surfaces
mounted separately. Because parts of the ven-
ter are still attached to the dorsum and vice
versa, it has been rather difficult to produce an
accurate illustration and description. There-
fore it may be necessary to make a few
minor changes when more specimens become
available.

The adult female of this species is most
closely related to the adult female of H. nudus,
but it differs in possessing six-segmented anten-
nae, antennal length 195-215 (av. 208) u, and
multilocular disk pores ahsent from thorax and
head. H. nudus possesses seven-, eight-, or nine-
segmented antennae. antennal length 248-318
(av. 282) u, and multilocnlar disk pores pres-
ent along body margin of thorax and head.

Specimens Examined.-—CHINA. Yunnan
Provinece: Kingtung, TV-10-57, on grass (ZAS).

Heterococcus arenae Ferris

Heierococcus grenae Ferris 1918: 65, 1819: 22; Mac-
Gillivray 1921: 144; Laing 19306: 21; Lindinger
193%: 186; Goux 1937: 256; Morrison 1945: 46;
Borchsenins 1949: 266; Ferris 1953: 365; Wil-
liams 1961: G671, 1962: 29; Morrisen and Morri-
son 1966: B3; Del.otto 1867: 4; McKenzie 1967:
185; Miller and McKenzie 1970: 440.

Suggested Common Name.-—Sand mealybug.

Type Material Examined.—Lectotype (des-
ignated by Miller and MeKenzie 1870) and four
paralectotypes (UCD).

Field Features.—This species is light yellow
and is covered with a white bloom. The poste-
rior body margin sometimes has one or two
short pairs of waxy filaments. A small, indefi-
nite ovisac is produced posteriorly.

This species infests the leaf sheaths of the
host.

Adult Female

(Fig. 2)
Recognition Characters.—Same as general

description of adult females except as follows:
Mounted, 1.8-3.8 mm long, 0.4-1.6 mm wide.

Dorswm with two to four pairs of cerarii,
normally two or three, all restricted to poste-
rior abdominal segments ; anal-lobe cerarii with
bristle-shaped setae 22-70 (av. 81) u long, with
one to four auxiliary setae, three or four asso-
ciated guinquelocular pores, without basal scle-
rotization; remaining cerarii each represented
by one or two bristle-shaped setae noticeably
more robust than other body setae and with or
without associated quinguelocular peres. Dis-
coidal pores varying from inconspicuous or ab-
gsent to large and abundant. Quinquelocular
pores of two sizes, smaller size limited to aveas
in and around cerarii, larger size scattered over
remainder of surface. Multilocular disk pores
absent. Oral-collar tubular ducts normally scat-
tered over surface, rarely restricted to zbdo-
men, variable in size from one specimen to next
but basically of uniform size on single speci-
men, often showing signs of rim. Dorsal setae
bristie shaped, those on medial portion of seg-
ment VIIL 18-26 (av. 21) u long; segment V
with 29-41 (av. 84) setae.

Anal ring normally dorsal, sometimes bent
over abdominal apex, with setae approximately
il4 times as long as greatest diameter of ring,
normally with two rows of pores, rarvely with
three, cuter row weakly developed.

Venter with multilocular disk pores present
on posferior and anterior margins of abdominal
segments IX and VI1II and on posterior margin
of segment VIT, sometimes absent from segment
VII or present on anterior margin of segment
VII and posterior margin of segment VI, nox-
mally restricted to medial and submedial areas,
rarely with one or two pores present near body
marpgin; multiloculars variable, 17-101; speci-
mens from deserl areas with noticeably fewer
multiloculars than specimens from mountain-
ous or coasltal areas. Quinquelocular pores of
two sizes: Larger size scattered over body,
smaller size restricted to lateral aveas of poste-
rior four or five abdominal segments. Discoidal
pores normally scattered in small numbers aver
surface, rarely absent. Oral-collar tubular ducts
elongate, basically same size as those on dorsum,
most abundant on abdomen, beceming decreas-
ingly abundant on thorax, normally absent on
head, ravely with oral collars restricted to ab-
domen. Posterior seta 112-163 (av. 129) u long.
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PIGURE 2—Fleterococens erence Ferris:  Adult female.
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Circulus present on 23 of 100 specimens;
3 localities yielded mixed infestations of speci-
mens with and without this structure. Legs
slender, hind coxae sometimes enlarged, dor-
saliy with 10-66 (av. 33} transiucent pores,
ventrally with 449 {av. 28) ; hind femora dor-
sally with 4-22 {av. 9) pores, absent ventrally;
hind tibia tarsus ratio 1.4-1.8 (av. 1.6) ; hind
tibia-tarsus length 178-208 (av. 196) u; apices
of elaw digitules unequal, claws with denticle.
Antennae 9-segmented on 94 of 100 specimens;
when B-segmented, distal segment unusually
elongate and composed of fused eighth snnd
ninth segments; 4 localities yielded mixed in-
festations of specimens with 8- and 9-segmen-
ted antennae; length 262-320 (av. 290) u.

Noies.——This deseription is based on 100 spec-
imens from 35 localities,

The aduit female of this species is most
closely related to H. tritici, but it differs as fol-
lows: Multilocular disk pores basically restricted
to medial and submedial areas of ventral part
of abdomen, anal-lobe cerarii without basal
sclerotization, oral-collar tubular ducts elon-
gate, anal-ring setae about 1's times as long
as greatest diameter of ring, tibia-tarsus length
178-208 {av. 196) u, and apices of claw digi-
tules unegual. H. trifici has multiloculay disk
pores abundant on medial, submedizl, and lat-
eral areas of ventral part of abdomen, anal-
lobe cerarii with definite area of basal
sclerotization, oral-collar tubular duets short,
anal-ring setae about equal to greatest diameter
of ring, tibia-tarsus length 219268 (av. 247)
u, and apices of claw digitules equal.

For an additional comparison, see “Notes”
under H. eyperi and H. raw.

Specimens Examined.—ARIZONA. Yavapai
Co.: Ashfork, 1X-1-68, on Gramineae (UCD);
Yampai, I1X-1-68, on Gramineae (USNM).

CALIFORNIA. Alpine Co.: 8 mi. N. Mar-
kleeville, VIII-89-64, on Gramineae (UCD).
Inyo Co.: Antelope Springs, VI-24-64, on EI-
yus iriticoides {Gramineae) {UCD) ; between
Big Pine and Deep Springs, VII-(?)-18, on
“perennial grass” (UCD). Monterey Co.: Dunes
near Pacific Grove, X1I-1-17, on Poa douglasii
{Gramineae) (UCD); Parkfield, VII-30-66,
from Berlese funnel (UCD). Napa Co.: 4 mi. W.

, U.8. DEPT. OF AGRICULTURE

‘Spanish Flat, I1I-1-61, on Gramineae {UCD).

Orange Co.: Modjeska Ganyon, VI-12-64 and
I-31-84, on Stipe sp. {Graminese) (UCD).
Placer Co.; 8 mi. W. Applegate, VIII-8-84, on
Gramineae (UCD). Riverside Co.: 8 mi. 8.
Temecula, II-2-64, on Aristide sp. (Gramin-
eae} {(UCD). San Bernardino Co.: 1.5 mi. N.
Cajon Pass, VI-12-60, on “soil-grass associa-
tion” (UCD). San Diego Co.: 5 mi. S.E. Fall-
brook, V-9-64, on Gramineae (UCD). San Luis
Obispo Co.: 25 mi. W. New Cuyama, VI-28-66,
on Gramineae (UCD). Santa Barbara Co.:
Santa Cruz Island, Coches Prieto, VI-18-87, on
Festuce sp. {Gramineae} (UCD); Santa Cruz
Island, University of California Research Sta-
tien, VI-16-67, on Festuca sp. (UCD); Santa
Cruz Island, South Ridge, V-6-68, on Gram.
ineae (USNM); Santa Cruz Island, Cascadas,
V—4-68, on Gramineae {(USNM); San Miguel
Island, San Miguel Mountain, VII-11-70, on
Gramineae (USNM). Shasta Co.: 7 mi. W.
VWhiskeytown, VII-18-66, on Gramineae (UCD,
TUSNM}.

COLORADO, Montezuma Co.: 15 mi. S.
GCortez, VII4-70, on Oryzopsis sp. (Grami-
neae} {USNM). Powers Co.: & mi. B, Lamar,
VI-24-70, on Gramineae (USNM).

IDAHO. Fremont Co.: Saint Anthony Sand
Dunes, VIII-5-64, on Festuca sp. (UCD).

KANSAS. Ellis Co.: Hays, VI-17-54, on
“western wheatgrass” {USNM).

MONTANA, Petroleum Co.: 1.5 mi. 8.W.
Winnett, VII-28-70, from Berlese funnel
{USNM}.

NEVADA. Lincoln Co.: 55 mi. N.W. Alamo,
VII-5-70, on Gramineae {USNM).

NEW MEXICO. Eddy Co.: Near Otis, VII-
1847, on Agropyron sp.{Gramineae) {(UCD).
San Migue!l Co.: Las Vegas, IV-28—(7), on (?)
{USNM). Taos Co.: Tres Piedras, VII-3-T70,
on Gramineae (USNM),

QREGON. Coos Co.: Bandon, VIII-6-68,
on Gramineae (UCD). Harney Co.: Burns,
VIII-8-76, on Gramineae (USNM). Lake Co.:
I mi. N, Valley Falls, VIII4-68, on Gramineae
(UCD). Lane Co.: Florence, VIII-6-88, on
Gramineae (UCD}. Malheur Co.: 5 mi. N. On-
tario, VIiII-5-70, on Gramineae {USNM). Na-
morf, VIII-4-70, on Gramineae (USNM),

UTAH. San Juan Co.: 3 mi. S. Monticello,
IX-7-68, on Festuca sp. (UCD).
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WYOMING. Sublette Co.: 10 mi. 8. Dan-
iels, VIII-31-64, on Gramineae (UCD).

Heterococcus biporus (Goux)

Phenacoccus (Heterceoccus ?) biporus Goux 1937: 253.

Phenacoveus biporus Goux, Kivitchenko 1940: 128 {mis-
identification of Heterococcus #ritici (Kiritchen-
ko)) ; Goux 1942: 40,

Heterococeus biporus (Goux}, Morrison 1945: 46; Mil-
ler and McKenzie 1970: 442.

Buggested Common Name.—Two pore mealy-
bug.

Type Material Examined.—Unfortunately I
have been unable to see the Goux collection. The
type data, according to Goux (1937), are Tam-
aris, France, July 1934, on Brachypodium pin-
nohum (Gramineae) by L. Goux, There are ap-
parently four paratypes and one holotype.

Field Features.—No information.

Adult Female

The following description is based on the orig-
inal deseription,

Recognition Characters.—Same as general
description of adult females except as follows:
Mounted, about 2.3 mm long, 0.8 mm wide.

Dorsum with one or two pairs of eerarii re-
stricted to abdomen; anal-lohe cerarii probably
with conical setae, no auxiliary setae, associ-
ated guinguelocular pores, no basal sclerotiza-
tion; remaining cerarii each with two
associated setae, no guinquelocular pores. Dis-
eoidal pores mot mentioned in description,
Quinguelocular pores of one size, scattered over
surface. Multilocular disk pores and oral-collar
tubular ducts absent. Dorsal setae described as
“spines.”

Anal ring with two rows of pores.

Venter with multilocular disk pores absent.
Quinguelocular pores of same size as on dorsum,
scattered over surface. Discoidal pores not men-
tioned. Oral-collar tubular ducts restricted to
lateral areas of abdomen and thorax.

Circulus absent. Legs short, hind coxae and
tibiae without pores; hind femora dorsally with
about 20 translucent pores, apparently absent
ventrally; hind tibia/tarsus ratio about L.5;
hind tibia-tarsus length about 125 u; claws with
small denticle. Antenna nine- or eight-seg-
mented; when eight-segmented with segment

3 partially divided, length about 230 x. Anterior
ostioles absent.

Notes.—The adult female of this species dif-
fers from the adult female of all other speries
of Heterococeus in that it lacks multilocular
disk pores and anterior ostioles.

Specimens Examined.—None.

Heterococeus cyperi (Hall)

Phenacoceus cyperi Hall 1926: 4, 1926a: 155; Goux
1937: 255, 1942: 40.
Heterocoeous cyperi (Hzll), Ezzat 1960; 47, 1962: 1£0;
Miller and McKenzie 1990: 442,
Suggested Common Name.—Egyptian sedge
mealybug.
Type Material Examined.—Eight paratypes
(labeled “cotypes™) (BM).
i'ield Features.—Qccurring in leaf sheath of
host.

Adult Female
(Fig. 3)

Recognition Characters.—Same as general
description of adult females except as follows:
Mounted, 2.4-3.2 mm long, 1.3-1.5 mm wide,

Dorsum with cerarii represented only by one
pair of loosely associated setae on each anal
lobe; anal-lobe cerarii with bristle-shaped setae
20-25 {av. 23) p long, without auxiliary setae,
associated quinguelocular pores, or basal sclerot-
ization; remaining cerarii absent. Discoidal
pores scattered over surface. Quinguelocular
pores of one size, abundant over surface, Multi-
locular disk pores absent. Oral-collar tubular
ducts of one size, present in small numbers over
surface, normally most abundant near body
margin., Dorsal setae bristle shaped, those on
medial portion of segment VII 17-20 (av. 19)
@ long; segment V with 19-32 (av. 27) setae.

Anal ring dorsal, placed about one-half its
own diameter from posterior apex of abdomen,
with setae slightly longer than greatest diame-
ter of ring, each seta with slightly swollen apex,
with one row of pores.

Venter with multilocular disk pores present
on anterior and posterior margins of abdomi-
nal segments IX and VIII, restricted to poste-
rior margin of segments VII and VI, sometimes
absent on segment VI. Quinquelocular povres of
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FIGURE 8.—Heterococcug eyperi (Hall): Adult female.




REVISION OF CENUS HETEROCCOCCUS FERRIS WITH DIAGNOSIS OF BREVENNIA GOUX 11

one size, scattered over surface. Discoidal pores
present in small numbers over surface. Oral-
collar tubular ducts same size as those on dor-
sum, present over surface except on liead where
norinally absent. Posterior seta 67-100 {(av. 83)
» long.

Cireulus absent. Legs short, robust, hind
coxae without pores: hind femora each dorsally
with 0-22 (av. 14) translucent pores, absent
ventrally; hind tibine each dorsally with 519
{av. 13) pores, absent ventrally; hind ftibia/
tarsus ratio 1.5-1.6 {av. 1.6} ; hind iibia-tarsus
letyrth 162-191 (av. 182) u; apices of claw digi-
tules equal, claw with small denticle. Antennae
hine-segymented, length 212-250 {(av. 230) u.

Notes.—This escription is based on eight
specimens from one locality.

The adult female of this species is closely re-
lated to adult females of H. wrence and H. #ri-
Fied 1t Aiffers from H. arenae as follows: Hind
coxwe witheuat translueent pores, anal ring with
one row of pores. posterior setae 67-100 (av.
833 p long, and antennal length 212-250 {av.
2303 u. H. arenee has hind coxae with franslu-
cent pores, anal ving with two or three rows of
pores, posterior setae 112-163 (av. 129) up long,
and antennal length 262-320 {av. 290) p.

it differs from H. tritiei as follows: Hind
voxae without pores, anal-ring with one row of
pores, posterior setae 87-103 (av. 88) u long,
hind tlna tarsus ratie 1.5-1.6 (av. 1.8}, hind
tibia-tarsus length 162-191 (av. 182) g, and
antennal length 212-250 (av, 230) u. H. éritici
has limd coxane with pores, anal ving with two
rows of pores, posterior setae 101-180 (av.
115) p long, hind tibia/tarsus ratio 1.7--1.9 (av.
.83, hind tibia-tarsus length 219263 (av. 247)
g, and antennal length 270-358 (av. 324) p.

Specimens Examined.—EGYPT. Kharga
Oasis, XI11-10-25, on Cyperus sp. (Cypera-
ceae) ({BM).

Heterococeus nadus (Green)

Phevacoecns nmifns Green 1926: 172; Laing 1930: 21,

Heteroearcus nudus (Green), Green 1828: 10, 1928a;
21 Goux 1931: 328, 1931a: 63; Lindinger 1936
162; Goux 18937: 266; Morrison 1945: 45; Miller
and McKenzie 18703; 443; Koteja 1972: 567.

Phenacorens (Heterococcus) nudus Green, Goux 1933:
235, 1542 40,

Heterocoecus borkisenit Morrison 1945: 48; Borchsen-
jus 1949: 269, 1950a: 868; Tereznikova 185%:; 795,
195%a: 93, 186%b: 179, 1950: 536, 1963: 47, 1963a:
189, 1963b: 1528; Zak-Ogaza and Koteja 1864:
423; Danzig 1964: 6303; Zak-Ogaza 1966: 80; XKo-
teja and Zak-Opgaza 1966: 311; Miller and McKen-
zie 1970: 442, (New synonymy.) (Scmetimes
spelled borchsenii.}

Heterococcus graminicole Morrison 1945: 48; Perris
1953: 367; Dietz and Harwood 1860: 737; Beards-
ley 1860: 210, 1562: 83; Williams 1961: 675,

Heterococeus occidentalis Morrison 1845: B3; Ferris
1953: 369; McKenzie 1967: 189; Miller and Mec-
Kenzie 1970: 445. {New synonymy.}

Helerococeus wariabilis Schmutterer 18568: 18; Ossian-
nilsson 1959: 196; Williams 1961: 675.

Heterococcus pulverarius (Newstead), Williams 1961
673, 1962: 31, 1963: 101; Komosinska and Podsi-
aldo 1967 : 684; McKenzie 1967: 1581; Danzig 1968:
502; Koteja and Zak-Ogaza 1969: 360. {Misiden-
tification of pulverarius; this material is aetoally
nudus.}

Suggested Common Name.—Naked grass
mealybug.

Type Material Examined.—Type material of
Phenacoccus nudus has not been examined, but
I have seen specimens from England that agree
with the type description.

I have seen Russian material of Heterococ-
cus borkhensii and the type series of H.
graminicola, H. oceidentalis, and H. variabilis.
Additional material of the type series of H.
oeccidentalts was mounted to determine whether
the entire series possessed characteristic anal-
lobe and anal-ring setae. Of 14 specimens
mounted, only 4 have these setae; the remaining
specimens possess setae typical of H. nudus.
Therefore I believe that H. oecidenialis is mere-
Iy an aberrant form of H. nudus and should be
treated as a junior synonym.

Field Features.—This species is light yellow
and is covered with a white bloom. The pos-
terior apex of the body is occasionally adorned
with one or two pairs of short waxy filaments.
Yellow eggs are laid in a loose filamentous ovi-
sac, which is produced froem the venter only.

This species is known only from the leaf
sheath and crown of the host.

Adult Female
(Fig. 4)
Recognition Characters.—3ame as general

deseription of adult females except as follows:
Mounted, 1.2-3.8 mm long, 0.4-1.6 mm wide.




TECHNICAL BULLETIN 1497, U.5. DEPT, OF AGRICULTURE

FIGURE 4.—Heterococeiws nudus (Green): Adult female.
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Dorsum with five to eight pairs of cerarii,
pusterior two or three pairs definite, remaining
two to five pairs indefinite except single ocular
pair, which is normally rather evident; anal-
lobe cerarii with conical setae 18-25 (av. 21) p
long, one or two guxiliary setase, three to eight
quinquelocular pores, no basal selerotization;
remaining nhdominal cerarii with conical setae,
zero to six guinquelocular pores; ocular cerarvii
with two to four conical setae and three fo six
yuinyuelocular pores. Discoidal pores lightly
catterad ever surface, normally most abundant
vl abdomen and rare on thorax. Quinguelocular
pores of one or two sizes: Larger size associa-
‘o] with posterior cerarii, smaller size seattered
over remainder of swrface. Multilocular disk
pore~ on posteromedial aveas of abdominat seg-
ments VIII-VE V, IV, or III, present around
Doy, Oral-collar tubular ducts normally absent
imedially, rarely with one or two duets on medial
areas of segments VT or VI, present laterally
on segments VIIT-V, IV, or IT], rarely with one
o1 twe duets on thorax and head. Dorsal setae
conieal, those on medial portion of segment VITI
4-13 fav. 11) u long: segment V with 30-37
fav. 13) setae.

Anal ring dorsal, with setae normally about
i1, times as long as greatest diameter of ring,
rarvlv as laigwe as two times or as little as one-
hall' toeeidentalis type) times as long as ring,
normally with twoe rows of pores. rarelv with
three,

Venfi o with multilocular disk pores present
medially o posterior and anterior margins of
abdominad segments 1X and VTII, present on
posterior margin of segments VII-V or TV,
present laterally on all abdominal segments,
nomally restrieted to marginal area between
anterior spiracle and eve on thorax, sometimes
with few pores scattered along remainder of
thoracie margin, present or absent on margin
of head. Quirquelocular pores of one or two
sizes, when of two sizes, larger size present near
posterior or anterior margings of segments,
<muller size present on other areas. Discoidal
pores variable, normally lightly scattered over
urface. varely with only fwo or three such
pures. Oral-collar tubular ducts elongate, same
size as those on dorsum, present on medial areas
on abdominal segments IX-VI, V, or IV, pres-

ent laterally on segments IX-IV or III, occa-
sionally with one or two pores on posterior
thorax, absent from head. Posterior seta about
50 p on occidentalis type, others 133-163 {av.
148} x long.

Cirenlus present on 1 of 195 specimens. Legs
slender, hind ecoxae normally without pores,
dorsal swrface with §-2 {av. §.3), absent ven-
trally; hind femova dorsally with 22-91 (av.
81}, absent ventrally; hind tibiae dorsally with
1844 {(av. 28), abhsent ventrally; hind tibia/
tarsus ratio 1.6-1.8 (av. 1.7); tibia-tarsus
length 204-260 (av. 227) u; apices of claw digi-
tules unequal, elaw with denticle. Of 315 an-
tennae examined, 160 were 9-segmented, 144
were 3-segmented, 11 were T-segmented; there
were 38 specimens with an S-segmented an-
tenna on one side and a 9-segmented antenna
on the other, & specimens with 7 and 8 seg-
meunts, and T with 7 and & segments; when an-
tennae were less than 9-segmented, normally
segment 8 was unusually long and partialiv di-
vided although segments 4 or 3 rarely showed
these characteristics; antennal length 248-318
(av. 282) u.

Neies,—This deseription is based on 195
specimens from 49 localities.

The adult female of this species is most
closely related to that of H. abludens. For a
comparison, see “Notes” under that speirs.

Specimens Examined. —ENGLAND. .en
Surrey, VIII-18-62, VIII-25-62, VI-8-68, VI-
15-63, on Arrhenatherum elatius (Gramineae)
(BM); VITI-25-62, on BRBromus coarinatus
{Gramineae) (BM); V-8-68, on Hordeum mu-
rinum (Gramineae) {B3); VI-16-63, on Agro-
puron repens {Gramineae) (BM); Silwood
Park, VI11—<d—-48, on Holeus sp. {Gramineae)
{BM)}; VITT-8-4%, host (?) (BM).

GERMANY. 8.W. of Oberammergau.
VITI-(?7}-55, on Agrostis albe {Gramineae)
{Schmutterer collection).

POLAND. Mount Cergowsa, Krosno, TX-20-
68, on Fesiwea sp. {(Gramineae) {(USNM);
Mount Dalin, near Sutkowice, TI-8-71, on Sieg-
Ungie decwmbens (Graminease) (USND); Po-
tok Pieninski Stream, Pieniny Mountains, Nowy
Ta: g, VI-24-68, on Briza medie {Gramineae)
(VSNM); Tenczynek, Chrzanow, VIIT-26-67,
on Fegineu sp. {USNM).
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LS A. CALIFORNIA. Xern Co.: U.8. Cot-
ton Field Station, Shafter, VII-17-62, on
Phleum sp. {Gramineae) (UCD). Modoc Co.: 8
mi. E. Tulelake, V-31-61, on Poa sp. {Grami-
neae) {(U'CD). Riverside Co.: Hemet, {—26-38,
in soil (U'SNM). Shasta Co.: W. of Redding
{900 ft. el.}, VII-18-68, on Gramineae {UUSNM}.
Siskiven “lo.: Southern Pacific Railvoad Yards,
Dunsmuiv, VIUI-17-65, on Flymus gleucus
{Gramineae) {CDA). Yolo Co.: Davis, VIII-
2558, on “lawn grass” (Gramineae) (UCD);
Agronomy (treenhouse, University of Califor-
nia. Davis, VIII-20-85, on Lolium perenne
{ Gramineae) (CDA, USNID).

DISTRICT OF COLUMBIA. Date (7}, on
“bluegrass lawn™ (USNM); VIII-13-44, on
Sefarig viridis (Gramineae) (USND).

INAHO., Franklin Co.: 6 mi. N.E. Mink-
ereck, VIT-3-67, on Gramineae (UCD), Nez
Perce Cor 4 mi. N. Lewiston, VIII-7-70, on
triraminege {UUSINDM).

KANSAS. Douglas Co.: 5 mi. 8. Lawrence,
VI-2%7-70, on Gramineae (USNR® ). Norton Co.:
Locality {2y, VII-29-53, on Agropyron sp.
(CGramineae) {TTSNAD).

MARYLAND. Prince Georges Co.: Belis-
ville, VITI-{ ?)-b4, on “wheat and bromegrass”
tGramineae) {TISNAM).

MINNESOTA, Ramsey Co.: Locality (7},
VIiTT-4-58, “at base of covn roots” (Gramineae)
(T'SNM).

NEW HAMPSHIRE. Strafford Co.: Dux-
ham. VIIH-5-21, “under leat of blue grass”
(Gramineae) {1ISNM),

NEW.JERSEY. Bergen Co.: Fort Lee, V-
2438, “in grass sheath” {(Gramineae} (UCD,
USNM)Y.

NEW YORK. Nassau Co.: Hicksville, IX-
Y-85, “on bluegrass” (Gramineae) {USNM).
Saratoga Co.r Saratoga Springs, VII-25-36, on
“grass” {(Gramineae) (UUSNM).

NORTH DAKQOTA. Cass Co.; Fargo, T11-
“T-6R and X1-7-58, “from stubble, wild rice”
{Gramineae) {(USNM). Grand Forks Co.:
Northwood, X[-25-60, “roadside sod adjacent
to Larvley feld” {USNM).

D10, Hamilton Co.: Kent, VIIT-24-69, on
(7 (USNM}. Wayne Co.: Wooster, VI-13-44,
VI-92.44, VIT-1-44, VII-10-44, VITI-1-44, on
Phlewm sp. (UUSNM).

OREGON. Baker Co.: Baker, IX-6-63, on
“grass” {Gramineae) (UCD). Jackson Co.:
Central Point, IX-10-55, on ‘‘biuegrass”
(UGD). Lane Co.: Noti, VIII-5-68, on ()
(Gramineae) (UCD)}; 8 mi. W. Noti, VIII-5-
68, on (?) (Gramineae) (UCD). Multnomah
Co.: Portland, V-12—-44, on Poa sp. {USNM).
Union Co.: 10 mi. 3. La Grande, VIII-5-70, on
(Gramineae {UCD).

PENNSYLVANIA. Bradford Co.: Troy,
NI-13-38, “in moss and leaves” (USNM). Cen-
tre Co.: State College, X-25-41 and (7)-(7)-
42, on Festuea sp. and F. rubra (Gramineae)
(UCD, TSNM). Cumberland Co.: Doubling
rap, VI-12-T1, on Festuea sp. (USNM).

VIRGINTA. Giles Co.: Mountain Lake, X-
24-70, on “grass’ (USNM).

WASHINGTON. Jefferson Co.: 2 mi. E.
Discovery Bay, VIII-20-66, on ‘“grass”
(USNMY. Whitman Co.: Pullman, VI-18-57,
on “orchard grass” {Graminege) {USNM),
VIT-24-58, on Alopecurns sp. (Gramineae)
{(UCD), TV-2-80, IV-4-69, TV-14-60, IV-15-
60, TV-17-60, TV-19-60, VI-24-60, VI-26-60,
VIIM-29-60. IX-17-60, on (?) (USNM). Yak-
ima Co.: Yakima, VITI-28-40, on “grass”
{TU'SNRAL).

.S 8.R. Duepropetrovsk Oblast, Sinel’ni-
kovsk Village, VITI-16-53, under leaf sheath of
Bromus inermis (Gramineae) (USNM).

Heterococcus reui, n. sp.
Suggesied Common Name.— Rau mealybug.
Type Mulerinl Examined.—Holotype adult
female {1 specimen on slide} and 58 paratypes
in USNM. One additional paratype is deposited
in each of the following museums: BM, CDA,
FNM, MNC, SA, UCD, UH, VPI, ZAS.

Field Features.—According to Raw's notes,
“Feeding on stems and in sheaths just above
ground.”

Adult Female
(Fig. 5)

Recognition Characters.—Same as general de-
seription of adult females except as follows:
Holotype, mounted, 1.8 mm long, 0.8 mm wide
(paratypes 1.9-3.1 mm long, 6.7-1.2 mm wide).

Dorsum with one definite pair of cerarii and
two or three move, which are weakly indicated;
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FioURE 5.—Heterococeus ruui, n. sp.:  Adult female.
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anal-lobe cerarii with conical setae 20 u long
{paratypes 15-22 (av. 18) w), no auxilary
setae, two or three gquinguelocular pores, no ba-
sal sclerotization; penultimate cerarii each with
conical setae more widely spaced than on anal-
lobe lobes and without basal cluster of quin-
quelocular pores; antepenultimate cerarii each
represented by widely separated conical setae.
Discoidal pores present in small numbers over
surface. Quingueloeular pores of one size, abun-
dant. Multilocular disk pores absent. Oral-collar
tubular ducts same size and shape as on venier,
with one duct present on sublateral area of ab-
dominal segment VIIT, absent elsewhere. Dor-
sal setae couical, those on medial portion of
segment VIII 18 u long (paratypes 10-13 (av.
12}u): segment V with 68 sctae {paratypes
47-78 {av, 58)).

Anal ring dorsal, touching apex of abdomen,
with setae about 1145 times as long as greatest
diameter of ring, with three rows of pores, outer
rows weakly sclerotized.

Ventfer with multilocular disk pores on ante-
rior and posterior margins of abdominal seg-
ments IX and VIII, restricted fo posterior
margin of segment VII, with one septelocular
present on segment VI, absent elsewhere. Quin-
yuelocular pores of two sizes, numerons over
surface, larger size restricted to lateral mar-
gins. same size as on dorsum; smaller size on
medial and sublateral areas. Discoidal pores
lightly scattered over surface. Oral-collar tu-
bular ducts elongate, becoming increasingly
smaller anteriorly, present on abdominal seg-
merts TX through VI. Single body seta near
each margin of abdominal segments VIII, VIi,
and VI unusually elongate, becoming progres-
sively shorter from segment VIII anteriorly.
Posterior seta 177 u long (paratypes 146-177
{av. 153)u).

Circulus absent. Legs slender, hind coxae dor-
sally with 39 and 40 translucent pores {para-
tvpes with 24-64 (av. 89)), ventrally with 25
and 28 (paratypes wih 19-35 (av. 25}); hind
femora dorsally with 3 and 4 translucent pores
{paratypes with 0-8 {(av. 8)), absent ven-
trally: hind tibiae dorsally with 8 translucent
pores (paratypes with 1-6 (av. 4)), absent
ventrallyv: hind tibia/tarsus ratio 2.2 and 2.3;
hind tibia-farsus length 283 & (paratypes 274-

299 (av. 293) ) ; apices of claw digitules about
equal, claw with small denticle. Antennae eight-
segmented, eighth segment partially divided;
length 8390 u (paratypes 354-390 (av. 871)pu).

Variation.—Paratypes differ from holotype
as follows: Normally with 4 pairs of cerarii
sometimes with 5; with 0-8 (av. 1.2) dorsal
oral-collar tubular ducts on abdominal segment
VIII, with 0-1 (av. 0.2) on VII, dorsomedial
oral collars normally with larger orifices than
those on dorsal submargin; dorsa) oral collars
without trace of rims; anal ring sometimes bent
over abdominal apex, rarely with 2 rows of
pores; anterior margin of ventral abdominal
segment VII with 0-2 (av. 0.5) multilocular
disk pores, posterior margin of segment VI
ventrally with 0-12 (av. 5): of 42 anfennae ex-
amined, 26 were 8-segmented and 16 were 9-
segmented; there were 2 specimens with an
8-segmenied antenna on 1 side and a 9-sep-
mented antenna on the other.

Notes.—This description is based on 68 speci-
mens from 1 locality.

The adult female of this species is most closely
related to that of H. arenge. It differs as fol.
lows: Dorsal sefae conical, mediodorsal quin-
queloculars noticeably larger than those on
medioventral avea, abdominal segment V dor-
sally with 47-76 (av. 58) setae, hind tibia/
tarsus ratio 2.0-2.4 {av. 2.2), hind tibia-tarsus
length 274-299 (av. 293) u), and antennal
length 354890 (av. 871) u. H. arence has
dorsal setae bristle shaped, mediodorsal quin-
quelocular pores about same size as those on
medioventral area, abdominal segment V dor-
sally with 2941 (av. 34) setae, hind tibia/
tarsus ratio 1.4~1.8 (av. 1.6), hind tibia-tarsus
length 178-208 (av. 196) u, and antennal
length 262-320 (av. 290) p.

Specimens Examined.—SOUTH CAROLINA.
Charleston Co.: Felly Beach, IX—21-44, on An-
dropogon virginicus (Gramineae), G. Rau {BM,
CDA, FNM, MNC, SA, UCD, UH, USNM, VPI,
ZAS)Y.

Heterococeuns tritici

(Kiritchenko)

Trionymus tritiei Kiritchenko 1932: 136; Borchsenins
1937a: 245; Kiritchenko 1940: 123.

Erium tritici (Kiritchenko), Lindinger 1935: 122, 1936:
187, 1957: 540, 1858: 371.
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Heteroeoccus tritie! {Kiritchenko), Borchsenius 1937:
55 {misidentification of Heterococcus borkhsenii
Morrisen}; Borchsenins 1849: 268, 1850: 102,
1950a: 368, 1963: 233; Danzig 1964: 630; Miller
and MeKenzie 18701 447,

Fhenaroccus biporus Goux, Kiritehenko 1940: 128 {mis-
identification).

Phenucoccus biporus Kiritchenko, Borchsenius 1948:
268, {Kiritchenke never described this species
as new.)

Hreterococous confertus Borchsenius 1949: 267, 1850:
102; Bazavov 18G3: 67, 1968: 74; Miller and Me-
Kenzie 1970: 442, (New synonymy.}

Suggesfed Common Name—Wheat mealy-
bug.

Type Material Examined.—Two paratypes of
tritiei and Hve specimens labeled “Yolotypus”
of contfertus.

Field Features.—According to original de-
seription. “body is pale-pink . . . covered with
thiniv grained white mealy substance, the waxy
marginal appendages wanting. Ovisac porous,
snow white.” Qecurring in leaf sheaths of host.

Adult Female
(Fig. 6}

Recognition Charaeters.—Same as general
description of adult females except as follows:
Mounted, 2.4—4 mm long, 0.8-1.4 mm wide.

Diarsum with one to four pairs of cerarii;
anal-lobe cerarii with bristle-shaped setae 20-
25 {av. 22} plong, with one auxiliary seta, with
two to four associated quinguelocular poves,

and with or without basal sclerotization; re-
maining cerarii each with bristle-shaped setae
and one or two quinguelocular pores. Discoidal
pores scattered over surface. Quingueloculay
pures of one size. abundant over surface. Mulfi-
fncular disk pores absent, except rarely one or
two septelocular pores may be present near body
margin. Oval-collar tubular ducts of two sizes,
smualier size restricted to late~al margins of pos-
terior abdominal segmeuts, larger size unusu-
aliv short for Heierncoceus species, sometimes
showing signs of rim, present in small numbers
over surface. Dorsal setae bristle shaped, those
on medial portion of segment VIIT 15-24 (av.
20) u long; segment V with 20-41 (av. 33)
setae,

Anal ring dorsal, or bent over posterior apex
of abdomen, with setae slightly shorter than

greatest diameter of ring, with two rows of
pores, outer row weakly developed.

Venter with multilocular disk pores present
on posterior and anterior margins of abdominal
segments 1X, VIII, and VI1I, restricted to pos-
terior margin of abdominal segment VI, some
specimens with these pores absent on segment
V1 and anterior margin of segment VI1I; with
one to five such pores near each posterior spira-
cle, with zero to one near each anterior spiracle.
Quinguelocular pores of one size, abundant over
surface. Discoidal pores uncommon. Oral-collar
tubular ducts of same two sizes as on dorsum,
larger size present near body margin, absent on
head, smaller size scatbered over surface, nor-
mally absent on head. Posterior seta 101-130
{av. 115} w long.

Circulus absent. Legs slender; hind coxae un-
usually enlarged, dorsally with 64-102 {av. 78)
transincent pores, ventraily with 69-84 (av.
74} ; hind femora dovsally with 5-15 (av. 10)
pores, absent ventrally; hind tibiae with 8-21
{av. 17) poves, absent ventrally; hind tibia/
farsus ratic 1.7-1.9 (av. 1.8); hind tibiz-
tarsus length 219-2638 (av. 274) u,; apices of
claw digitules equal, claws with denticle, Of 18
antennae examined, 17 were 9-segmented and 1
was 8-segmented, length 270-358 (av. 324) u.

Notes,—This description is based on 10 spec-
imens from 3 localities.

Based on type material of H. {ritici and H.
confertus, | have decided that these species are
synonyms. Borchsenius (7949} separated them
as follows: H. fritici with one pair of cerarii,
anal-lobe cerarii with definite basal sclerotiza-
tion, and tubular ducts of limited distribution;
H. confertus with two pairs of cervarii, anal-
lobe cerarii without distinct basal sclerotization,
and tubular ducts scattered over both body sur-
faces. Tt is known from the examination of long
series of specimens of other species of Hetero-
roceits that the distribution of oral-collar tubu-
lar ducts and the numbers of cerarii show
considerable variation, Critical examination of
some specimens of H. fritici reveals one pair of
cerarii on one side of the body and two on the
other. Although specimens labeled H. confertus
have more oral-collar tubular ducts, H. tritic:
has basically the same duct distribution pat-
tern. The sclerotization surrounding the anal-
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FIGURE 6.—Heterococcus tritici (Kiritchenko}: Adult female.
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lobe cerarii is clearly evident on the available
specimens of H. tritiei and is difficult to see on
material of H. confertus. This might be ex-
pected, because the specimens of H. irilict ave
well stained, whereas those of H. confertus ap-
pear to be unstained. Careful examination of
the specimens of H. confertus with phase mi-
croscopy reveals a sclerotized ares surrounding
the base of the anal-lobe cerarii similar fo the
area on H. triticl.

This species is most closely related to H.
arenae. For a comparison, see ‘Notes” under
that species.

Specimens Examined.—U.S.8.R., Tadzhik
8.8.R., spur of Hissar Range, banks of Vorzob
River, VI=18-40, in glumes of wild rye (Grami-
neae) {ZAS); Turkmenyia, Missarky Moun-
tains, VI-18—40, on “secale” (BM); Ulvainian
8.8.R., near Odessa, Luzanovka, VI-12-36, on
Bromus sp. {Gramineae) (ZAS).

Key to Third-Insiar Females

Ventromedial quinguelocular pores noticeably smaller than those on dor-
sam; posterior setae 140-150 {av. 145) ¢ long; antennae 275-300 (av.

2883 2 long; tibiaftarsus ratic 1.4—1.5 (av. 1.4)

raul, n. sp.

Ventromedial guinquelocular pores about same size as those on dorsum;
posterior sefae §8-128 {av. 114} s long; antennae 203-253 {av. 224) &

long; tibiastarsus ratio 1.1-1.8 (av. 1.2}
2 (1). Dorsal body setae elongate, bristle shaped; longest cerarian seta on anatl

lobe 18-25 (av. 23} & long

arenae Ferris

Dorsal body setse shorf, conical; longest cerarian seta on anal lobe 14-18

{av. 18) ¢ long

nudus {Green)

General Description of Third-Instar Females

The following characters are present on all
known third-instar females of Heterococous:

Baody elongate. Dorswmn with cerarii present
at least on abdomen; anal-lobe cerarii each with
two associated cerarian setae, normally one seta
15 longer and more robust than the others; re-
maining ceraril becoming progressively smaller
and more indefinite anteriorly, with two asso-
ciated setae and at least one associated quingue-
locular pore. Quinguelocular pores present.
Discoidal pores and oral-collar tubular ducts
present or absent. Multilocular disk pores ab-
sent. With 15-29 dorsal setae on each of ab-
dominal segments VIII-IIL.

Ana! ring with three pairs of setae,

Vender without multilocular disk pores. Quin-
qquelocular and discoidal pores present. Oval-
collar tubular ducts present or absent. Body
setae noticeably longer than those on dorsum.

Legs without pores; with tibial digitules api-
cally acute, claw digitules apically capitate. An-
tennae six- or seven-segmented.

Notes.—Third-instar females of Heterococ-
rus differ from all other instars in possessing
the following combination of chavacters: 15-29,
normally 21-29, setae on deorsum of abdominal
segment V, ventral quinqueloculay pores seat-
tered over surface, tibia/tarsus ratio 1.1-1.5,
tibla-tarsus length 142-220 u, antennae 6- or 7-
segmented, oral-coliar tubular ducts varely pres-
ent, and multilocular disk pores absent.

Third-instar females of Heteroceeccus differ
from those of Phenacoccus dearnessi it posses-
sing guinguelocular pores on dorsum, swirled
triloculars absent, and normally without oral-
collar tubular ducts. P. dearitessi has swirled
trilocular pores on dorsum, guingueloculars ab-
sent, and with oral.collar tubular ducts,

Species Deseriptions

Heterococcus arenae Ferris
Third-Instar Female
(Figs. 7 and 8)

Recognition Characters.—Same as general

description of third-instar females excepf as
follows: Mounted, 1.1-1.6 mm long, 0.4-0.6 mm
wide.

Dorsum with three to five pairs of cevarii,
normally with four; anal-lobe cerarii with




FiocuRe T.—Heterococcus arenace Ferris: Third-instar female.
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FIGURE 8.—Heterococcns arenae Ferris: Third-instar female.
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bristle-shaped setae 18-25 (av. 23) w long, with
zero to two auxiliary setae, one to four guin-
quelocular pores, with or without small amount
of basal sclerotization; penultimate pairs of
cerarii definite, remaining cerarii each repre-
sented by one large and one small bristle-shaped
seta. Discoidal pores varying from totally ab-
sent to scarce to abundant; absent on 6 of 18
specimens, 1 locality yielded a mixed infesta-
tion of specimens with and without these strue-
tures. Oral-collar tubular ducts variable, when
|resent, normally restricted to area near lateral
margin of body, some ducts with weakly de-
veloped rim, varying in number from  to 23
fav. 2) [ oral collars absent on 8 of 18 gpecimens
examined, 1 locality vielded a mixed infestation
of specimens with and without these structures.
Quinguelocular pores of two sizes, smaller size
normally restricted to latera! aveas on poste-
rior abdominal segments, larger size present
nver remainder of dorsum. Body setae bristle
shaped. those on medial portion of segment
V111 14-18 (av. 16) u long; segment V with
19-27 (av. 21) setae.

Anal ring normally bent over abdominal apex,
with setae about 114 times as long as greatest
diameter of ring, with two rows of pores.

Venter with smaller quinquelocular pores
normally restricted to areas in and around
cerarii, rarely present on lateral areas of ante-
rior abdominal segments and thorax. Discoidal
pores present at least in submarginal row on
abdomen, sometimes lightly scattered over en-
Lire surface. (h-al-collar tubular duets normally
absent, rarely with one or two near body mar-
#in and near legs. Posterior setae 98—128 (av.
HO) w long.

Circulus absent, Legs with hind tibia/tarsus
ratio 1.1-1.2 (av. 1.2); hind tibia-tarsus length
142172 {av, 159) u; claw digitules with apices
unequal in size. Antennae seven-segmented,
third and fourth segments sometimes partially
Tused; length 205-253 (av. 226) u long.

Notes.—This deseription is based on 18 speei-
mens from 7 localities.

The third-instar females of this species are
most similar to the same instar female of H.
nudus. 1t differs in possessing bristle-shaped
dorsal setae, longest anal-lobe cerarian seta
18-25 (av. 23) pu, and some of posterolateral

guinquelocular pores smaller than dorsomedial
quinqueloculars. H. nudus has conical dorsal se-
tae, longest anal-lobe cerarian seta 14-18 (av.
15} u, and some of posterolateral quinguelocular
pores larger than dorsomedial quingueloculars.

Heterococcus nudus (Green)

Third-Instar Female
(Fig. 9)

Recognition Characters.——Same as general de-
scription of third-instar females except as fol-
lows: Mounted, 1-1.8 mm long, 0.4-0.6 mm
wide.

Dorsum with 8-14 pairs of cerarii, with 7-10
on abdomen and posterior thorax, rarely with
1 near anferior spiracle, normally with 1 near
eye; anal-lobe cerarii with conical setae 1418
(av. 15) u long, with 0-2 auxiliary setae, with
4 or 5 associated quinquelocular pores; remain-
ing cerarii each with conical setae and 0-3 guin-
quelocular pores. Discoidal pores sometimes
difficult to see, scattered over surface in small
numbers, Oral-collar tubular ducts absent. Quin-
quelocular pores of one basie size, although mar-
ginal pores appearing slightly larger. Body
setae conical, those on medial portion of seg-
ment VIII 7-10 (av. 9) w long; segment V with
20-25 (av. 22) setae.

Anal ring either bent over posterior apex of
abdomen or dorsal, touching abdominal apex,
with selae about two times as long as greatest
diameter of ring, with two rows of pores.

Venter with quinguelocular pores of same
size as on dorsum. Discoidal pores varying
from scattered over venter to restricted to lon-
gitudinal line along each submargin. Oral-collar
tubular ducts absent. Posterior setae 113-125
(av. 119) , long.

Circulus present on one of nine specimens.
Legs with hind tibia/tarsus ratio 1.1-1.3 (av.
1.2); hind tibia-tarsus length 158-183 (av. 168)
s claw digitules with apices unequal in size.
Antennae novmally seven-segmented; antennae
six-segmented on two specimens, six-segmented
on one side and seven-segmented on the other
on two specimens, and seven-segmented on four
specimens; when six-segmented, segment 8 ap-
pears to be the undivided segment; antennae
203-233 (av. 222) u long.
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FIGURE 9.—Heterococcus nudus (Green): Third-instar female.
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Notes.—This description is based on nine
specimens from six localities.

The third-instar females of this species are
most similar to the same instar female of H.
arenae. For a comparisen, see “Nofes” under
the description of the third-instar female of
H. arenae.

Heterococeus raui, n. sp.

Third-Instar Female
(Fig. 10)

Recognition Characiers.—Same as general de-
scription of third-instar females except as fol-
lows: Mounted, 1.2-1.7 mm long, 0.4-0.7 mm
wide,

Dorsum with five to seven pairs of cerarii,
all present on abdomen; anal-lobe cerarii with
conical setae 15-17 (av. 16) u long, with zero
to two auxiliary setae, with three or four asso-
ciated quinquelocular pores; remaining cerarii
each with conical setae and zerc to two quin-
yuelocular pores. Discoidal pores variable, often
very uncommon, rarely present in larger num-
bers, scattered over surface. Oral-collar tubulay
ducts absent. Quinquelocular pores of one size,
although marginal pores slightly larger. Body
setae conical, those on medial portion of seg-

ment VIIT 8-11 (av. 10) u long; segment V with
26-31 (av. 29) setae.

Anal ring bent over posterior apex of abdo-
men, with setae about two times as long as
greatest diameter of ring, with twe or three
rows of pores.

Venter with quinquelocular pores of two sizes,
smaller size on medial and mediolateral areas,
noticeably smaller than those on dorsum, larger
size present along marpin, same size as those
on dorsum, Discoidal pores scattered over sur-
face. Oral-cotlar tubular ducts absent. Posterior
setae 140-150 (av. 145} u long.

Circulus absent. Legs with hind tibia/tarsus
vatio 1.4-1.6 {av. 1.4); hind tibia-tarsus length
205-220 (av, 211) wx ; claw digitules with apices
equal in size. Antennae seven-segmented; length
275-300 (av. 288} u.

Notes.—This description is based on five spec-
imens from one locality.

The third-instar females of this species differ
from other known third-instar females in pOsS-
sessing ventromedial gquinguelocular pores
noticeably smaller than those on dorsum, pos-
terior setae 140-150 (av. 145) p long, hind
tibia/tarsus ratio 1.4-1.5 {av. 1.4}, hind tibia-
tarsus length 205-220 (av. 211) u long, and
antennae 275-300 (av. 288) u long.

Key to Second-Instar Females

1. Dorsal body setae elongate, bristle shaped; marginal guinguelocular
pores noticeably smaller than remaining dorsal quingueloculars. .. ...

...................... arenae Ferris

Dorsal bedy setae short, conical; marginal quinquelocular pores slightly

larger than or same size as remaining dorsal quingueloeulars ........ 2
2 (1). Medioventral guinguelocular pores same size as those on dorsum; hind
tibia tavsus 146-161 (av. 154) » long; antennae 215-230 (av. 222}

# long; posterior setae 130-140 (av. 134) g lerg ...ovviiinnnnn. raut, n. sp.
Medioventral quinguelocular pores noticeably smaller than those on dor-
sum; hind tibia tarsus 128-141 (av. 134) & long; antennae 163-188

{av. 178) z long; posterior setae 88-108 {av, 101) u long ....nudus (Green)

General Description of Second-Instar Females

The following characters are present on all
known second-instar females of Heterococcus:

Body elongate. Dorsum with cerarii present
at least on abdomen; anal-lobe cerarii each with
two associated cerarian setae, normally one seta
is longer and more robust than the other, one

quinguelocular pore, and one auxiliary seta;
remaining cerarii becoming progressively smal-
ler and more indefinite anteriorly, with two
assoclated setae and at least one associated
sessile pore. Discoidal and gquinguelocular pores
present. Multilocular disk pores and oral-collar
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Ficure 10.—Heterocoecus raut, n. sp.: 'Third-instar female.
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tubular ducts absent. Normally with 13, rarely
12 or 14, sefae on each of abdominal segments
VIII-III.

Anal ring with three pairs of sefae.

Venter without multilecular disk pores.
Quinqguelocular pores present. Disceidal pores
in longitudinal line along submargin. Oral-
collar tubular ducts absent. Body setae notice-
ably longer than those on dorsum.

Circulus absent. Legs without pores; with
tibial digitules apically acute, claw digitules
apically capitate, Antennae six-segmented.

Notes—Second-instar females of Hetero-
coceus differ from all other instars in possessing

the following combination of characters: 12-14,
normally 18, setae on dorsum of abdominal seg-
ment V, ventral quinquelocular pores scattered
over surface, tibia/tarsus ratio 0.9-1.2 but nor-
mally 1 or 1.1, tibia-farsus length 128-161 g,
antennae 6-segmented, and oral-collar tubular
ducis and multilocular disk pores absent.

Second-instar females of Heterococeus differ
from Phenacoccus dearnessi in possessing quin-
quelocular pores on dorsum, swirled trilocnlar
pores absent, and oral-collar tubular ducts ab-
sent. P. dearnessi has swirled trilocular pores on
dorsinn, quinquelocular pores absent, and oral-
collar tubular ducts present.

Species Descriptions

Heterococcus arenae Ferris

Second-Instar Female
(Fig. 11)

Recognition Chuaracters,—Same as general
description of second-instar females except as
follows: Mounted, 0.8-0.9 mm long, 0.3 mm
wide,

Dorsum with five fo seven pairs of cerarii, all
loeated on abdomen; anal-lobe cerarii with long-
est bristle-shaped seta approximately 238 g,
with zero to one associated quinguelocular porve;
remaining cerarii each with two bristle-shaped
setae and zero fo one associated quingquelocuiar
pore. Discoidal pores in longitudinal line near
submargin., Quinguelocular pores of two sizes,
larger size on medial and mediolateral areas,
smaller size aiong body margin. Body setae
bristle shaped, those on medial portich of seg-
ment VIII approximately 16 u long.

Anal ring benf over abdominal apex, with
setae about 114 to two times as long as greatest
diameter of ring, with two rows of pores.

Venter with quinquelocular pores of two
sizes, larger gize on medial and mediolateral
areas, smaller size restricted to marginal areas.
Posterior selae 80-103 {av. 93) n long.

Legs with hind tibia/tarsus ratio approxi-
mately 1; hind tibia-tarsus length 132-142 (av,
187) u; claw with small denticle; claw digitules
with apices unequal in size. Antennae 180-188
(av. 183) p long.

Notes.—This description is based on two
specimens from one locality. Because of the
limited amount of available material, it is likely
that this deseription will need revision when
more specimens can he examined.

The second-instar female of this species dif-
fers from other known second-instar females
in possessing bristle-shaped dorsal sefae and
small marginal quinquelocular pores.

Heterocoecus nudus (Green)

Second-Instar Female
(Fig. 12)

Recognition Characters.—Same as general
description of second-instar females except as
follows: Mounted, 0.6-0.9 mm long, 0.5-0.4 mm
wide.

Dorsum with 6-12 pairs of cerarii, with 6-10
on abdomen and posterier thorax, and rarely
with 1 near anferior spiracle and/or near eye;
anal-lobe cerarii with longest conical seta 11-16
(av. 14) p, with 3-5 associated quinguelocular
pores; remaining cerarii each with conical setae
and 1-3 quinquelocular pores. Discoidal pores
in small numbers over surfaece. Quinquelocular
pores of one size, abundant over surface. Body
setae conical, those on medial portion of seg-
ment VIII 7-10 (av. 8) p long.

Anal ring either bent over posterior apex of
abdomen or dorsal, touching abdominal apex,
with setae about two times as long as greatest
diameter of ring, with two rows of pores,



Second-instar female,

FIGURE 11.—Heterocaccus arenae Ferris:
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FI1GURE 12.—Heterococcus nudus {(Green): Second-instar female.
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Venter with quinquelocular pores of same
size as those on dorsum, lightly scattered qver
surface. Posterior setae 88-108 (av. 101) u
long,

Circulus absent even on specimens associated
with first instars that possess this structure.
Legs with hind tibia ‘tarsus ratio 0.9-1 (av. 1),
tibia normally slightly shorter than tarsus; hind
tibia-tarsus length 128-141 (av. 134) g; claw
with denticle; claw digitules with apices un-
equal in size. Antennae 163-188 (av. 178) u
long.

Notes.-- This description is based on 19 speci-
mens fram 7 localities.

The second-instar females of this species are
mosl similar to the same instar female of H.
raui. It is easily separated in possessing only
one distinet size of quinquelocular pore, short
appendages and posterior setae, and claw digi-
tulex with apices unequal in size. H. raui has
two =izes of guinguelocular pores, long append-
age~ and posterior setae, and claw digitules
with apices equal in size,

Heterococcus raui, n. sp.

Second-Instay Female
(Fig. 13)

Recognition Characters.—Same as general
description of second-instar females except as

follows: Mounted, 0.7-1.2 mm long, 0.3-0.5 mm
wide.

Dorsum with 8-10 pairs of cerarii located on
abdomen and posterior thorax; anal-lobe cerarii
with longest conical seta 12-15 (av. 13) w, with
24 assoclated quinquelocular pores; remaining
ceraril each with conical setae and 0-2 quin-
quelocular pores. Discoidal pores present in
small numbers. Quinquelocular nores of one size,
although one or two marginal pores rarely
slightly larger than rest, scattered aver surface.
Body setae conical, those on medial portion of
segment VIII 7-10 {av. 9) x long.

Anal ring bent over abdominal apex, with
setae about two times as long as greatest diam-
eter of ring, with two rows of pores.

Venter with quinquelecular pores of two
sizes, larger size along margin, same size as on
dersum, smaller size on medial and mediolateral
areas. Posterior setae 130-140 (av. 184) w long.

Legs with hind tibia,‘tarsus ratio 1-1.2 (av.
1.1); hind tibia-tarsus length 146-161 (av. 154)
t; claw with denticle small or absent; claw digi-
tules with apices equal in size. Antennae 215—
230 (av. 222) u long.

Notes.—This description is based on 10 speci-
mens from 1 loeality.

The second-instar females of this species are
most similar to the same instar female of H.
nudus. For a comparison, see “Notes” under the
description of the second-instar female of H.
nudus.

Key to First Instars

1. Dorsal setae elongate, bristle shaped

Dorsal setae short, conical

2 (1). Anal ring with two rows of pores; marginal quinquelocular pores on pos-
terior abdeminal segments noticeably smaller than those on dorsome-

dial areas

arenae Ferris

Anal ring with one row of pores: marginal quinguelocnlar pores of same

size as those on dorsomedial areas

eyperi (Hall)

3 (1). Posterior setae 110-146 (av. 126} ¢ long; quinguelocular pores arranged
in three pairs of longitudinal lines on dorsum of abdomen; ventral quin-
quelocular pores neticenbly smaller than those on dorsomedial area of

abdomen

raui, n, sp.

Posterior setae 73-83 (av. 80) & long; guinquelocular pores arranged in
four pairs of longitudinal lines on dorsum of abdomen; ventral quin-
quelocular peres about same size as those on dorsomedial area of ab-

nutdus (Green)
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FIcuRE 13.—Heteroeocouns rauf, n. sp.:  Second-instar female.
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General Description of First Instars

The following characters are present on all
known first instars of Heterococeus:

Body elongate. Doiswm with cervarii present
at least on anal lobe; anal-lobe cerarii each with
two asseciated ceravian setae, normally one seta
is longer and more robust than the other, one
quinguelocular pore, no auxiliary setae; remain-
ing cerarii becoming progressively smaller and
more indefinite anteriorly, with two associated
setae and one sessile pore. Quinguelocular pores
present, with distribution velatively constant.
Discuidal pores present or absent. Multilocular
disk pores and oval-collar tubular ducts absent.
Normally with eight, rarely seven, setae on each
of abdominal segments VIII-IIIL.

Anal ring with three pairs of setae, ring bent
over pusterior apex of abdomen.

Ventor without multilocular disk pores. Quin-
quelocular pores present, with distribution rel-
ativelv constant. Discoidal pores in longitudinal
lime along submargin. Oral-collar tubular ducts
absent. Body setae noticeably longer than those
oh dorsum.

[egs without pores; hind tibia tarsus ratio
LE—0.Y (av. 11.0); tibial digitules with apices
acute: claw digitules with apices capitate. An-
Ltennae six-segmented.

Notes.—The first instays of Heterococcus dif-
fer from all other instars in possessing the fol-
lowing combination of characters: Seven or
eight setae on dorsum of abdominal segment V,
one pair of longitudinal lines of ventral quin-
quelocular pores on abdomen, hind tibia/tarsus
ratio 0.8 or normally 0.9, hind tibia-tarsus length
80-123 pu, antennae six-segmented, and oral-
collar tubular ducts and multiloeular disk pores
absent. ‘

The frst instars of Heferococeus differ from
those of Brevennii in nossessing ostioles on both
the abdomen and head, claw with or rarely with-
out a denticle, and without swirled trilocular
pores. Brevennie has ostioles on the abdomen
only, claw without a denticle, and swirled tri-
locular pores.

The first instars of Heterococeus differ from
those of Phenacoccns dearwesst in possessing
quinguelocular potres on corsum, swirled triloc-
ulars absent, and three or four pairs of longi-
fudinal lines of pores on dorsum of abdomen.
P. dearnessi has swirled friloculars on dorsum,
quingueloculars absent, and five or six pairs of
longitudinal lines of pores on dorsum of abdo-
mer.

Species Descriplions

Heterococcus arenae Ferris
First Instar
(Fig. 14)

Recugnition Characters.—Same as general
description of first instars except as follows:
Mounted, 0.4-0.8 m~. long, 0.2-0.3 mm wide.

Dorsiwon with three to seven pairs of cerarii
with three to seven on abdomen and rarely with
one near anterior ostioles; anal-lobe cerarii with
longest bristle-shaped seta 15-30 (av. 21) g,
each cerarius with zero to one quinguelocu-
lar pore; remaining cerarii each with bristle-
shaped setae and zero to one quinguelocular
pore. Discoidal pores absent. Large quingueloc-
ular pores arranged in three pairs of longitu-
dinal lines on abdomen, scattered over thorax
and head; small quinqueloculars present along

body margin. Body setae bristle shaped, those
on medial portion of segment VIII 10-15 (av.
13) p long.

Anal ring with setae about 114 times as long
as greatest diameter of ring, with two rows of
pores,

Venter with guingueloculay pores of large size
only, normally distributed as in figure 14, rarely
with only cne pore near anterior spiracle and
on each side of mouth parts. Posterior setae
65-95 (av. 76) u long.

Circulus absent. Legs with hind tibia-tarsus
length 101-118 (av. 109) w; claw with small
denticle. Antennae 138170 (av. 153) u long.

Notes.—This description is based on 16 spec-
imens from 3 localities.

The first instar of this species is most closely
related to that of H. eyperi. H. arenae differs in
possessing two rows of pores around the anal
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First instar.

FiguRe 14.—FHeterococcus arenue Ferris:
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ring, two sizes of quinguelocular poves, and mar-
ginal quinquelocular pores smaller than those
on remainder of dorsum. H. cyperi possesses
one row of pores around the anal ring, one size
of guinguelocular pore, and marginal guinque-
locular pores of same size as those on remainder
of dorsum.

If first instars of H. tritici were available, it
is likely that they would be very similay to those
of H. arenae,

Heterococcus cyperi {Hall)

First Instar {Fully Developed Embryo)

Recognition Characters.—Same as general
description of frst instavs except as follows:
Mounted, 0.4-0.5 mm long, 0.2-0.3 mm wide.

Dorsim with 4-11 pairs of cerarii on abdo-
mien and posterior thorax; anal-lobe cevarii with
longest bristle-shaped seta 11-15 (av. 13) g,
gach cerarius with 1 guinguelocular pore; re-
maining cerarii each with bristle-shayped setae
and -1 yuinyuelocular pore. Discoidal pores ap-
parently absent. Quinguelocular pores cne size,
with four pairs of lengitudinal lines on abdo-
men, scatieved on thorax and head. Body sefae
bristle sraped, those on medial portion of seg-
ment V111 10-18 {av. 11} u long.

Anal ring with setae stightly longer than
greatest diameter of ring, with one row of pores.

Venter with quingueloenlar pores of same size
as those on dorsum, of same distribution pat-
tern as H. arenuc. Posterior setae 57-656 {av.
G1) plong.

Circulus abseni. Legs with hind tibla-tarsus
length about 102 u; claw with small denticle.
Antennae 140-150 (av. 146} u long.

Notes.—This description is based on 33 spec-
imens from 1 locality.

Unfortunately only embryos were available
for this study. Because some of the character-
istics were diflicalt to see, no illustration was
macle. 1t is possible when movre material is col-
lected that minor changes in the preceding de-
scription will be necessary.

The first instar of this species differs from
that of all other species of Heferacoccus in pos-
sessing onlv one row of pores around the anal
ring. [t is most closely related to H. arenae. For
a comparisen, see “Notes” under the descrip-
tion of the first instar of H. arence.

Heterococeus nudus (Green)

Tirst Instar
(Fig. 15)

Recognition Characters—Same as general
description of first instars except as follows:
Mounted, 0.4-0.7 mm long, 0.2-0.83 mm wide.

Dorsum with 7-12 pairs of cerarii on abdo-
men and posterior thorax; anal-lobe cerarii with
longest conical seta 713 {av. 11} u, each cer-
arius with 1 quinguelocular pore; remaining
cerarii each with conical setae and 1 guingue-
locular pore. Discoidal pores present in small
numbers, normally mest abundant on thorax
and head. Larger guinguelocular pores present
along body margin; small quinqueloculars in
three pairs of longitudinal lines on abdomen,
scattered on thorax and head. Body setae coni-
cal, those on medial portion of segment VIII
5-7 (av. 6) u long.

Anal ring with setae about two fimes as long
as greatest diameter of ring, with two rows of
pores.

Venter with gquinquelocular pores of small size
only, normally distributed as shown in figure
18, ravely with only one pore near each an-
terior spivacie. Posterior setae 73-85 {av. 80)
i long.

Circulus present on 11 of 31 speeimens; 1
locality yielded a mixed infestation of speci-
mens with and without this structure. Legs with
hind tibia-tarsus length 106-115 (av. 110}
claw with small denticle. Antennae 145-160
{av. 1562) n long.

Notes.—This deseription is based on 40 spec-
imens from € loealities,

The first instar of this species is most closely
velated to the Grst instar of H. raui. H. nudus
differs in possessing shorfer posterior setae
(about 80 u), four pairs of longitudinal lines
of quinguelocular pores on dorsum of abdomen,
two sizes of quinquelocular poves, and two quin-
quelocular pores associated with each posterior
gpirvacle, H. rani possesses long posterior setae
(about 125 ), three pairs of longitudinal lines
of quinguelocular pores on dorsum of abdomen,
thiree sizes of quinquelocular pores, and one
guinquelocular pore associated with each pos-
terior spiracle.




34

TECHNICAL BULLETIN 1487, 4.5, DEPT. OF AGRICULTURE

Figure 15—Helerococous nudus (GreenY: Pirst instar.
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Heterococcus rauni, n. sp.

First Instar
(Fig. 16)

Recognition Characters.—Same as general
description of first instars execepl as follows:
Mounted, 0.5-4.7 mm long, 0.2-0.3 mm wide.

Dorsunr with six to eight pairvs of cerarii on
abdomen and posterior thorax; anal-lobe cerarii
with longest conical seta 10 to 15 (av. 12) g,
each cerarius with one quinquelocular pore; re-
maining cerarti each with conical setae and one
quinguelecular pore. Disecoidal pores absent.
Guinquelocular pores of two sizes, larger pores
along body mavgin, smaller ones in two pairs
of longitudinal lines on abdomen, scattered on
thorax and head. Body setae coniecal, those on
rmedial portion of segment VIIT 57 (av. 6) u
long.

Amnal ring with setae about 114 times as long
as greatest diameter of ring, with two rows of
pores.

Venter with quinguelocular pores smaller than
those on dorsum, sometimes with only three or
four loculi, normally distributed as shown in
figure 16. Posterior setae 110-146 (av. 126) n
long.

Cireulus absent. Legs with hind tibia-tarsus
length 107-123 (av. 116) g; claw without den-
ticle. Antennae 163183 (av. 174) u long.

Notes.—This description is based on 11 spec-
imens from 1 locality.

The first instar of this species is easily dis-
tinguished from the first instar of all other spe-
cies of Heterococcus in possessing only three
pairs of longitudinal lines on dorsum of abdo-
men. It is most closely related to H. niedus. For
a compatisen, see “Notes” under the deserip-
tion of the first instar of H. nudus.

Key to Adult Males

With conspicrous interocular ridge; with small posterior ostioles; oceelli

about 15 » in diametey; postocular ridge divided near aeellus . .

nudus (Green)

Without interocular ridge; osticles absent; ocelli about 25  in diameter;

postocular ridge undivided

rawi, n. sp.

General Description of Adult Males

The following characters are present on all
known fifth-instar males of Heterococeus:

Body elongate. Deorsum with two pairs of
tail-forming pore clusters, one on abdominal
segmenl [X and one on VIIT. Multilocular derm
pores and diseoidal pores present. Seutum
sclerotized throughout. Prescutum round or tyi-
angulay, prescutal ridge well developed. Hamu-
lshaltera present, each with one apical seta.
Postocular and preocular ridges present.

Penial sheath divided; posterior portion of
sheath sclerotized on both surfaces, sclerotized
anteriorly on venter only. Medial lobes absent.
Basal rod of aedeagus absent.

Venter with multilocular derm pores and
discoidal pores, Metepisterna each with two
precexal ridres, anterior ridge long and well
developed, touching sternal apophysis. Meso-
sternal marginal ridge entive. Prosternum and
prosternal ridge well developed, with heavily
sclerotized area anterior to prosternal ridge.

Mideranial ridge poorly developed. Postocular
and preocular ridges separate. Cranial apophy-
sis heavily sclerotized.

Legs with mesothoracic pair shortest, meta-
thoracic legs longest; leg setae apically acute;
tarsal and claw digitwics apically acute.

Notes,—The fitth-instar males of Heterococ-
cus differ from all other instars in possessing
well-developed wings, an aedeagus, tail-forming
pore clusters, 3 pairs of eyes, 10-segmented an-
tennae, and no tubular ducts,

The fifth-instar males of Helerococens differ
from adult males of Brevemnie in possessing
two pairs of tail-forming pore clusters, preocu-
lar and postocular ridges separate though some-
times bridged by interocular ridge, prosternal
ridge heavily sclerotized, marginal ridge of ba-
sisternum present, inner margin of proepi-
sternum with sclerotized ridge. and basal rod
attachment of aedeagus absent. Drevensria has
one pair of tail-forming pore clusters, preocuiar
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FIGURE 16.~—Heterococous rati, n. sp.:
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and postocular ridges fused forming single ocu-
lar ridge, prosternal ridge absent, marginal
ridge of basisternum absent, inner margin of
proepisternum without sclerotized ridge, and
basal rod attachment of aedeagus present.
The fifth-instar males of Heierococeus and
Phenavoccus dearunessi arve vemarkably similay,
separable only by characters that appear to be
specific rather than genervie. Heterococcus pos-
sesses g weally developed mideranial vidge,

ridge on dorsal side of ocellus bridging preocu-
lay and postocular ridges small or shsent, in-
terocular ridge well developed or absent, and
penial sheath 78-100 u long. P. dearnessi has
well-developed midcranial ridge, ridge on doi-
sal side of ocellus bridging preoeular and post-
ocular ridges well developed, interocular ridge
small or absent, and penial sheath 125-145
long.

Species Deseriptions

Heterococeus nudus (Green)

Adult Male
(Fig. 17)

Recognition Characters.—Same as general
description of adult males except as follows:
Mounted, 1.8-1.1 mm long, 0.2-0.3 mm wide.

Dorsum with tail-forming pore clusters on
segment 1X each with 2 setae 152--205 u long,
I seta 20-25 pu long, 27-55 multilocular derm
pores, and -4 discoidal pores; each eluster on
VI with 2 setae 150-210 u long, 1 seta 12-20
w long, 19-35 multilocular derm pores, and 1-4
discoidal pores. Muitilocular derm pores nor-
mally with four, five, or six loculi, rarely with
three or nine, arranged in two pairs of longi-
tudinal lines (mediolateral, lateral), normally
distributed as shown in figure 17, sometimes
without pore on mediolateral area of abdomi-
nal segment VIII, with two or three poles on
lateral margin of abdominal segment I, and
with one or two pores on lateral margin of pro-
thorax. Disceoidal pores of 2 kinds: Clear cen-
ler pores normally associal.d with multiloeular
derm pores and head pores varying from 10 to
16 at base of each antenna. Body setae slightly
longer than those on ventey, present on all body
segmoents. Abdominal sclerotization wealt or ab-
sent, when present represented by thin sub-
medial areas near anterior segmental lines of
abdominal segments TX, V, 1V, Itl, and some-
times VI and VII. Metapostnotal ridge nor-
mally present. Posterior ostioles present, often
inconsticuous. Prescutum varying from round
to triangular. Mescthoracic wings each with two
or three cirenlar sensoriz, which may or may
not be attached to radial vein, with two setae

near wing base. Mideranial ridge either absent
ot weakly indicated, never fouching postoececipi-
tal ridge. Postocecipital vidge variable, normally
present, often weakly sclerotized, rarely well de-
veloped. Ocnlar and dorsomedial selerites lightly
sclerotized. Dorsal eye 20-28 u in diameter,

Penial sheath 80-100 ux long, width/length
ratie 0.50-0.84; apical portion of sheath nay-
row, with slightly rounded to acute apex. Ven-
tral slit indefinite, difficult to distinguish
anterioriy. Aedeagus 55-75 u long.

Venter with multilocular derm pores with
three, four, iive, or six loculi, distributed as fol-
lows: Rarely with two pores on medial area of
abdominal segment IV, normally absent; nox-
mally with two poves on medial avea of abdomi-
nal segment 111, rarely absent; rarely with two
pores on medial area of abdominal segment II,
normally absent; normally with two pores on
medial area of metathorax, rarely with three;
normally with one pore near each posterior and
anterior spiracle, rarel;y absent; normally with
two pores on medial avea of prothorax, ravely
with three; normally with one pore at base of
each antenna. Discoidal pores of clear center
type only. Bouy setae slender, present on all
body segments. Postocular ridge well developed,
divided near ocellus. Interocular vidge and ridge
present on some Phenacoceini cdorsad of ocel-
lus, weakly indicated o1 absent, Preoral rvidge
weakly developed, unusually elongate for pseu-
dococeid. Mouth small, inconspiewous. Ventral
eye 25-30 p in diameter. Ocellug 13-18 w in di-
ameter. Head setae present in areas anterior
to ventral eyes.

Legs with claws with small denticle. Body
length 1.6-1.9 times longer than antennal length;
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antennae 10-segmented; apical antennal seg-
ment noticeably shorter than third antennal
segment, ratio of apical segment/segment 3
varies from 0.6 to (.8, Antennal setae as fol-
lows: Thin fleshy setae on segments 3 through
10: hairlike setae on all segments; subapiecal
sensory setde and capitate sensory setae absent;
terminal three segments each with at least one
antennal bristle.

Notes,.—This description is based on 22 spec-
imens Trom 8§ localities.

Aduit males are known for only two Hetero-
cneens spectes—H. nudus and H. rawi, H. nudus
differs in possessing postocular ridge that is di-
vided near ocellus, no intersenlar ridge, small
ostiole, multiloenlar derm pores predominantly
with five or six loculi, ocelli about 15 x in diame-
ter, and differently shaped penial sheath., H.
ran has postocular ridge that is undivided, large
interocular rvidge, ostioles absent, multilocular
derm pores predominantly with four loculi,
ocelli about 25 u in diameter, and differently
shaped penial sheath.

Heterococcus raui, n. sp.

Adult Male
(Fig. 18)

Recognition Characters.—Same ag general
description of adult males except as follows: Al-
oty e mounted, 1.1 mm long, 0.8 mm wide.

Nursum with Lail-forming pore clusters; on
segment | X vach with 2 setae approximately 100
# o, 1 or 2 setae about 15 w long, 30-41 mul-
tilocular derm pores, and 3 or 4 discoidal pores;
each cluster on segment VIIT with 2 setae about
160 g long, I or 2 setae about 12 x long, 24-47
multilocular derm pores, and 1 or 2 discoidal
pores. Multiocular derm pores normally with
four loculi, varely with five, arranged in two
pairs of longitudinal lines (mediolateral, lat-
eral} on abdomen, with one pore on each side

of prothorax, absent on head. Discoidal pores
of two kinds: Clear center pores normally asso-
ciated with multilocular derm pores, head pores
varying from one to three at base of each an-
tenna. Body setae slightly longer than those on
venter, present over surface. Abdominal sclerot-
ization present on medial area near anterior
margin of abdominal segments IX, VIII, VII,
VI, IV, and III. Metapostnotal ridge present.
Ostioles absent. Prescutum triangular. Meso-
theracic wings each with one circular sensoria
and three setae near wing base. Mideranial
ridge poorly developed, most conspicuous at an-
terior end of head, never touching postoceipital
ridge. Postoccipital ridge weakly sclerotized.
Ocular sclerites lightly sclerctized. Dorsome-
dial sclerite sclervotized oniy mnear mideranial
and postoccipital ridges. Dorsal eye 23-25 M in
diameter.

Penial sheath 78 u long, width/length ratio
about (.68; apical portion of sheath narrow,
with acute apex. Ventral slit not seen, Aedea-
gus 70 p long.

Venter with muitiloculay derm pores with
four loculi, distributed as follows: One present
on segment 111, one near each anterior spiracle,
and one hetween each posterior and each an-
terior pair of legs. Discoidal pores of clear cen-
ter type, normally associated with multilocular
derm pores. Body setae slender, present over
surface. Postocular ridge well developed, not di-
vided near ocellus. Interceular ridge well de-
veloped. Preoval ridge elongate. Mouth not
found. Ventral eye 23-28 1 in diameter. Ocellus
about 25 p in diameter. Head setae present
anterior to ventral eyes.

Legs with claws with denticle represented
only by small swollen area. Antennae broken.

Notes.—This description is based on a single
specimen,

Adult males 2re known only for H. nudus and
H. rani. For a compatison of these species, see
“Notes” under H. nudus.

Fourth-Instar Males (Pupae)

Because the fourth-instar male is known for
only one species of Heterococcus, it is impossi-
hle to present a general description of this
instar.

Notes.—The fourth-instar males of Heter-

ococcus differ Trom all other instars in pos-
sessing lateral sclerotized plates on posterior
abdominal segments, 10-segmented antennae,
wing buds, and no tubular ducts.

The fourth-instar males of Heterococcus and
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Brerennia are apparently similar. The pupae of
Heterococeus have two pairs of lateral plates,
whereas those of Brevennia have only one. More
differences may exist, but because no good ma-
terial of Brevennia pupae has been available,
these differences must await the discovery of
more specimens.

The fourth-instar males of Heterococcus dif-
fer from the pupae of Phenacoceus dearnessi in
possessing two pairs of lateral sclerotized plates
on abdomen and ostioles ave present. P. dear-
nessi possesses four lateral sclerotized plates
and ostioles are absent.

Species Description

Heterococeus nudus (Green)
Fourth-Instar Male (Pupa)
(Fig. 19)

Recognition Characters.—Mounted, 1 mm
teng, 0.3 mm wide.

Dorsum with one pair of elongate, lateral
setae on each margin of abdominal segments
IX and VIL, these setae all about equal in size,
approximately 33 wu long, without associated
pores. Multilocular disk pores variable in size,
not divided into loculi, present on submedial
and sublaleral areas of each of abdominal seg-
ments V[11-11, also on metathorax, prothorax,
and anterior margin of head, absent on abdo-
minal segments X and IX and mesothorax.
Diseoidal pores associated with multilocular
disk pores. Oral-cellar tubular ducts absent.
Buedy setae noticeably robust and elongate on
posterior abdominal segments, becoming pro-
gressively thinner and shorter anteriorly.
Hamulohaltera present, wing shaped. Front
wing buds about 340 wu long, partially sclerot-
ized, Sclerotization present on lateral areas of
abdominal segments 1X and VIII, also in small
patches on medial and sublateral areas of ab-
dominal segments 1X, VIII, and VII. Posterior
ostioles present. Postocular ridge represented
by broad sclerotized band, ocular sclerites not
sclerntized, dorsal eve not evident.

Penial sheath undivided, selerotized dorsally
and ventrally; anal opening dorsal. Genital slit
represented by small invagination. Width/
length ratio of capsule about 0.8.

Venter with each lateral margin of abdominal
segments IX rad VI11 with heavily sclerotized,
posteriorly projecting plates; each plate nor-
mally with simple apex and one seta on anterior
matrgin, plate on abdominal segment IX at least
twice as long as plate on segment VIII. Muiti-
loculars of same variable types as on dorsum,
present on sublateral and lateral areas of ab-
dominal segments VIII-IV or III, also present
nea- each leg, spiracle, and antenna, sometimes
present on lateral margin near antevior spir-
acle. Discoidal pores associated with multiloe-
alars. Oral-collar tubular ducts absent. Body
setae noticeably shorter than those on dorsum
except on head wheve slightly longer. Postocular
ridge present. Ventral eyes not evident. Sclerot-
ization between eyes absent, Mesothoracic
apophysis (furca) readily apparent. Mouth and
ventral cavity wealdy indicated.

Legs well developed, setae obvious. Antennae
weakly divided into 10 segments.

Notes.—This description is based on three
specimens from two localities.

The lateral plates on the margin of the
abdomen of this pseudococeid make it a typical
member of the “Phenacoceus group.” For addi-
tional information on the pupae of the group,
see Miller and Appleby (71971).

The pupae of H. nudus and Phenccoccus
dearnesst ave remarkably similar. P. dewrnessi
differs in possessing four pairs of lateral plates
on the abdomen and large, heavily sclerotized
postoenlar ridges. H. nudus has two pairs of
lateral plates and small, weakly sclerotized
postocular ridges.

Third-Instar Males (Prepupae)

Because the third-instar male is known for
only one species of Heterococcus, it is impossi-

ble to present a general description of this
instar.
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FiGURE 18.—Heterscocous nudus {Green):

Fourth-instar male {pupa).
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Netes,.—The third-instar males of Heterc-
coceus differ from all other instars in possessing
wing buds, abortive anal ring, nine-segmented
antennae, no lateral sclevotized plates, and no
tubular ducts.

The third-instar males of Brevennic have not
been available for this study.

The third-instar males of Heterocoecus differ
from the prepupae of Phenacoceus dearnessi in
possessing lateral margins of abdominal seg-

ment IX preduced into lobes, “cevarian” cluster
of setae on lateral margins of segments IX and
VIII, maltilocular disk pores normally with 11
tocnli, and no oral-collar tubvlar ducts. P. dear-
nessi has lateral margins of abdominal seg-
ments IX-VII or VI produced into lobes and
with “cerarian” clusters, multilocular disk pores
with five to nine loculi, and oral-collar tubular
ducts on both body surfaces.

Species Description

Heterococeus raui, n. sp.

Third-Instar Male (Prepupa)

Recognition Characters.—Mounted, 0.9-1.1
mm long, about ¢.4 mm wide.

Dorswm with lateral margins of abdominal
segment [X produced into posterior lobe. Mar-
ginal areas of abdominal segments I¥ and VIIT
each with one pair of elongate setae about 33 n
tong giving appearance of cerarvii. dMultilocular
disk pores with 8-13 loculi, normally with 11,
present on abdominal segment VIII-head, he-
coming less numercous anteriovly. Discoidal
pores rare o1 absent, not associated with multi-
locular disk pores. Oral-collay tubular duets ab-
sent. Body setae noticeably robust on posterior
abdominal segments, becoming progressively
thinner anteriorly, Hamulohaltera indicated

only by small wrinkled area. Front wing buds
about 113 u long, lightly sclerotized. Scleroti-
zation restricted to lateral areas of posterior
ahdominal segments. Posterior ostioles present.
Abdominal segment X with cemplete sclerot-
ized ring, without associated pores or setae.
Anal ring dorsal, touching abdominal apex.
Venter with multilocular disk pores of same
Kinds as on dorsum, present over surface except
on segments X and IX, most abundant on lateral
areas of abdominal segments VIIT and VIT, Dis-
coidal pores apparently absent. Oral-collar
tubular ducts absent. Body setae mnoticeably
shorter than those on dorsum. Entire surface
unsclerotized.
Legs small and poorly developed. Antennae
weakly divided into nine segments.
Notes.—This description is based on two very
poor specimens from one locality,

Key to Second-Instar Males

Ventromedial quinquelocular pores noticeably smaller than those on dor-
sum; posterior setae 115-138 (av. 127) p long rond, n. sp.
Ventromedial quinguelocular pores about same size as those on dorsum;
posterior setae 68—115 {av. 97) p long . . ]
2 {1). Dorsal body setze elongate, bristle shaped; with few posteromarginal
quinqueloculars noticeably smaller than remaining quinquelocular pores;
longest cerarian seta 20,25 (av. 20) m arende Ferrvis
Lorsal body setae short, conical; posteromarginal quinqueloculars either
equal te or larger than remaining quinqueloculur poves; longest cer-
arian sefa 11-18( av. 12) I nudus (Green)

General Description of Second-Instar Males

instar female apply to the second-instar male
excent as follows:
Dorsum with anal-lobe cerarii each with two

The following characters are present on all
known second-instar males of Heteroceceus:
The general characteristics of the second-
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to four sessile pores; remaining cerarii with or
without associated quinquelocular pores. Oral-
eollar tubular ducts present.

Venter with oral-collar fubular duets.

Circulus normally absent, rarely present.
Legs with claw denticle.

Notes.—The second-instar males of Hetero-
coecus differ from all other instars in possess-
ing the following combination of characters:
1214, normally 13, setae on dorsum of abdomi-
nal segment V, veniral quinquelocular pores

U.§5. DEPT. OF AGRICULTURE

scattered over surface, hind tibia‘tarsus ratio
1-1.2, hind tibia-tarsus length 114-151 g, an-
tennae 6-segmented, oral-collar tubular ducts
present, and no multilocular disk pores.

The second-instar males of Heterococcus dif-
fer from those of Phenacoccus dearnesst in pos-
sessing quinguelocular pores on dorsum, no
swirled triloculars, and six-segmented anien-
nae. P. dearnessi has swirled trilocular pores on
dorsum, no quinquelocular pores, and seven-
segmented antennae.

Species Descriptions

Heterocoecus arenae Ferris
Second-Instar Male
(Fig. 20)

Recognition Characters.—Same as general
description of second-instar males except as fol-
lows: Mounted, 0.8-1.4 mm long, 0.3-0.6 mm
wide.

Dorsum with three to seven pairs of cerarii,
all on abdomen; anal-lobe cerarii with bristle-
shaped setae 20--25 {av. 22) px long and no ba-

_sal sclerotization; remaining cerarii each with
bristle-shaped setae and zero to three guingue-
lucular pores. Discoidal pores few, forming lon-
gitudinal line on submargin. Oral-cotiar fubular
ducts often with associated rim, present over
surface, most abundant along body margin,
sometimes absent on medial arez of abdomen.
Quinyuelocular pores of two sizes, larger size
pores scattered over surface, smaller size re-
siricted to marginal areas, present around en-
tire margin or restricted to posterior abdominal
segmenis. Body setae bristle shaped, those on
medial portion of segment VIIT 11-16 (av, 13)
a long.

Anal ring either bent over apex of abdomen
or dorsal, touching abdominal apex; setae about
11,4 to two times as long as greatest diameter of
ring, with fwo, rarely three, rows of pores.

Venter with quinguelocular pores normally of
ane size, same as large size on dovsum, rarely
with few smaller pores along body margin. Oral-
collar tubular ducts often smaller than those on
dorsum, scattered along body margin, normally
with one present near each leg, absent medially
on abdomen. Posterior setae 68110 (av. 93) u
long.

Circulus present on cne of six specimens.
Legs with hingd tibia/tarsus ratio 1-1.1 (av.
1.1); tibia-tarsus length 114-144 (av. 130} pu;
elaw digitules with apices unequal in size. An-
tennae 170-195 (av. 188) u long.

Notes.—This description is based on six spee-
imens from four localities,

The second-instar male of this species differs
from other known second-instar males in pos-
sessing bristle-shaped dorsal setae and a few
small marginal quinquelocular pores. The sec-
ond-instar males of H. iritici would probably
be similar to those of H. arenace if available.

Heterococcus nudus (Green)
Second-Instar Male
(Fig. 21)

Recognition Characters.—Same as general
deseription of second-instar males except as fol-
lows: Mounted, 0.6-0.9 mm long, 0.3-0.4 mm
wide.

Dorsum with T-12 pairs of cerarii, with 6-11
on abdomen and posterior thorax, 0-2 located
near anterior spiracle, and 0—1 iocated near eye;
each ocular pair, when present, with 3 setae;
anal-lobe cerarii with conical setae 11-18 {(av.
15) wx long and sometimes with small amount
of basal sclerotization; remaining cerarii each
with conical setae and 1-4 quinguelocular pores.
Discoidal pores scattered over surface. Oral-
collar fubular ducts present over surface, nor-
mally most abundant laterally and medially.
Quinguelocular pores basically of one size, lat-
eral pores sometimes slightly larger. Body setae
conical, those on medial portion of segment VIII
7-11 {av. 9) p long.
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FieUre 20.—Heterscoccuw arenae Ferris:  Second-instar male.
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Fioure 21.—Heterococous nuduy (Green) :  Second-instar male,
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Anal ring either bent over posterior apex of
abdumen or devsal, touching abdominal apex;
setae aboul two times as long as greatest diam-
eter of ring, with two rows of pores.

Venter with quinguelocular pores smalier
than thuse on dorsum, present over surface.
ral-collar tubular ducts of same size as on dor-
sum, present on abdomen medially and later-
allv. seattered over thorax and head. Posterior
setae 93-115 (av. 103) p long.

Cireulus absent. Legs with hind tibia/tarsus
ratio 1=1.1 fav. 1.1}: tibia-tarsus length 124-—
D tav 181} we elaw digitules with apices un-
equal 1 size. Antennae 168-185 (av. 177) p
long.

Notes.-- This deseription is based on 21 spec-
rmens from 9 localities.

The second-instar males of this species are
must similar (o the same instar male of . raud.
I't 1= easily separated in possessing dorsomedial
qurugueloculir pores that are about the same
<tze ax those on the venter and posterior setae
W3- U1D rav. 103) p long, . rend has dorsome-
dhal cquinguelocilar pores that are conspicuously
larger than those on the venter and posterior
selae 115138 tav, 127} w long.

Heterococeus raui, n. sp.

Second-Instar Male
(Fig. 22)

Recognition Characters.—Same as general
description of second-instar males except as fol-
fows: Mounted, 0.7-1.1 mm long, 0.3-0.5 mm
wide,

Dorsum with five to seven pairs of cerarii,
normally restricted to abdomen, ravely with one
on head; anal-lobe cerarii with conical setae
about 10 w long, without basal sclerotization;
remaining cerarii each with conical setae and
zero to two guinguelocular pores. Discoidal
pores few, normally restricted to longitudinal
line on submargin, Oralcollay tubular ducts
bresent over surface. Quinguelocular pores of
one size, although marginal pores sometimes
appearing slightly larger than those on medial
area. Body setae conical, those on medial portion
of segment VI{IT 7-8 (av. 7) w long. Segment
Voavith 12 or 13 (av. 13) setae.

Anal ring bent over abdominal apex; setae
about 115 to two times as long as greatest di-
ameter of ving, with two rows of pores.

Venter with quinquelocular poves of two sizes,
larger size present along mavgin, same as on
dorsuni, smaller size present on medial and me-
diolateral areas. QOval-collar tubular ducts of
same size as on dorsum, scattered over surface,
most abundant along body margin. Posterior
setae 115-138 (av. 127) u long.

Cireulus absent. Legs with hind tibia/tarsus
ratio 1.1-1.2 {av. 1.1}); hind tibia-tarsus length
186-151 (av. 145) p: claw digitules with apices
equal in size. Antennae 173-213 (av. 197) n
long.

Notes.—This description is based on six spec-
imens from one locality.

The second-instar males of this species are
most similal to the same instar male of A, nu-
dis. For a comparison, see “Notes” under the
second-instar male of H. nudus.

Genus BREVENNIA Goux

Because of the econfusion surrvounding Bie-
crepir and Heleroeocens, 2 generie diagnosis
and a deseription of a eharactervistic species of
Brecenwm are included so that they may be com-
pared with Lhe generic diagnosis and the spe-
cies desceriptions of Helerococeus.

Frevenpio Goux 1040: 58 (as a sub. gen. of Rimersia).
Type-species: Ripersia (Brevennia} tetrapore Goux
VD, Orig, design. and monotypy.

Diagnosis.—Fourth-instar female (adulf) —
Dorsal and ventral guinguelocular pores more

numetrous than other pores; swirled trilocular
pores present in small humbers at {easc in anal-
Tobe cevaril or near spiracles (apparently ab-
sent on one species) ; claw without denticle
(present on one species); ostioles on abdomen
only (also on thorax on one species); antennae
six- or seven-segmented (eight- ov nine-seg-
mented ou one species) ; elongate body; at least
one pair of cerarii; oral-collar tubular ducts at
least two times longer than wide; eirculus ab-
sent; tarsal digitules with acute apices; multi-
locular disk pores larger than quingueloculays.
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Second-instar male.

Figure 22.—H eterpcocens rani, n. sp.:
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Third-instar female, second-instar female,
first instar, und second-instar male—Quinque-
locular pores on both body surfaces ; swirled tri-
locular pores present in small numbers; claw
without denticle; anterior ostioles absent; with-
out multilocular disk pores.

Fifth-instar male (aduit) —One pair of tail-
forming pore clusters; preocular and postocu-
lar ridges fused; prosternal ridge absent;
marginal ridge of basisternum absent; basal rod
attachment of asdeagus present.

Fourth-instar male {pupan) —With one lat-
eral selerotized plate.

Third-instar male {prepupe) ~—Unknown.,

Notes.—1 nfortunutely material of the type-
species has been unavailable for this study. It
has therefore been necessary to depend entirely
utt Goux's original description of B, tefrapors.

Although Goux's description agrees relativaly
well with the preceding diagnosis, there are fwo
charvacters that differ and are worth considera-
tion. {foux mentioned nonloeular pores, which 1
assume must be the same as discoidal pores, and
stated that on the holotype they are more nu-
merous and more uniformly dispersed than the
aquinguelocutar pores. To my knowledge, this
does not veeur on any other species of Breven-
uir. However, at the end of his discussion, un-
der “Variations,” he stated that some specimens
possess many niere guingueloculars than men-
tioned in his original deseription, Therefore it
is poxsible that the holotype iz aberrvant and
that the rest of the series is more like a typical
species of Brecennia, Goux was also very pos-
itive that trilocular pores are absent. If this
is so, it would also be the only instance of a
Drevennia species lacking this type of pore. Be-
cause trilocular pores have often been over-
looked on other species of Brevemnia, it is
entirelv possible that Goux missed them when
describing F. trirapora.

If Goux's description of the type-species of
Erervenuia s corvect, it will be necessary to de-
scribe a new genus for the remaining species
included here in this genus and leave Brevennio
monotypic. However, because B. {efrapora is
very similar to the other species, it seems best
tr leave the genus as it is until material of B.
telrapore can be examined.

The following species are here considered as
members of the genus Brevenniq:

(1) asphodeli (Bodenheimer) (new combi-
nation)

{2) femorulis Borchsenius

(3) Alictus (Delotto) (new combination)

(4} krishiali Tereznikova

(B) nigeriensis {Williams) (new combina-
tion)

(6) pulverarius (Newstead) (new combina-
tion)

(7) reki {Lindinger)

(8) tetrapore {Goux)

Brevennia rehi (Lindinger)

Ripersit sacchuri Green, Maxwell-LeFroy 1308: 128
{misidentification).

Ripersia sacchar! niger Fletcher 1916: 62 (nomen
nudum),

Ripersie sccchari oryzae Fletcher 1917: 177 {junior
primary homonym of Ripersia oryzae Kuwana
1908).

Ripersiv oryzac Green 1931: 557.

Ripersia reli Lindinger 1943a: 152.

Tyeches reni {Lindinger}, Lindinger 1943: 264

Heterecoccus vehi (Lindinger), Williams 19706: 141,

Helerococcus tuttled Miller and McKenzie 1970: 447.

EBrgvennia rehi (Lindinger), Miller 1873: 372.

Aduit Female
(Fig. 23)

Recognitien Characlers.—Mounted, 1.2-2.7
mm long, 0.5-1.3 mm wide.

Dorswm with one to four pairs of cerarii,
normally two or three, all restricted to poste-
rior abdominal segments; anal-lobe cerarii with
somewhat 1obust, bristle-shaped sefae 13-25
(av. 19) u long, with auxiliary setae absent, two
or three associated multilocular pores, and zero
to three quinguelocular pores, without basal
sclerotization; remaining cerarii each repre-
sented by one or two bristle-shaped setae no-
ticeably more robust than other body setae and
with two lo five associated multilocular pores.
Discoidal pores abundant over surface. Quin-
guelocular pores of one size scattered over sur-
face. Multilocular disk pores present in medial
areas on posterior margin of abdominal seg-
ments VITI-VII or VI, absent on anterior mar-
gins; present on lateral areas of abdominal
segments IN-VIILI, VI, or V and on head, pres-
ent or absent on thoracic margin, when present,
reduced fo small numbers. Swirled trilocular
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FIGURE 23.—PBrevennia rehi (Lindinger}: Adult female.
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pores present from abdominal segments VIJ,
VI, or V to anterior thorax or head, normaliy
with one to three such pores present on anterior
lip of each posterior spiracle. Oral-collar tubular
ducts sometimes absent, when present, normaily
much smaller than those on venter, normally
with one or two ducts on medial areas of ab-
dominal segment VIII or VII and with a few
ducts on lateral areas of segments VIII-VII,
VI or V. Dorsal setae bristle shaped, more ro-
bust than dorsal setae of H. arenae, those on
medial portion of segment VII¥ 10-15 (av. 12)
# long: segment V with 25-29 (av. 27) setae.

Anal ring dorsal, incomplete anteriorly, with
setae slightly longer than greatest diameter of
ring, setal apices often slightly expanded, nor-
mally with two or 214 rows of pores, outer row
well developed.

Venter with multilocular disk pores present
medially on posterior margins of abdominal seg-
ments [X-VII, VI, or V, normally absent on
anterior margins; present near body margin on
abdominal segment IX to anterior thorax, nor-
mally with one to three pores on head. Quin-
yuelocular pores of one size, numerous over
surface. Swirled trilocular pores in small num-
bers near spiracles. Discoidal pores relatively
numerous, scatlered over surface. Oral-coliar
tubimilar ducts of two sizes. Smaller size same
as on dorsum, present in small numbers on lat-
eral areas of abdominal segments VIII-VII, VI,
V, or IV larger size present on medial areas of
segments IX-V. Posterior seta 108-155 (av.
134} u long.

Cireulus present on 1 of 89 specimens. Legs
rebust, femur on hind leg noticeably larger than
femora on remaining legs; hind coxae without
pores: hind femora dorsally with 26-35 (av.
nh) translucent pores, ventrally with 0-4 (av,
3): hind tibiae dorsally with 15-20 (av. 18)
pores, absent ventrally; hind tibia/tarsus ratio
1.4-1.8 {av. 1.b}; hind tibia-tarsus length 145-
168 {av. 154} u: apices of claw digitules nor-
mally unequal; claws without denticle. OFf 71
antennae examined, 63 were §-segmented and
8 were 7-segmented; on 6-segmented antennae
third segment was often partially divided; 7
specimens were examined that possessed both
6- and 7-segmented antennae; antennae 183—
208 (av. 196) wx long.

Notes.—This description is based on 89 speci-
mens from 5 localities.

In the United States this species was pre-
viously identified as Heterococeus tutilei Miller
and McKenzie; however, it is now apparent that
tuttlei is a junior synonym of B. vehi, a species
recently redescribed and illustrated by Williams
{1970).

B. vehi is known from Bangladesh, Burma,
India, Java, Nepal, and Pakistan (Williams
1870}, where it is sometimes a minor pest of
rice (Maxwell-LeFroy 1908).

In the United States it is restricted to a small
area in Florida and to the desert area of south-
eastern California and southwestern Arizona;
in Galifornia and Arizona it is a pest of Cyno-
don dactylon grown for seed. The presence of
B. rehi should cause concern to economic ento-
mologists, because it is potentially a pest of rice
and other grass crops.

Specimens Examined.—ARIZONA. Yuma
Co.: Yuma, X-23-67, X1-14-68, X-7-71, on Cy-
nodon dactylon {Gramineae) (UCD, USNM).

CALIFORNIA. Imperial Co.: Bard, XI-9-
67, X11-1-67, on C. dactylon {CDA, UCD,
USNM}); Calexico, XII-22-70, on Sorghum
rulgare (Gramineae) (USNM); El Centro,
VTI-29-68, on Sorghum sp. (CDA); Westmore-
land, IX-16-70, on Dactyloctenium aegyptium
{Gramineae)}.

FLORIDA. Broward Co.: Pompano Beach,
IV-18-73, on Cynodon dactylon (FSCA,
USNM),

PAKISTAN. Peshawar, X-16-81, on Cy-
perus rofundus {Gram.ineae) (BM).

First Instar
(Fig. 24)

Recognition Characters.—Mounted, 0.3-0.5
mm long, 0.1-0.2 mm wide.

Dorsum with 4-11 pairs of cerarii, present
on abdomen and posterior thorax; anal-lobe
ceraril with longest conical seta 7-9 (av. 8) 13
tong, each cerarius with either 1 quinquelocular
pore (present on 6 specimens) or 1 swirled tri-
locutar pore {present on 5 specimens); re-
maining cevarii each with conical setae and 1
quinquelocular or 1 trilocular pore. Discoidal
pores absent. Larger quinguelocular pores nor-
mally present near lateral margin of each of
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FIGURE 84 ——Frevennia rehi {Lindinger): First instar.
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abdominal segments VIII-1I1, with one pore on
margin near each anterior spiracle, and ravely
with one pore on margin neayr posterior portion
of eve; small quinqueloculars present in three
patrs of longitudinal lines on abdomen, scat-
tered on thorax and head. Ttilocular pores of
2 types, 1 type is merely a distorted quinqueloc-
ular, the other is typical of most pseudococcids,
with swirled locular structure; swirled trilocu-
lar pores variable in number, 2-18 (av. 6), nor-
mally present in 1-7 cerarii, and on therax and
head. Body setae conical, those on medial por-
tion of segment VILI 7-9 (av. 7) u long.

Anal ring with setae slightly longer than
greatest diameter of ring, with two rows of
pores,

Venter with quinquelocular pores of small size
only, normally distributed as shown in figure
24, Trilocular pores absent. Posterior setae 78—
118 {av. %) u long.

Circulus absent. Legs with hind tibia-tarsus
length 8u-100 (av. 93) i; without claw denti-
cle. Antennae 115-128 (av. 122} w long. Ante-
rinr ostioles absent.

Notes.—This description is based on 13 spac-
imens from 1 locality.

Ihisvegarding generie characters, the first in-
star of this species shows a surerficial resem-
blance to H. nndus. B. refii diffets in possessing
posterior setze 78-118 (av. 94) u long, hind
tihia tarsus 115-128 (av. 122) u long, and dor-
sum without discoidal pores, H. nudus possesses
posterior setae 73-85 (av. 80) p long, hind
tibia tarsus 106-115 (av. 110) x long, and dor-
sum with small number of discoidal pores.

Adult Mzle
(Fig. 25)

Recognition Characters.—Mounted, 0.7-0.9
mm long, about 0.2 mm wide.

Dorsum with 1 pair of tail-forming pore clus-
ters; each cluster with 2 setae 145-175 u long,
I or 2 setae about 20 u long, and 238-30 multi-
locular derm pores. Multiloeular derm pores
normally of auadrilocular type, ravely with one
or two quingueloculars and triloculars; multi-
locular derm pores arranged in one pair of sub-
medial longitudinal lines, abdominal segments
VIII-II and metathoracic and prothoracic seg-

ments each with two submedial multilocular
derm pores; these pores rarely present on lat-
eral marging of abdominal segments VII, VI,
or IV. Discoidal pores of 3 kinds: Clear center
pores often associated with multilocular derm
pores, also present near lateral margin of ab-
domen; darvk center pores more numerous than
clear center pores, present in transverse rows
on submedial and lateral areas of abdominal
segments VIII-1I, also present in small num-
bers on thorax, absent on head; head pores pres-
ent near antennae, varying in number from 8
to 14. Body setae noticeably more elongate than
those on venter, present on each body segment,
Abdominal sclerotization normally absent, one
specimen with wealdy indicated sclerotized avea
on medial areas of abdominal segments VIII-
VI. Metapostnotal ridge absent. Posterior osti-
oles present. Scutum sclerotized throughout,
Prescutum round, with prescutal ridge strongly
developed. Hamulohaltera each with one apical
seta. Dlesothoracic wings each with one large
civeulay senso.ium, not attached to radial vein
and two, rarely one, setae near wing base. Post-
ecular and preocular ridges absent. Mideranial
ridge weakly developed, restricted to interan-
tennal area. Postoccipital ridge indicated only
by darkly sclerotized area. Ocular and dorsome-
dial sclerites lightly sclevotized. Dorsal eye 20—
25 p in diameter.

Penial sheath about 70 u long, width/length
ratio varies from 0.8 to 0.9; apical portion of
sheath narrow, with rounded apex; penial
sheath undivided; posterior portion of sheath
sclerotized on both suvfaces; sclerotized ante-
riorly on venter only. Medial lobes absent. Ven-
tral slit indefinite, Aedeagus about 50 u long,
attached to ventral surface by basal rod.

Venter with multilocular derm pores of quad-
rilocular type only, present hetween anterior
pair of legs, absent elsewhere. Discoidal pores
of same 3 kinds as on dorsum: Clear center dis-
coidals rare, normally present only with multi-
loculars, sometimes present on lateral margins
of abdomen; dark center pores present on lat-
eral areas of abdomen, with 1 or 2 pores on
lateral areas of thorax; head pores present near
antennae, varying in number from 9 to 16. Body
setae slender, present on all body segments.
Metepisterna each with two conspicuous pre-
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coxal ridges, anterior ridge longest often touch-
ing sternal apophysis. Proepisternum strongly
sclerotized on dorsal margin, rarely with weakly
sclerotized ridge on ventral margin also. Meso-
sternal marginai ridge absent anteriorly. Pro-
sternum and prosternal vidge weakly sclerctized.
Mideranial ridge indefinite, restricted to inter-
antennal area. Postocular and preocular ridges
apparenty fused, well developed. QOcelli on ven-
tral side of this ridge and on ridge itself. Pre-
ocular ridge apparently developed only from
aitennal articulation to ocellus. Preoral ridge
weakly developed, unusually elongate. Cranial
apophysis heavily sclerotized and conspicuous.
Mouth small. Ventral eye about same size as
dorsal eve. Ocellus 10-18 u in diameter. Head
selae restricted to areas anterior to ventral
eves,

Prothoracic and mesothoracic legs approxi-
mately equal, metathoracic legs longest; leg se-
tae apleally acute except with one or two fleshy
setae o outer margin of tibiae and tarsi; tarsal
digitules slightly capitate; claw digitules api-
cally acute: claw with or without small denticle.
Body length 2.3-2.4 times longer than antennal
length: antennae l{-segmented; apical anten-
nal segment about equal to third antennal seg-
ment, ratio of apical segment, segment 3 varies
from 1 to 1.2; antennal setae as follows: Fleshy
setae present on segments 4 through 18; hair-
like setae present on all segments; subapi-
cal sensory setae and capitate sensory setae
absent; terminal 3 segments each with at least
1 antennal bristle.

Notes.—This description is based on eight
specimens {rom three localities.

It s of interest that aduit males of this spe-
cies seem to be much more closely related to
spevies of the "“Saccharicoceus group” of Afifi
{7068} than to those of the Phenacoccini
{ ="Ceroputo group” of Aff1).

Fourth-Instar Male (Pupa)

Recognition Characters.—Mounted, about 0.6
mm long, 0.2 mm wide,

Dorswm with one pair of elongate lateral

setae on each margin of abdominal segment IX,
these setae all about equal in size, approxi-
mately 23 p long, without associated pores. Mul-
tilocular disk pores variable in size, not divided
into loculi, present in longitudinal row on sub-
medial and sublateral areas of abdominal seg-
ments VIII-II, also present on metathorax and
prothorax, absent on abdominal segments X
and IX and on mesothorax and head. Discoidal
poves associated with multilocular disk pores.
Oral-collar tubular ducts absent. Body setae
noticeably robust and elongate on posterior
abdominal segments, becoming progressively
thinner and shorter anteriorly. Hamulohaltera
present, wing shaped. Front wing buds about
300 p long, partially sclerotized. Sclerotization
present on lateral areas of abdominal segment
IX. Ostioles not seen. Postocular ridge repre-
sented by sclerotized ridge, ocular sclerites un-
sclerotized, dorsal eve weakly indicated.

Penial sheath undivided, sclerotized dorsally
and ventrally; anal opening dovsal. Genital slit
represented by small invagination. Width/
length vatio of capsule about 0.9.

Venter with each lateral margin of abdeminal
segment X with heavily sclerotized, posteriorly
projecting plate; each plate normally with a
trifurcate apex and one long seta. dMultiloenlars
of same type as on dorsum, present from ab-
dominal segments VII-III, also present near
posterior and anterior pairs of legs, and near
each spiracle, absent on head. Discoidal pores
associated with multilocular pores. Oral-collar
tubular ducts absent. Body »etae noticeably
shorter than those on ‘orsum. Postocular ridge
indicated near hody margin, Ventral eyes evi-
dent. Sclerotization between antennae present.
Mesothoracie apophysis (furca) readily appar-
ent. Mouth and ventral cavity present.

Legs well developed, setae obvious. Antennge
10-segmented.

Notes.—This description is based on two very
poor specimens from one lecality.

This is the fivst pseudococcid pupa cutside of
the Phenacoccini or Puto thal possesses plates
on the margin of the poslerior sbdominal
segments.
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DISCUSSION

The numerous similarities of the adult fe-
mates of Hetrrococeus and Brevennia combined
with the numerous dissimilarities of the adult
males draw attention to a rather interesting
point. it appears that $wo very different stocks
of pseudococeids have invaded the grass sheath
habitat. The instars of both ancestral stocks
that have been restricted to this habitat appear
te have converged morphologically. The non-
restricted instar—the adult males—has appar-
ently been little affected by adaptation to the
wrass sheath habitat and shows only small dif-
lerences from the ancestral stocks. Thus in this
instunce | believe that the adult males better
demonstrate relationships with other genera
than the adult females.

The morphology of the adult male has led
me to reexamine the morphology of the adult
femuale and has aided in solving g problem I
was previously unable to solve with the aduif
female alone. The adulf male has demonstrated
the likelv atlinities of Brevennie and Hetero-

coceris with other pseudococcid groups and has
aided in demonstrating an inferesting case of
convergence. 1 is therefore becoming inereas-
ingly evident that all available male and female
instars will be needed to formulafe a usable
classification of the Coceoidea.

Unfortunately not enough suitable material
was available for a detailed study of the ex-
ternal morphology of Heterococcus species us-
ing the scanning eleciron microscope. However,
it hias been possible to view a limited amount of
material of . nudus and H. raui.

Based on this material, it appeavs that this
microscope may be useful for worle on the
systematics and morphology of scale insects.
Heterocoecus specimens examined seem to have
struetural differences in the multilocular and
quinguelocular pores. These taxonomic charac-
ters may be useful in separating species ({fig.
28}. In addition, morphological defails not pre-
viously seen with the light microscope have
also been discovered, such as locule orifices in
the maultilocular and quingueloeular pores.

SUMMARY

The genus Heterococcus and its six species
ave redescribed and illustrated; one new spe-
cies 1s alse ineluded. Defailed treatments arve

presenled for each available instar, and keys

separating the species and instars are given.
Genevic transfers from Heéerococcus to Bre-
rennie are listed for eight species. A diagnosis
of Brepvennig and detailed descriptions and il-
lustrations of B. »ehi (= tultlei) are given.

-

p-3739

Fraume 26.—-Photogruphs of Heleroeoccus species taken with scanning clectron microscope: Top: Left, landscape
view of venter just anterior of vulva, H. nudus; cenfer, same as preceding except ruauwi; right, cerarian sets,

nuedies,
same as preceding except raui.
except raut,; right, orat-collar tubular duct, nudus.

Middle: Lcft, large quingueloeular pore, H.

nudus; center, small quinguelocular pore, nudus; right,
Bottom: Lefé, multiloenlar disk pore, H. nudus; center, same as preceding
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INDEX TO SPECIES

Valid names are in roman and synonyms in italic.

abludens, Heterocoecus 3, 4, 13 ! nudus, Heterococeus 1, 3, 6, 11, 19, 22, 24, 26, 29, 33,
Annulocovcus 2 35, 87, 39, 41, 43, 44, 47, 53, 56
arenav, Heteroceccus 2, 8, 6, 11, 16, 19, 24, 26, 29, 81, nudus, Phencescous 11
28, 44, 44, 51 nudus, Phenacoceus (Heterocoseus) 11
asphudell, Brevennia 49 vccidentalis, Heterecoceus 11, 12
oryzue, Ripergic 49
Pseudorhodania 2
pulverarius, Brevennia 48
nulverarius, Heterocoeeus 11
Puts &5

» raui, Heterococcus 3, 8, 14, 19, 24, 29, 83, 35, 39, 43,
trhliseenti, Hoterococes 11, 17 47, 56
13

biporus, Heterveoceus 8, 9,
Bipurus, Phendcocens 9, 17
bipuras, Phenacocens ( Heterccoccus?) 9
horehsenii, Heterovoeeus 11

Boreovoseceus 2

Brevinmy 2, 4, 31, 35, 41, 43, 47, 49, 58 vehi, Brevennia 1, 49, 51, 53, 56

Culeveoceus 2 rehi, Heterococons 49

copfertus, Hetorococeus 17, 19 reli, Bipersie 49

evperl, Heterococcus 3, 8, 9, 26, 31, 38 rehi, Pychea 49

cuperi, Phenueocens § Ripersia 47

tdearnessi. Phenacoccus 1, 4, 19, 26, 81, 41, 43, 44 sacchori siger, Eipersia 49

[emoralis, Brevennia 49 sacchuri oryzoe, Ripersia 49

lilictus, Brevennia 49 sucehori, Ripersic 49

wruntiiicuin, Helerococeis 11 Stuchycoceus 2

Heterococcopsis 2 tetrapora, Brevennia 49

Heteroroeeus 14, 6, 17, 18, 24, 26, 31, 38, 35, 37, 39, 41, tetrapora, Ripersia (Brevennia) 47
13, 44, 86 tritici, Brizm 16

Leishtali, Brevennia 49 tritici, Heterococcus 3, 8, 9, 11, 16, 17, 19, 33, 44

lLucombia 2 tritiel, Twionymus 16

Laingiococens 2 tutilei, Heterococens 1, 49, 51, 56

nizeriensis, Brevennia 49 vieriubilis, Heterocoecens 11
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