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Introduction.

liealy-bugs may, under certain conditions, become pests
of the highest economic irmvortance. This, fact was well

illustrated in the case of D. filamentosus (Ckll.) 1n

1909, when this insect =2ttacked the Lebbek trees in the
streets of Cairo and became so numerous that large trees
were killed by theilr ravages in a few months.

In addition to the actual loss of plants, or the damage
caused to them by large numbers of the insects sucking
thelr sap, the frult or fruit clusters are often rend-
ered quite unfit for market by the vast number of 92¢
with ovisacs which infest them.

Very few Goccidologists, however, have paid particular
attention to thiv group, and our knowledge of even the
most common specles is very imperfect.

The only reference to many of the mealy bugs is found

in the original descriptions of the species, and it is
unfortunate that many of these descriptions are quite
Inadequate for the deterrination of material. This
inadequacy may be due to the shortness and incomplete-—
ness of the descriptions themselves, or to the unsuit-
ability of the characters uscd.

I have endeavoured to collect the most important facts
concerning all the species described to the end of 1913,

and to arrange the nmatter in a manner suitable for fur-



~ther study. To do this i1t has been necessary to refer
to more than fifty different journals and periodicals
for the original descoriptions of species alone.

The only Catalogue of the Coccidae which has been pub-
lished is that by Mrs. Fernald which appeared in 1903.
In this work all the genera which are dealt with in

the present thesis zre included in the Tribe Dactylo-
piini, but since it can be shown that they are closely
related to one another, and are distinet from the other

Dactylopiini genera, a new trive,i.e.Pgeudococeini, has

been established for then.

The gencra Inclided in the Pseudococtini as here consti-

tuted illustrate, I believe, a phylogenetic series, the
chief line of develormant being illustrated by the »ro-

duction of additional antennal segments. Thus Ripersia

has 6—jointed antennae, Pgseudococcus 8-jointed, and

Phenacoccus 9-jointed, while a new genus, which I have

named Dactopesudocozcus, contalns the 7-jointed forms.

A large number of new species have been described since
lirs. Fernald's Catalogue was published, and it has been
found necessary to meke a number of alteratlions, so that

a provislonal list of ¢pecies has been added as an attempt
to bring this part up to date.

™o new species of Pseudococcus =re here described for

the first time, both from South Africa.



A suggested scheme for the full description of specics
is ineluded, together with particulars of a chart which
I have found of great use in the rapid comparison of
those characters which are considered of the greatest
specific significance. A large number of these charts
are included with the original descriptions of the
insects.

A careful study of the literature dealing with the para-
sites of the mealy bugs has been made, and the results
indicate, I think, that thls branch of the study would
well repay scientific investigation.

The study of the intracellular symbionts of the Insecta
is so recent that it 1s not surprising to find that very
little attention has yet been pald to those of the Pseu-~

dococecini.

I am particularly indebted to Professor F.W.Gamble F.R.S.
for hig kindness in bringing this extremely fascinating
branch of study to my notice, and for his assistance
during the time I have spent with him.

Tt 1is too early to predict what thie results of the study
of the intracellular symbionts of animals will be, but

it 1s a subject of the greatest interest, and one which
may have far-reaching results.

iy own studies on this subje~t sre not yet complete, but

1t is hoped to include them in an Introduction to the
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Study of the Intraceliular Symbionts of the Coccidae to
be published later.
I have included a brief outline of the work done on the

symbiont of Pgewlocoz-us 2itri, and a plate of drawings

1llustrating the chief points connected with the organism
concerned. Three new words are used, one of which 1is
adopted from the work of Dr. Buchner, while the other

two are after Dr. Pierantonl. They are "mycetom", "sferule®
and "sferette.

The mycetom is the particular tissue, usually modified
fat-body, whiclh aliray« 2ontains the symbiont. A definite
mycetom is not always prssent throughout the Insecta as

a whole, altiiough 1t appears to be essentlal in the

Pseudococeini.

The other two terms are explained in the section dealing

with symbionts, where they first occur.



Acknowledgements.




Acknowledgerments.

During the last eight years my studies in South Africa,
United States, and England, have enabled me to see rrac-
tically all the original descriptions of species, and a
large number of slides of type, or topotype material of

mealy bugs of the genus Pseudococcus and closely related

genersa.

Without the kind assistance of many friends, however,
this would have been impossible, and I have pleasure in
expressing my sincere gratitude to the following ento-
mologists @ kr. C.P.Lounsbury, Chief of the Division of
Entomology for the Union of South Africa, and to Messmss
C.Fuller and C.W.Malily also of that Division: to nmy
former teacher and esteemed friend Professor Herbert
Osborn of Ohio State Universoty; Professors T.D.A.
Cockerell and R.H.Pettit of Colorado and Michigan res-
vectively; Dr.L.0.Howard, Chief of the U.S.Bureau of
Entomology; Mr.E.M.Ehrhorn, Entomologist, Honolulu;
Mr.F.0.Essig, Secretary of the Horticultural Cormmission
of California; Dr.leonardl of Portici; Dr.Marchal and
M.P.Vayssieére of the Departrent of Agriculture of France;
Professor R.Newstead F.R.S. of the Liverpool School of
Tropical Medicine; Mr.E.E.Green, former Entomologist of
Ceylon; and finally, to whom my debt is greatest, to

Professor F.W.Garmble F.R.S.



Ahhreviations to Literature.




Abbreviatione to Literature.

Ag.Gar . N.S.W.=Agricultural Gazette of Newr South Vales.
Am.Nat .- The Armerican laturalist

Ann.di Agr. - Annali della Ministero Al Acricoltura,
Tndustria e Correrecio, Pcrtici.

Ann.Mag.N.H. - Annals and lagazine of MNatural History.
Ann.Mus.Zoocl.Ac.Trp.Sci .St .P.—Annuaire Musée Zoologi-
aque scadéris Tro:zriale des Sciences e St.

Petersbour:.

Anr.Soc.BErt .Arm.- Annaln of the "rtarmnleoglceal Soclety
of Armerica.

Ann.Soc.Ent .Fr. — Annales de la Socidté Entorologique
de France.

Aroh . f.Prot .- Archiv fur Protistenkunde.

Bol.Zo0l.S¢.Sup.Port .-Boilitince del Laboratorio d4i
Zoologia generale e agraria della R.Scuola
Superiore dlAgricoltura i Portici.

Bul.So».Fnt.Pr.—- Bulletin de la Société Entorologique
de France.

Bul.Soc.7001l.Fr.- Bulletin de la So2i4té Zoologiaue
de Franca.

Bul.7.9.Bur.kEnt.t.s.- Bulletin,Technical Series,Burecau
of Ertcrologsy , U.S.Dept. of Agriculture.

Can.Fnt .- Canadizn Trtomologist.

cozc.Cat . (T=7.) Coccldarum Catalcegus (Targioni-Torcetti)
nmebruarr, I860,

Catalogue ,Fernald.— A Catalogue of the Coccidae of tue
Yorld. Arherst I803.

Ctoce. Cey.— Coccidae of Ceylon.(Green).

Cor . Mus .Buen.Aires.— Cormunicationes del imuseo Nacioral
dl Buenos Alires.



7

Comp.Rend .Ac.Sci.P.— Conmptes rendus hebdormadaires des
sédances de l'Acadénie des Sciences.lParis.

Deut .ent .Zeits .~ Deutsche entormologische Zeltschrift.

. Die Schildl.- Die Schildlause (Coccidae )Furopas etc.
(Lindinger), Stuttgart, I°Ia.

Fntom.~ The Fntomologist.
FEnt .News .~ Entomological News.
Ent .Mon.Mag.—- The Entomologists!' Monthly Magazine.

Ent .Rec.Jdn.Var.- The Entomologists' Pezord and Journal
of variation. ’

Faesgi Hist .Nat.O0Or.—- Essai sur l1l'Histoire Naturelle
des Orangers.(Risso).

Garda.Chr.— The Gardeneré Chronicle.
Ind.Mus .Notes .- Indian Museum Notes.

Jahrb.Hamb.wiss.Anst .- Jahrhuch der Hamburgischen wiss-
enschaftlichen Anstalten.

Jn.Econ.Biol.~ The Journal of HEconomic Biology.
dn.BEcon.Ent .- The Journal of Economie Entomology.
Jn.Inst.Jam.~ Journal of the Institute of Jamaica.

Jn.N.Y.Ent.Soc.~ Journal of the New York Entomological
Society.

Jn.Trin.Nat.Club.- Journal of the Trinidad PFPield Natur-
alists ' Club.

Kilinman.-Meru Fxp.— Schwedinchen zoologischen Exypedition
nach dem Kilimandjaro, dem Meru und den
umgebenden Massaisteppen Deutsch-Ostafrikas.

Mem.Dept .Ag.India.~ Memoirs of the Department of Agri-
culture in India.

Mitt.zool.Mus.Berlin.- Mitteilungen aus den zoologischen
Museum in Berlin.

N.Z.Trans .— Transactions of the New Zealand TInstitute.



Pon.Jdn.mnt .~ Porona College Journal of Entomolosv,
Claremont, California.

Pr.Ac.¥at .Sq1i.Puil.~ Proceedings of the Acadery of
liztural Sciences, Philadelphia.

Pr.Cal.Ac,Sei.~ Troceedings of the California Acsiery
Pr.Dav.Ac.Sei.- DProceedings of the Davenport Acad-rv -
of Natural Sciencs.

Fep.Ins.I11.- (I4.)- The J4th Annual Report on tie
Noxious and Bereficial Tnsecte of Tllinois.

Pep.U.S.Ent.Com.- Report of the U.S.Entormoliogical
Cormission.

Pev.Cnil . Hict . VMat .- Pevrigta Chilena de Historia natural.
Rev.Mus.Paul.—- Revigta do Museu Paulists.

Sch.tart .Ins .- Waturgeschichte der Sghsdlishen arten
Insecten.(Bouché ).T8A3,

Sci.*ussip.—~ Science Jossip.
Stett.BEnt.Zeit .- Stettiner ¥ *orolozicche Zeitung.

Syn.Gen.Br.Ins.- Synonnis of the tenera of 3ritish
Insects.(VWestirood. )

vr

eat Am.Scel.- The West Anmerican Scientist.,
Wien.Ent.7eit .- Wiener Entormologischne Zeitung.
formbat .~ The Yombat .

vict.Mat .~ The Victorlan iaturaliat.



List of Authors, and Chlef Papers dealing

mith

The Pseudococeini.




%)

Ligst of Authors. with Reference to the Chief

Papers dealln; with the Iueudococeldnd.

Ne.B. When a 1.%5e reference is given 1t genoraldiy Indi-
cates the original desoription of a sv@cieq and

nay not denots the first page o the artic]e.

Barensprung, 1849, Zeit=.f.Zool. and Zoot.,: .174.
Berlese. latd. Pivista dl Patologia Vegetelde 71 ,1-8,
Bolsduval.ls6o, Hntorologie icrticole, 1. -18,

Bouché. 1833. 3-h.3art.InS. .49,
1834. Sah.,%art .72 ..20.
lodd, Stet oEnt oZeits .Y ,j‘ e501.

Brain ldlho Au*!..ﬂtt.-:D\,.Ame“‘ i 1P-l77—1823.P1.50

Cockerell.l1l893. Intori. XXVI p. ?68.
183 bohniteMeg 0. (6) . X1 paiod,
89‘1.&0._,(113.; F‘”S.IV Y <180
18 Sodovﬂ II" t Jal"l.T ‘Y)QHJ‘LQ
1804 . Ingent Life "TI p.43.
i8id . b.Cup o“l‘u.}'f"T"TI I*.u86
1804 .0 nt JNers [V p.263.
18845, "l’u’or\.goiiop (6) DAL | 4'o610
18R, n.Psyeie,vIT Squ¢.J p 8.
18oB eCudle _1_‘111. I'ltor‘.'tb II’IJo..--L,.'
Jath.d . meNat LT p. 7“~
1856+ Can.knt o"T."-TII,}'. )
18850, I‘..J.L.Fn Ck)o(l..‘-‘r’i).zg
L8807, A ’I‘. o:t-{XI I/o\)B .
J857¢be i.roqnip,n.u.I?I,p.lf9.
18;)80 43_40110‘{0“1’10- € U T 1701700
:F. . (‘fno u\'t ovw“"’ .,*) ?F’?o
182 .h.Pr.Ac. Nat ool ilopouGOo
1800, Can.ort JUITII p.loe.
*doo.u.‘qtom Xi TIT,n.&k,
VOa. ANimGlY AE e lc.do( )’YvTI -o57340
,Hﬂ".).nan..aﬁ.h.f.("‘ vTEY JDe %7
7(’01 ...PI‘.BIOJ..QOO-h«.uL. 1V 1) ‘7)0
1001l.d.Cane b UKITT D._SG.
B.S‘Ql eobn‘r e *}:’}"ob’:j Je
19 e A v L..w ,QN-AQ(V) ur’"i’, 055407"{..!).20.
700? D AT e AL 01T o H oo (7) YEEE P, P67,
l )On o(:ocﬁnou“t .‘.....:,-T,,, e , 15

av)

J e



Cookerell, oontd.
1903, AnnelageleHe(7) ,XI L1653,
1903 ,b.LntonXXEVE,p.147.
1903 .0.Tr.Aner.Ent .S0c.XXIX ,p.113.
1905. Can.Bnt JXXVII,Pp.136.
1805.b.Dav.AcadeSci.X,p.130,
1808. CznJnt XLY ,(2 ) PebHbe
1810, Can.Ent.XLIT,(3),p.74.
1610.beEntom.XLIT 563 ,p.113,
1911, Ent.News.XXII ,p.217.
1913 » Jn omcﬁn oEnt ovf ,IJ 0143 .

Coleman.l120l. Pr.Cal.Ac.S5¢i.{3),II,p.410.
1903. Jn.N.Y.Ent.S00.XI.p.82.
1908, Jn.li.Y.Ent.S0c.XVE,p.197..

Comstock. 1881. Rep.U.S.Jlent LAZY.DP342,

Coquillet. 188S. W.Amer.5ci.VI,p.133,
1880, WOAInerosci JVIX ,I) 43,

De Charmoy. 1899.500.Amic.Sol.(Mauritius),p.43.

Douglas. 1888, Ent.lon.Hag.X’V , p.88,
1889. Ent.Hom.Mag.XXV p.317.
1890, Ent.Mon.Mag.XXvI,p.154.

Ehrhorn. 1888. Can.BEnat«XXXI,D.5.
1900. Can.Ent.XXXIT,D.315.
1906. CaneBntXYXXTvIIT 1.333,
1911. Can.Ent.XLIIT.
19I2. Can.iEnt.XL11ll,8,p.379,

Ehrhorn and Coakerell.
1901 Pr.Biol.800.%ash.XIV,p.168,

Esslg. 1900. Pb@.Jn.Ent. T. 2,p.42.
1910. Pom.JdneEnt, 1X,3,1.218.

Fernald. 1903. Catalogue.
Forbes. 1885. 14th Rep.Ina.lIll. ,p-72.

Fullaway. 1909.Pr.Haw.Ent.302.11.2,0.73.
’ 1210. Pr.Nav.Ac.S5o1.XIT ,I).223.

Fullaway and Kotinsky.
1510, Ent .News ,XXI 'I ,D 48,

Fuller. 1897, Hotea on Coac«W.Austr.n.10.
18988, Tr.BEnt.Sooc.lond.p.454.



11

Gennadiueg.1883,. Ann.Soc.7nt.Tr.(8),ITI n.31.

Green. 1896. Ind.khxs.Notes,IV,p.B.
1900, Ind.Mus.Notes,V,D.37.
1905, Prov.A¢ T IXIV T.44. _
1907. Mem’.DeDt Agr.Ind.I 5,1’!3470
1808. Hem.nept.Agr.Ind-If,?,p.zs.
-180¢, Cscc.of Ceylon,Vols.l-4.
1810. dn.Feon.Biol.V.1,p.3.
1911, Jn.Feon.Biol.vI 2 ,1.35,

Green and Lidgett.
100, Vict.Nat. XVII p.13,
1908. Her:.lept.Agr.Ind.IX 2, p.35.

Hardy. 1860. Coohenilie in Algeria,

Hempel. 1900. Rev.Mus.Paul,.IV p.384.
1901. Rev «Chil . Hiat .Rat 0@.180 P
1901.b.Ann.Mag.lH.(7),VIIY D.388,

King. 1901. Can,Ent,XXXIIT 1.180.
1902. Cen pnt . XXXIV o1 385,
1903.b.Rev.Mug,Paul.Y ,P +6816,
1903.c.Fnt .News . X111 ,I) 43,

King and Cockerell.
1887. Can.Ent XXIX P2,
1801, Ann.Mag.N.H.[7),VTII,p.53.

King and Tinsley.
1887. Psyche, VIII D.150.
1898, Pesyche, VIIY p.297,

Kinow. 1880. Ent.Nachr. VI p.46,

Kuwana. 190l. Pr.Czal.Ao0.%¢3.(3),I1,p.401,
1902, Pr.Cal.Ac.Soi.(3).I1f p.52.
1207. Buil .Agr.Exp.St ot]&pan,x ,2 ,p.184 .
1909, InedY.Ent.800.XVIX '4 oD 161,

Kuwana and Cockerell.
1908, InM.Y.,.BEnt.S0c . XVIT ,4 ,p.152.

Leonardi. 1908. Bol.Z200l.Sc.Imp.Porticl XTI p.174.
181l. Bol.Zool.So.Imp.Porticl vV, v.225.,

Lichtenstein. 1879, Stett.Ent.Zeit XL p.387.
1879.b.C.R.Acad.Sei.Pards p.870.
1881. Bull.Ent.Soc.Fr.(6),I,



12

Lidgett. 18v8. Wombat, IIT,r.S1.

Lindinger. 1909. Jahrb.Hamb.wiss.Anat XXVI n.25.
1910, Zaita.f.w1 Q.Insekfbiol.VI II . DP373,
1811 Jehirb.Marh.wies .Anst XXVITT (zS,p.v.
1913. Die Scehildlause (Coooidae).

Loew. 1883. Wisen.Ent oZ@itSoII,D.BG?c

Marchal. 1908, Ana.Sod.Ent.Fr.LXXVII p.23€.
1910. Bull.Soc.int.fr. N¢c.1l3 ,I) o244

Maskell. 1878s NeZTrans.xI Y)onlgc
18830 He ZonIi>o ‘VI P 1"80
1887, Ins.Hox.Agr.N ZeDe28s
1888. Tr.Roy.S5oc.S.Austr.p.106.
1889, N.Z.Trans .XXII I}-J..SO-
1380, a2 Trane.*YIII yD o34,
188le NHeZ oTrang .XXIv P.oS.
1891 Dcmro\rézokos)ow II 1” %5?0
1888. NuZ . .Trans.XxXv .GO.HFB.
1895, N.zZ.Trans.aXvi. .90
1864. Entom.XXVII p. 46.

1856. Y .Z. TmnS.XXIX Dos"‘?o
1857. NeZ.Trans «XXX p¢u24o

Nagsonow.lS0E. Ann.iMus.Z200l.A0.IMP.S01.8t.P.XITT D.484.

Newatead. 1881l. Frt.Mon.lMag.XXVII.p.l64,
1898, ©nt.Mon.Mag. ¥XvI}T p.14s.
1893, Ent .zion.Ha&,.XXI P 790
1894. Ind.Mus.Notes,IT} 5 p.25.
1865. FEnt.Mon. MREQXVXI 1‘2...6'7.
1887, mnt.Mon.Hag.”Y?III v.1687.
1898. Ent.Hon.llag.2XX1v p.qs.
1800. Ent. Hon.Mag.ftXVI o D249,
1801l. Bnt.lon.1ol. XTYVIT D85,
1201-1903. Mon.Br .coccidae I = II.
19070 Ei‘lt Reo. Jn."‘*r.XIX 05.
1808. Zilimand.-larm Exn.l9 JP=9
1808.b.dn.Econ.Biol.III 2 .37.
1910. Bull.Ent.Res.I 5 r.is
1810.b.In.Enon. '3"’)3.." 1 DD.lS“?do
1981). Mitteil.ZOﬂl.}!uB QBB” Ay 2 2D 155-174.

1912, Zool.antnr.nrgeb.westl.zentr.Sudaf oV, P17

181l3. Bull.Ent.Res.lV,pp.67-8l.

Hewstead and Willoocks.
1910. Bull.BEnt.Res.X, 2, ,7p,138~140.

 Niedielski. 1870, Bull.Soc.d 'Acolim.(2),VII p.328,



13

Porrott. 1900. Bull.98 Kan.Exp.St.p.1l38.

Parrott and Couinciollia

1808, Coang 4 FHXT Pl

Pettito 1899, Cah.El’lﬁ.’leI .
1902, 11.700,ich. 1 2p.8t 1183,

Reuter. 1903, llc.d.Sod.runs?onnlocae, 38,351,
Risso. 1813, Mssal Hiast.des Cramers.
Sanders. 1¢03. Ohic Yat. II,8,p.284.
Signoret. 1l-75. Easale
Sule. 1897, 31itr.Bommeten.i:88e LVT,
Targiond. 1888. Anrali 0l 4£77Te 1/e--56e
Tinsley. 18:8. Caltelit il D80,

1809, Cnne.nnt. "XI De27¢.

1800. Can.. 4.X¥XTI,p.688,.

Tinsley and i&ing.
1899. Bnt.Neus,.”,1.57.

Vayssieére. 1912. 5ulll.Soc.nt.ire 17,0.368.
1613, Anneder Oninavtiens.l p.424.

vor Sehilling. i«iie AL Jieits.T.InhVITI p.305,

.

Waostwonde 1830. Hod«21lassIn0 T, 571922717, 118,



Methods #1d Technicue.




14

Methods of Staining and General Technique.

4

Specimens of mealy bugs which have been merely hoiled In
KOH and cleared do not nake suitable mounts for purposes
of study. The chitin is then too transparent and colour—
less; the distinction between the antennal segments and
the delicate connecting membrane is not sufficiently
conspicuous; and the extremely thin extremities of the
anal.lobe, and anal ring setae, are not distinct enough
for measurement.

Pierie acid in Xylol or beechwood creosote,is the sim-
plest stain for chitin, giwing a sulphur yellow tinge

to it, but while this is quite satisfactory for the
armoured scale insects, it does not give sufficient

contrast for use in the Pseudococecini.

The best results have been obtained by using Ziehl-
Nielsen Solution of Carbol fuchsin, full strength.
After boiling the specimens in KOH they are transterred
to water to whiceh a trace of Acetic acid is added. They
are then washed in distilled water and transferred to
the stain. They are left in this for some hours if used
cold, bhut are well stained in ten minutes if the solu-
tion is warmed to steaming point and then allowed to
stand. They are then transferred to 70 r.c. alcohol,
and on through the alcohols to Canada balsam.

I have received some excellently stained slides from
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Dr. Marchal, of Paris, so I give his method too, which
is a rather quicker one than the Carbol fuchsin method
already given, as the specirens are not stained until

they have reached the 95 p.c., or the absolute alcohol.

3

All his slides are of hollow wood, with the specimens

mounted between cover-glasses.

The rethod is given as follows :.—

wm. Kbuliition dans 1la potasse A 10 p.c., jusqu'ad éclair-
clssement.

b. Lavage & l'eau chaude.

c. Traitement par les alcools a 40°, 70°, 90° .

d. Coloration dans une solution de rouge de Magenta dans
1talcool absolu.

e. Lavage 4 l'alcool absolu. Belaircissement au xylol
et montage dans le baume de Canada entre deux lames
minces, de fagon & pouvoir examiner les préparations
sur les deux faces avec un fort grossissement."

This 1is practically the same method as the one suggested

by Professor R. Newstead in Vol. II, of his Monograph.

For the study of the internal anatomy of the insects,

or for the study of thelr intracellular symbionts, it

is necessary to make dissections, and also to cut sections

and stain for the particular organisms.

Gross dissections are best made in normal salt solution.

For this purpose I finq the Zeiss dissecting microscope
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rractically indispensable.
The experience of several years 'work in the dis=section
of various insects shows that the most suitahle dish,

for use on the microscope staire,is made from an

el
e

ordinary Syracuse solid watch glass.Va a melted and
poured in,sufficient being used to fill it level full.
Ylien cold it should bhe seraped so that the surface
reserbles the Inside surface of an ordinarv watceh glass,
level with the edges,but considerably lowsr in the middle.,
The killed insect for dissection is held in wosition

by placing it in a shallow spot of melted wax which is
prepared by touching the surface with a heated knife
point .A 1little normal salt solution is placed in the

dish to float out the organs on dis=ection.

Nelicate,and fine pointed instruments are essential,

and I find that one of the rost useful is a fine straight
Hagedorn needle mnounted in an ordinary needle holder.

The cutting edge 1is small and can easilv be kent in

good condition.

For the isolation of tihe mycetorn,the "corpo ovale' of
Berlese,z longlitudinal redian cut is made on ths ventral
surface, ,when this bodv may be floated out with ease.

For the study of this bedy in situ,serial =ections aré

the most satisfactory,also for the study of the symbiont

in the egg.
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I obtained the best results from material which was
fixed in full gstrength Picro-nitric solution. If used
=zt a temperature of about 90° C. the adult ¢ insect is
completely fixed 1in about tnrce minutes.

From this fixative the specimens should be transferred
direct to 70 p.c. alcohol, which will extract most of
the picric acid in about thirty minutes if kept warn.
The specimens should then be passed quickly through the
stronger alcohols, into cedar wood oil, and then into
paraffin.

Sections which have been stained with iron haematoxylin
shouvld be counter-stained with water-eosin or Orange G,
or sorme such stain, as the symbionts of the Coccidae do

not appear to retain much of the haematoxylin.



Systematic Position of Genera.
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Systematic position of Genera under consideration.

The most comprehensive scheme of classification of the
Coccidae which has yvet appeared is that given by Cock-
erell in the "Canadian Entomologist" ,Vol.XXXI,1899,.

As we are only concerned with his Tribe Dactylopiini

I give this »nart in full for reference.
"¢ not enclosed in a hard shell or vaxv or horny <ac;

or if enclosed (Porococcus,Cryptoriversia), antennae

and legs present. Newly hatched larva without rows of

dorsal SPINES eeeeecosccsecsccsccescssDactylopiini.

Dactylopiini.

Anal ring withovt hairs. ¢ o« o o o ¢ o« o« o« « o « -3
Anal Ting with hairs o o o ¢ ¢ o o o o o ¢ o o o o 2B
l.AGult ¢ with all the legs present; first four
small, hind pair very large; margin with spines
Sphaerococcopsis Ckll.
Adult ¢ with the antennae mirute, coniecal; legs
entirely absent; skin with many circular glands
Sphaerococcus Maske.
Adult ¢ with the antennae reduced to a mere
tubercle; spiracles small, legs absent; skin
tuberculate, but without conépieunus glandékﬁm.
Thsaeniocozrus Ckll.
2.Adult with well forrmed legs and antennae e o o o 3o
Adult with legs and antennae absent or
TUAIMENTaTy o ¢« o o ¢ o ¢ o o o ¢ o o o o o o 2 o15.
S.Antennae 9-JoIinted « ¢ o« o ¢ ¢ ¢ o o . 0 o o o o 4o
Antennae 8- sometimes 7-jointed . « . « . « . + 6,
Antennae not more than 7-jointed . . « . . . . . 10.
4.Anal ring with 8 hairs . . . . . . Puto Signoret.
Anal ring with 6 hairs « ¢« v ¢ o o« « « o o o o s 5e
5.2 having the aspect of a Dactylopius . Phenacoccus C.
¢ covered with waxy lamellae, like an
Orthezia « « ¢« « ¢« ¢« = v . « . . . . Ceroruto Sulc.
6.Insect with large projecting marginal
tubercles . e o+ s . - « Tylococcus Newst.
Without prowecting marginal tub rcles e o o o o o Te
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7.Anal ring of ¢ with more than 8 halrs
Lachnodius Mask.
Anal ring of @ with 6 hai?s « o « ¢ « s ¢ ¢ o « o 8o
8.d with 4 caudal filaments . . . . Oudablis Sign.
d with 2 caudal filanments . ¢ « « o o o o o o o o o
9.Body very elongate; antennae 8-jointed, shorter
and stouter than in Nactylopius; eyes present;
mentum short « « ¢« « « « « « « . Pergandiella Ckll.
Body oval, usually with cottony tassel
Dactylopius Costa.
Body subglobular, enclosed in a cottony =ac
Brium Crawford.
l0.Antennae 6- or 7-jointed, distinguished
from Dactylopius by the séouter legs and
usually subterranean habitat « ¢« ¢ o ¢ o o ¢ « « 11,
Antennae 5-jointed; form elongate; anal
tubercles prominent . . . . . . . Rnizaecus Kunc.
11.¢ apterous, with relatively short
SNEBNNAE o « ¢ o« ¢ o o o o o o o o Ponscolombia Linne
HOL SO o ¢ ¢ o o o = o o o o o o o« o o o o o o o o 12
12.Legs extremely thick, like crab's claws
Pseudoripersia Cklli.
Not s0, legs ordinary .« « « + o o o o o o o o o o 13
13.?2 enclosed in a waxy sac . « . Cryptoripersia Ckill.
Not SO L ] - L J L 4 * E J -« * L J ® [ ] L ] ® ® * o [ ] L ] ® - L ] [ ] 140
14 .*Antennae very olose together".Ripersiella Tins.
Antennae normally placed « « « o « « o Ripersia Sign.
15.Newly hatched larva elongate, with
G—jOinted antennae . 3 . [ . o . ° e . ] o . ° . ° 16-
Newly hatched larva oval and suboval « « ¢ o o o « 17
l6.Terminal segment of newly hatched larval
antenna oval, little longer than the
one Pefore « « ¢ o« o « o« o« o « o« Pseudolecanium Ckll.
This segment as long as the 3 before.Chaetococcus M.
17.larva with 5-jcointed antennae; anal ring
of adult with only 4 hairs . . . « Cryptococecus Doug.
Larva with 6-jointed antennae, joint 6
long; anal ring of adult with 6 hairs.Antonina Sign.
Larva 7ith 7-jcinted antennae, sides very
hairy; anal ring of adult and larva with
17 nairs « ¢« ¢« ¢ « o o o o ¢ o o « Kermicus Newst.*

The genera to winlehl I wigli to refer at present are :-

Phenacoccus, Ceroputo, Tylogoceus, Oudablis, Pergand-

iella, Dactylopius, Erium, Pseudoripersia, Cryptori-

persia, Riperslella, and Ripersia.
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The genus Phenacoccus Ckll. includes those forms in

which the adult ¢¢2 have 9-jointed antennae. The name

used by Signoret for these was Pseudococcus Yestwood.

Westwood, however, based his genus on the common mealy-
bug, and on the commercial cochineal. The specles first
cited was adonidum, which has 8-jointed antennae, so

that this really belonged to the genus Dactylopius of

Signoret.

The genus Pseudococcus Signoret, (non Westwood) is

described in the "Essai" as foliows :—

"Cette division se caracterise par la présence de neuf
articles aux antennes de la femelle adulte, six & 1la
larve et sept & la larve m8le. De plus, les tarses n!
offrent pas de digitules longs comme la majeure vartie

des espéces, excepté dans le Coccus hederae. Tous les

autres caractéres sont ceux des Dactylopius, dont ce

groure n'test qutun demembrement pour faciliter 1'étude."

A sub-genus, Paroudablis, was suggested by Cockerell,
in The Entomclogist, 1800, to include the forms in -
which the ¢ has 4 caudal filaments, but this was not
generally accepted, probably because so few of the ¢

are known.

The genus Ceroputo Sule is in many ways unsatisfactory.
It includes twelve species at present, and the chief
characteristic seems to be that the female is covered

wlth waxy lamellae, like an Orthegzia.
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The type species is C. pilosella Sule, which has,

according to Lindinger (Die Schildl&use,p.180,I9I2.) anten-—
nae 9- or 1l0-jointed. In C. mexicanus Ckll, the ¢ has
8-jointed antennae, and the J¢ is winged, while in C.

volynicus Nassonow the ¢ has 9-jointed antennae and

the ¢ apterous.

The genus Tylococcus 7as established by Newstead in

1897 for an insect received from Madagascar, where it

was found in the nests of Crematogaster Schenki For.

The type species, T. madagascarensis Newst. has 8-

-
—

jointed antennae, anal ring with six haira, and legs

well developed. The genus ig defined :"9 adult with a
series of large, projecting, marginal tubercles; anal
tubercles large. Anal ring and antennae as in Dacty-

lopius.*

Oudablis was created by Signoret in 1881 for the forms

whieh differed Trom Dactyvlonius only in so far as the

males had four caudal filaments instead of two. This
was discarded by Mrs. Fernald in her Catalogue (1903)
owing to the fact that so few of the males are known.

The name Pergandiella of Cockerell (1899), had to give

way to Trionymus Berg., which preceded it by a few

months only. Other synonyms for this are Westwoodia Sign.

Signoretla Kraatz, Bergrothia Kraatz, and Bergrothiella

Reit., all of which were pre-occupied.
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The type species is perrisi, which was described by

Signoret as Westwoodia perrisi (Essai,p.337.) The

characters given for the genus are:-—

"Nous caraczterisons cette division par les antennes de
la femelle adulte et celles de la larve mlAle composées
de huit articles, la 1arve femelle n'en offrant que six.
Menton trés-court, filets rostraux treés-courts, dont 1'
anse depasse a peine les Jjambes anterieures. Le reste

comme dans les Dactylopius. La longueur du corps de 1'

espéce qul sert a former cette coupe est trés-remarqua-
ble et dépasse de beaucoup l'lordinaire car elle est
plus de trois fols plus grande que la largeurc.”

It is always unfortunate when a name which has become
well known, by use for many vears, has to be diccarded
or replaced by another,as haprened in the case of

Dactylopius. Signoret used the name, which he called

Dactylcnius Coota, in the following sense:-

"Ce genre se distinguera par la présence de huit arti-
cles auX antennes dans la femelle, de six dans la larve,
et de sept pour la larve mile avant les metamorphoses,
de quatre digitules et d'un anneau genito— 2nal de six
roils."

This term, with others such as Dactylopiid and Dacty-—
lopiine, became general for such forms, and since no

other work was used to such an extent as Signoret's

Essal, by workers on the Cocecidae, the word acguired



a world—-wide significance.

Dactylopiug Costs (1834), was founded (Fauna del Regno

di Napoli VI, p.l5) on two species, D. coccus Costa,

and D. polynicus Costa. The latter belonged to the al-

- ready founded genus Margarodes, the former, which 1s

the first mentioned, 1s to be regarded as the tvpe of

the genus. D. coccus 1s said to be Cocecus cactl Linn.,

but instead of being a synonym of that, it is the first
available name for the cochineal insect. This insect
has the antennae with 7 segments and the anal ring
hairless, the latter character separating it at once
from the form under consideration, which all agree

in having the anal ring with six hairs. This genus rust

now be known as Pseudococcus Westwood, with the type

species P. adonidum (Linn.) Westw.

Erium globosum Crawford is the type of the genus Erium.

It was first described by Maskell in the N.Z.Trans. 34,

r.34, 1891, under the name Dactylopius globosus.

"Adult ¢ enclosed in a mass of white, or sometimes grey-
ish, rather loose cotion, wnich, when separate, takes

a more or less globular form, but may be aggregated in
large masses covering the twigs. Insect sub-globular,
flat beneath and convex above; colour red, or purrle,

or brown; distinctly segmented: length sometimes reach-

ing 1/8 inch. Antennae properly of 8 joints, but some-

times of 7; the 4th, 5th, 6th, and 7th the shortest,



the last the longest and cylindrical. Mentum rather
large , pointed, trimerous. Feet usually normal, some-
times rather shozt. Ano-genital ring with six hairs.
Fpidermis bearing large numbers of simple circular
spinnerets and fine hairs.

Larva not observed.

21e pupa brown, enclosed in a sac of white cotton
smaller and more elongate than that of the ¢. Adult ¢
unknown.

Hab. In Australia, on Acacia armata and A. decurrens.

Another of Mr. Crawford's species, to which he origin-

ally attached the name of Erium globosum. My specimens

on Acacla decurrens were sent by Mr. French."

The above is the only mention of the genus Erium Craw.
which was really established by Cockerell in the Amer.
Naturalist XXXI,p.590,1897. His main points seem to be
the sub-globular body and the enclosing sac. These
characters are found throughout the series now under
consideration, and cannot, in the estimation of the
writer, be given generic importance. The species given
under thls genus by Mrs. Fernald, in the Catalogue,

are now included in the new genus Dactopseudococeus .

or under Pseudococcus.

Pseudoripersia was first given generic rank by Mrs.

Fernald. Professor Cockerell, in his Check List of the

Coccidae (1899), suggested making a sub—-genus with this



AV
)

nare, to ineclude the insect described by Maskell under

the name of FEriococcus turgipes. This insect was found

in Australia, and was distinguished principally by its
legs which were "extremely thick, like crab's claws."

The genus Cryptoripersia of Cockerell, founded on the

character of the ovisac, was not accepted, and was

merely given as & synonym of Ripersia by Mrs. Fernald.

In 1899 Tinsley separated a few species from the genus

Ripersia, in which the antennae were very close together,

and formed the genus Ripersiella to contain them.

The type was given as R. rumicis Mask., a New Zealand
insect found underground on the roots of Rumex aceto-
sella. It has 6-jointed antennae, and anal ring of 6
hairs.

Ripergia Signoret was descrihed in the Essai, p.335,

as follows :—

"Nous avons crée ce genre pour les espaces de Dactylo—-
pites aul offrent eix articles aux antennes pour la
larve embryonnaire et pour la femelle arrivée i 1'état
adulte, la larve mile conservant le nombre sept, le
Prlus ordinaire dans le groupe. Les autres caracteéres

sont ceux des Dactylopius; cependant nous pouvons

ajouter 1l'absence des digitules des tarses."

With the exception, possibly, of Ceroputo, of which

our knowledge 1s very imperfect, I am convinced that

the genera discussed above constitute a phylogenetic
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series, of which Ripersia forms the stem. From this,

k]

by following very definite lines of development, the
whole series may be derived.

Ripersia is not the starting point, the root, as it

were, for below this we should find the more primitive
types showing relationship with the Coccidae as a whole,
but it is from this genus that the series is moulded.
The main line of development seems to be 1ndicated in
the production of an additional number of segments 1in
the antennae of the adult female~. The males (not

considering possible variations in the genus Ceroputo)

seem to have undergone comparatively little change from
the usual Coccid tyre, and possess 1l0-jointed antennae.
One difference found in the males has been mentioned 1in

connection with the genera Qudablis and Paroudablis,-

in the production of four instead of two caudal flla-
ments ,-but this modification is looked upon a slight.
In Ripersia the ¢ larva has 6-jointed antennae, and,
for ¢ larvae, this number is normal throughouttthe
series. During metamorphosis, however, there appear,
with ecdysis, additional segments, from one to three,

in all the genera except Ripersia. In this genus the

original larval number,(six), persists throughout. In

Phenacoccus, where the adult ¢ has 9-jointed antennae,

the larva still has six, the additional segments appear-

ing gradually with tihe ecdyses.
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Jt will have been ohserved thnat tle urher of Joints

in the antennae forms the cheif basis for classification
in this group, and in many ways this appears to me very
unsatisfactory, especially, as will be shown later,
that. variation in this character may be seasonal.

I am not in a position, unfortunately, to suggest any
single character to remedy this, but I have attempted,
by utilising the comparative lengths of the setae of
the anal lobes, and those of the anal ring, and also

of the legs, to faclilitate the determination of speciles.
These, and the other characters used in descriptions

of specles are discussed in a special sectlion, later.
The number of segnents in the antennae apprears at first
to be a simple means for determination, and while the
species to be describved conformed to Signoret 's genera
having 6-, 8-, or 9-jointed antennae it was simple
enough.

Specimens were found, hoewever, which had forms in the
same generation of adults, which proved to have six or
seven jointed antennae; others with six and seven
jointed forms together. These are all included in the

genus Ripersia. In the same way generations of adult

forms were found, dn.whiehr7-:and18-=jointed forms:were
found, and likewise others which exhibited 8- and 9-seg-
mented antennae.

There is still 2 “urther class which must be rentioned
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here. In Pseudocozcus agrifoliae Essig, and P. trifolii

Forbes, we find two distinct generations, a Summer form
in which all the adult females have 8-jointed antennae,
and a Winter generation in which the adult females 211

have 7-jointed antennze.

Tn Phenacoccus acericola ¥ing we have a similar seasonzl

dimorphism, the Summer generation with 9-jointed antennae
and the Winter form with antennae of 8 segments.

It is quite possible tn=t this phenomenon may be much
more common than is now recognised, for in the majority
of cases nothing is known of the species beyond what
was written concerning the type material.

It 1s obvious that two seasonal forms such as are men—
tioned above, cannot represent different species, in
different genera, as would be the case if the present
classification were adhered to, and I suggest the
following scheme to obviate such difficulties.

Tribe Pseudococcini (nov.)

Adult?.-

Legs and antennae present, well developed.

Anal ring with 6 hairs.

Antennae of six, six or seven, seven, seven or eight,

eight, eight or nine, or nine segments. Terrminal segment

long ,generally the longest.

The variation in the number of antennal segments may be



seasonal and constant, as in Dactopseudococcus trifolii

(Forbes ), D. agrifoliae (Essig), and Pseudococcus acer—

icola (King), or the two varieties may be found together

in the same generation as in Pseudococcus aurilanatus

(Maskell).

All the segments bear hairs more or less long, the
longest being usually on tic terminal segment.

Length of body varies from 1 mm to 7.5 mm (Ps.grandis
Hermpel), but 2 mm to 4 rm is the most cormon range.
Body usually more or less oval, or elongate, but it may
be somewhat sub-globular, the segmentation showing more
or less distinetly through the mealy secretion.

Mealy secretion uéually white or whitish, but may be
yellowish, or buff coloured. Amount of secretion varies
considerably. Lateral and caudal filaments present or
absent.

Colour of body, after secretion is removed, as after
boiling in KOH, usually reddish, pinkish or purplish,
but may be blackish or dark bluish green.

Caudal tubercles nore or less developed, each bearing
a long seta and several =horter hairs, in addition to
the two or more (usually two) short conical spines,

and glandular pores.

Similar conical spines are usually found on the lateral

margins of the segments, together with the ceriferous

gland-pores. In the genus Tyloecoccus these lateral
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spine areas are produced on coniczl or rounded tuberc—
les.

Eyes generally present, simple, on the anterior lateral
marglns, slightly vosterior to the insertion of the
antennae.

Oovisac: A riore or less complete ovisac is usually
formed, which may be but locsely woven of cottony fila-
ments, or may be densely felted; "glassy" filaments may

be included in the oviszc. (e.g.P. virgatus Ckll.)

Some speciles, especially those which are viviparous,
secrete merely a thin film of wax on the ventral surface,
and do not form a true ovisac.

The completed ovisac may partially, or entirely, enclose
the adult ¢, while other species rest upon the surface
of the sac in such a manner as to suggest the appear-

ance of a Pulvinaria. (e.g.P. vovae Nassonow.)

Some adult females (P. saccharifoliac Green,) are sald

to drop off the plant and die when the ovisac is com-
pleted, 1.e. when the full complehent of eggs has Dbeen
deposited.

Adult ¢ usually stationary, but some are said to move
about freely in the evenings. (Ph. aceris Sign.)
Occurrence: Commonly fTound on varicus parts of plants;
on or under the bark of trees; clustéred at the nodes
or on the under slde of leaves; in flowers or fruit

clusters; on the lower stems near the surface of the
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sround, or on the roots below the grourd. A few species

are known to inhabit galls, whleh nay de made o the in-

sects themselves, as in P. subterrenieus Hempel, or by

some other insect as is the case where P. cualatensis
Ckll. is always found in the galls constructed by the

Coccid Akermes colimse.

n

Some again are only known from ants' nests, such 2

P. cockerelii King, P. claviger King, etec, while forms

such as P. citri Risso, the cormrion mealy bug, have also
been found in close relation with ants. (See King and
Tinsley, Psyche VIII, ».297,1898.)

¢ puparium.— usually small, elongate, closely felted;
often mixed up with, or hidden beneath, the masses of

? ovisacs.

d.— The males of comparatively few species are known.

d normally winged; legs norral; antennae of 10 Jjoints.
wings (two), well developed, generally white, mealy.
Caudal filaments usually two in number, but a few forms
have four, which may be equal in length, or the inner

rair may be longer than the outer ones, or vice versa.

The tribe Pseudoc~ceini, as above defined, will include

elght genera viz. Ripersia Signoret, Pseudoripersia Ckll.

Ripersiella Tins., Dactopseudococcus gen.nov. Pseudo-

goccus Westwood, Tylococcus Newst., Phenacoccus Ckll.,

and possibly Ceroputo Sule.

Four of these, Ripersia, Dactopseudoooccus, Pseudococ:zug

- Ll Y




32

and Phenacoccus are established chiefly on antennzl

characters, while the remainder have additional striking
characteristics to distinguish them.

These are hriefly illustréted in the followling Key.
Key to Genera.

Tribe Pseudococcini.

1. Adult ¢ witn 6~ or 66— and 7-jointed antennae . . .

Ripersia Signoret

o
. - PR P | (a2 P
™rioe: Re Qorriegmnhe? SilT.

legs very thick . « « . . . Pseudoripersia Ckll.
Tyre: P. turgipes Mask.

Antennae very close together. Ripersiella Tinsley.
Type: R. nicis MasK.

2. Adult ¢ with 7- or 7- and 8-iointed antennae . .

Dactopseudococcus g.ne.
Type: D. btomeliae Bouchd.? ).

3. Adult ¢ with 8- or 8- and 9-jointed antennae .

Pseudococcus Westw.
'l‘y'pe P_o adonidun ‘;'festw.

Lateral margins with projecting tubercles .

Tylococcus Newstead.
Tyre:T.r.adagascariensis?.

4. Adult ¢ with 9-jointed antennze. Tlenacoccus.Ckll. .
Tyre: P. aceris Sign.

(¢ covered with waxy lamellae . . Cercputo Sule.)
Type C. pllioseliae Sulc.
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It is interestirg to notic2 *that Pseudoripersia, Riper-

<

siella, Tylococcus and Ceroputc are not distinguished

by crerecters whieh arrear orly in these geners, but
represent rather, the extreme cases of development
along the lines which are rore or less cormon to all the

series. In Riversia, for instance, meny of the specles

are subterranean, and it is in this genus that we find

rost cases of short, stout legs. In a few species of

the genus Pseudococcus ve £ nd = tendency in the same

direction, too, but in the genus Pseudoripersia the

character is developed to an extreme.

The shape of the body varies greatly in all the genera.
The most common shape is elongate oval, but in some
specles the insects are short and thick, almost circu-
lar in outline, while others taper to the extremitles.
The distance between the antennae varies, of course,

to some extent, with the shape of the body. In the
sub-slobular species th-y are generally further apart
than in those which become narrow towards the anterior

extremity. Riversiella represents the extreme in this

particular direction. The orginsl description of the
type specles, R. rumicis Maskell, N.Z.Trans.,1891,
gives the shape as irregularly elliptical, but the
figure shows that the body is considerably narrowed
anterioriy.

In Tylococeus the case ig slightly different. Anal




tubercles sre present throughout the series, and are
develoved to a more or less degree in the larval forrs
too. The well developed lateral =pinneret areas are
confined to the adult forms, and these are much better
develoned in sore species than 1n others. These areas
are furnished with numerous gland openings, and usually

bear two or rmore short thick spines. In Tylococcus

these areas are especially well develoned, and are
produced on lateral tubercles.

A single cas= of still further localised glandular
areas is presented by the insect described by Mr. E.
E. Green in the lem.Dept. Agr. India, 1508, under the

name Phenacoccus-insolitus Green. The ¢ has S-jointed

sntennae, but the 8th and 9th segments are fused together.
The body 1s oblohg-oval, and has "a zomplete marginal

and three lorgitudinal serics of consplcuovs splnous
tubercles, the medlan serlies absent on the abdominal
segments, the spines short, stout and sharply rointed..
During oviposition the insect deposits first a mass of
cottony filaments (upon which it rests), and constructs
later an elongate white ovisac." This insect will now

stand as Tylococcus Insolitus (Green).

The waxy lamellae as found in the genus Ceroputo, are

easlly derived from the warxy covering found throuvghout
the series, through an intermediate stage such as is

found in Dactopseudococcus nipae liaskell.




Study of Specific Characters.
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Study of the Specific Characters used in

the Pseudococcini.

In the majority of the descripntions of specles of the
Pseudococcini the adult ¢ only is given, and the facts
recorded usually follow more or less closely the fol-
lowing plan:—

Size; shave; mealy covering; segmentation; lateral and
caurzl filaments; colour in boiling KOH; antennae, of
which a formula only is given; legs, usually compara-
tive size, not actual measurements; anal ring; host
plant; locality.

I pronose to deal with each of these headings serar—
ately, and endeavour to indicate the relative import-
ance of each as a means of determinationd

a. Size: As a rule, the size stated represents, I think,
an average, rathcer than an actual measurement, as it is
most often expressed in terms such as "about 3 mm long",
or "from 2.6 to 4 mn long" etc. Quite often a range of
variation is indicated, as in the latter example.

It may be difficult to state with any degree of accuracy
the.precise measurements of living Insects, as they will
not remaln still for measuring, and the mealy covering,
and. caudal filaments tend to obscure the extremities.

It is desirable, of course, to be sure that the smaller

specimens are really adult forme, and not merely second



stage nymphs, and for this reason only those which are
srinning ovisacs should be reckoned as adults when
dealing with the living reaterial. In mounted specimens the
number of joints in the antennae obviate this difficulty.

(except in 6-jointed Riversia.)

iy own observations seem to show that a slight variation
in size may be caused by difference of food plant, and
also by the season of the year, so that I think it is
desirable, when describing new speclies, to give the
date of collection, and merely to indicate, from the
living material, the approxirate =lize of the largest
specimens.

When dealing with old adult females which have com-
pleted oviposition, the measurements of the living
specimens may be very misleading, as the bodies are
often shrunken, and an insect which then measures 2 mm
in length may be 4 or 5 mm long when cleared and mount-
ed.

Some writers always give the length of the rostral

loop after the measurement of the insect, but this ap-
pears to be quite useless as a character. As an illus-
tration of this point I give measurements of two 2¢ of

Pseudococcus citri Risso, (nounted).

Length of body. Length of rogtral loop.

3.2 mMe. .80 .

2.6 1. 390U .



b. Shave : The descriptions of the shape of the body are
generally given in such termrs as elongate-oval, rounded-
oval etec. which are nearly synonymous.

The normal shape is elongate oval, and it is only in a
few cases that there is any important variation from
this. A few species are short, and more or less sub-
globular, while a few others are excepticnally long,
with tapering extremities.

It nay be seen that such varistions from the normal
would assist in determination, where they are constant,

especially as they are found in but a few of the species.

c. Colour: The descriptiong of colour apply really to
three distinet phases, (1) the colour of the mealy secr—
etion, (2) that of the body through the secretion, and
(3) that of t’.e body in voiii:g KOH.

The n~olour of the mesly zecretion is generally white,
but 1t may be grayish white, or yellow, as in D. nipae

Mask., D. filamentosus Ckll, and D. aurilanatus Mask.,

or it may be decldedly buff, as in P. iceryoides Mask.

The colour of the body through the secretion varies, of
course, with the colour of the body, and of the mealy
covering, and also with the amount of waxy secretion.
Some dark—coloured species have such =2 dense coat of
secretion that they appear quite white on the dorsal

surface, and, until the recretion is removed, their



true colour is only seen on the ventral side, where the
secretion is always scant.

on first dropring into bolling KOH the true colour of the
body 1s seen. This may change considerably in a few
minutes, as some of the colours found in this group are
rapidly changed by the action of any strong alkali.

By far the most common colour in the Pseudococcini is
pinkish, or purplish pink, bput the following variations
are met with:-

Light yellow, P. 2rawil Cog.

and P. solani Ckll. etc.

b

Pink: P. agrifoliae Essig, D. roseotinctus Ckll. etec.

Red: P. cocotis Mask.

Reddish brown: P. claviger King and Tins., etc.

Yellowish brown: P. formicarii Ehrh. etc.

0live brown: D. aphyllonis Ckll.,P. olivaceus Ckll.,etc.

Cardinal: P. bakeril Essig.
Light brown: P. ryani Coquillet.

Greenish brovn: P. quercus Ehrh.

Dark grayish brown: D. qualntancii Tins.

Gray: P. galinus Ckll.

Lead gray: P. andersoni Colemnan.

Purplish gray: P. azaleae Tins.

Slate colour: P. muraltlae Brain.

Purplish black: D. fllamentosusa Ckll.

Dark green: D. aurilanatus Mask., etc.

Pale greenish: P. atriplicis.Ckll.




In writing on the colouring matter found in the Tebbek

scale, D. perniclosus Wewst., (=D.filamentosus Ckll.?)

Mr. Hughes, Bull. Ent. Res.I,p.141, writes:—-

"A colouring matter of a reddish crimson is present.
This can be extracted with water, or better, alcohol.

In the latter solvent the absorption spectrum resembles,
though it is not identical with, that of cochineal.
Acids have little effect on the colour nor has ammonia.
it is, however, changed to a brownish green by the
addition of a large excess of &lkali."

Most species clear easily by boiling in KOH, or merely
leaving in a cold 10 p.c. solution for 24 hours, but
some of the dark green or blackish forms are extremely
difficult to clear.

As a means of determination the colour of the adult ¢

is quite inadequate, as may be illustrated by the fact
tinat all the cormmon forms in the British Isles are of
the same pinkish hue, but, where the colour varies fronm
the normal, it may, at least, furnish a very significant
clue.

d. Segmentation: It 1s usual, for some reason or other,

to state whether the segmentation of the body is con-
splcuous or not. In the majority of cases this merely
amounts to whether the mealy secretion is abundant or

scant. The segmentation of the body is always more
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distinet in the second nymphal stage than in the adult.
The distinetness gradually diminishes as the adult
becomes replete. It varies, too, in the same specles,
on the position of the females, as insects sheltered
from the wind usually have a rmore complete covering of
meal than those in exposed positions.

A8 a chaTacter for determination this is quite useless.

e. Lateral and caudal filaments:

The rresence or absence of lateral and caudal fllaments
in the species in this series is a character which

may assist considerably, in a preliminary way, in the
determination. It would be better, perhaps, to say

that the length and thickness of the filaments often
give a clue to the identity of the species.

There is a relation, of course, between these filaments
and the glandular spine areas, which gives the point
gsignificance. The two corrmion species, P. c¢itri Risso,

and P. adonidum Westw., which have now a world-wlde

distribution, may be readily distinguished from one
another by the character of these flilaments. In P.

adonidum they.are more slender, and the caudal ones

are very long, sometimes reaching more than the length
of the body. This insect Vecame well known in many

countries under the name of Dactylopius longispinus.

A few specles are described as having caudal, but no

lateral filaments.
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f. Antennae:

The rurber of segments ~f the antennae is a generic
character, so does not call for attention here, and

I wish to draw attention to the usual practice of
giving the antennal formula as a specific character.
This is done in a large percemntage of the original
descrivtions, and it is only when one has endeavoured
to determine specimens with the aid of them that the
impossibility of the task is realised.

A formula is composed of numbers indicating the Joints
tne largest, i.e. longest, being given first, the
shortest last, withrthe others in order of their length.
When several segments vary so much that the sequence
may be altered the numbers are vlaced in brackets.

The formula given by Newstead, (Monograph of British

Coccldae, II.) for P. adonidum Westw. 1s as follows:-

(2.3.8.)(1.4.5.6.)7.
This indicates that joints 2, 3, and 8, are longest,
and any one may be longer than the other two, or that
the three are of equal length. Joint 7 is shortest,
and its position outside the brackets would indicate
that 1t is always the shortest.
I enm inclined to think that many, if not most of the
antennal formulae have been made on simple comparisons
of the segments under the microscope, and not by actual

neasurements.
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If we remember, too, that most of the descriptions are
made from mounts which zre merely boiled in potash, and -
cleared, the difficulty of observing the comparative
lengths of the segments will be obvious.

Under these conditions the dermis is colourless, and
becomes very transparent in Canada balsam, and the

exact point at which the segments begin, and terminate,
is difficult to determine.

with material which is suitsbly stained the task 1s much
easier, and the results are, consequently, more rellable.
Methods of staining are given in the section on Methods
and Technique.

Antennal formulae, constructed from stained specirens,
however, are quite unsatisfactory for the determination
of species. That this is the case may best be illustrated
by a few measurements with the formulae constructed from

them. The following are made from specimens of P.adonidum

Westw.,collected at the Edgaston Botanical Gardens in
November 1913.

Antennal segments:—
1. IT. TIT. Iv. V. VI. VIiI. VIII.

65. 72« 76. 38. 42, 38. 46, 104.
Forrula:— 8.3.2.1.7.5.(6.4.)

58. 65, 63 . 36. 41. 38. 43. g6.
Formula:— 8.2.3.1.7.5.6.4.

74. 72 74 . 48. 62. 43. 43, 101.

FOI'mUla:" 80 (1.50)205.4.(6.7.)
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It will be seen that no two of the formulae are alike.

It is not an uncommon occurrence for the two antennae

of the same individual to give different forrmlae, and
from this one eollection of materlal, about 40 specimens,
I constructed the given formulae of five distinect species.
The measurenents were nmade from specimens stained by the
Carbol fuchsin method, with the Zeiss microscope, obj.D,
and 7.5 measuring ocular. The results are more accurate
by this method than ylotting from camera luecida draw-
ings.

The lengths of the antennal segments are, nevertheless,
of great irvortance in the determination of species if
they are accurately made from stained specimens, and
properly tabulated.

I have received several letters from workers in this
zroup, expressing the usefulness of the scheme I used
first in my description of new South African species of

Pseudococeus, in 1912, which gives the measurements, in

w, in three lines, as follovws:-
a. Range of measurerents.

)

>+ Most cormmon measurements.

c. Average of 10, 20, or 30 measurements, according to
the amount of material available.

This method has the disadvantage of requiring a good

deal of time, but I think the results are sufficlently
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useful to repay one for the time spent.
The average measurements are then used by the writer in
preparing the chart for deterrmination of species, which

is descrived later.

The renarks concerning the uselessness of an antennal
formula as a specific character apply equally well to
general remarks on the legs, such as are commonly made
in descriptions of species of Pseudococcini. In order

to be of use, the measurements should be carefully made
and tabulated, and use should be made of the three ﬁairs
of the same specimen. If only one set of measurements is
to be given I would suggest that the mesothoracic leg

be made use of, as this is usually a more or less reli-
able clue to the other two pairs.

The scheme formulated by the writer (1912), gives the
measurements, in p, in the following order:-

1. Length of coxa.

2+« Breadth of coxa across base.

3. Length of trochanter plus fenur.

4, Breadth of ferwr.

5. Lergth of tibia.

6. Breadth of tibia.

7. Length of tarsus plus claw.

This scheme was the outcome of an endeavour to obtain



neasurerents in direct lines from points which rermain
fixed although the legs are folded in different ways

in mounting.

Considered aione, the character of the legs would not
form a satisfactory character for specifle determination,
but taken in conjunction with the antennal segments, and
the comparative lengths of the setze of the anal lobes

and the anal ring, it is an important factor.

h. Anal ring:

The only nention of this character in the majority of
the descriptions is to give the number of hairs which
it bears. All the series which I now include in the
Pseudocoeceini, however, have the anal ring with six
hairs. It was observed that the length of the anal ring
halrs remained fairly constant throughout all the 2%

of the species, but this did not furnish a satisfactory
speclific character in itself, because there was not
sufficient difference between the length in different
specles. The anal lobes are furnished with conical
spines, glandular pores, and each bears one long seta.
These also remaln fairly constant in length for the
species, so that the comparative length of the setae

of the anal lobes with those of the anal ring, forms,

I think, quite a good character if taken in conjunction

with the antennal segments and the légs.
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i. Host plant and Locality.

A Tew species, such as the cormmon mealy bug, P. citri
Risso, and the long-tailed mealy bug, P. adonidum Westw.
are found on a great variety of host plants, and have

a very wide distribution, but the majority of gspeciles
yvet described have only been found on & single host
plant, and have only been recorded from the one local-
ity. The species which are rost cormor on nursery stock
are the ones which have been spread rost widely in rec-
ent yvears. An illustration of this 1s furnished by the
conspicuous species D. nirae laskell. This was first
described in 1882 from Dermerara, where 1t was found

on Nipa fruticans. It became very common on palms of

different kinds and was soon known as a nursery vest

in Mexico and the United States.

About 1903 it wes found in Europe, and has since been
sent on palms to many parts of the world. It was first
noticed in greenhouses near Cape Town about 1906 or
1907, but it is quite corron there now.

Tt has also been reported recently from India, Australia
and New Zealand.

Dr. Slgnoret established = number of species apparently
on this character (i.e. host plant) alone. A number of

these will be found in the synonyrmy of P. citri and P.

adonidunm.




Development of the Pseudococeini.




Development of the Pseudococcini.

Very little attention has been given to the development
of the mealy bugs. The majority of the descriptions
refer only to the adult female; the males of few species
are known, and the early stages of practically all the
insects have been entirely ignored.

I am able to record some personal observations on the

? series of Pseudococcus citri Risso, but unfortunately

I have not had an onportunity to oﬁserve the ¢ trans-—
formations.

Some observztions on P. saccharifolii Green, which ere

made 1n Indla by Ur. Maxwell Lefroy, are added for
comparison.

After hatching from the egg the ¢ of P. citri moults
four times before the a2dult stage is reached, so that
the following instars 2re passed through:-

Paeudococcus citri Risso.

1. Bgg, hatching in 8 to 13 days.

2. 1lst larval stage, with 6-jointed antennae.
First moult.

3. 2nd larval stage, larger, with 6-~jointed antennae.
Second moult.

4. lst nymphal stage, rith 7-jointed antennae.

Third moult.

%)
.

2nd nyrmr.hal stage, antennae also 7-jointed.
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Fourth moult.
6. Adult, with 8-jointed zntennae.

In P. saccharifolii Mr Lefroy did not find the two

larval stages, so that it is probable that they do not

ozcur in that species. I observed them in P. muraltiae

in a generation which hatched from eggs on October 25,
1910, at Cape Town.

Both & and ? were observed by Mr. Lefroy, so that I
shall draw somewhat fully from his description given in
the Memolrs of the Dept. of Agr. in India,lII,p.l24,1908.
The ¢ and ¢ are alike up to the sscond moult, when the
d, after the moult, enters a period of rest, during
which it assumes a chrysalis form, while the ¢ passes
through another instar before attaining maturity.

P. saccharifolii Green.

1. Eggs laid, hatehing in avout 11 days.

2. Pirst instar, in which both sexes are similar and
active, lasting 4 to 6 days.

3. First moult, occurring 15 to 17 days after the eggs
vere laid.

4. Second instar, in which both sexes are similar, and
active on occasion, lasting about 4 days.

5. Second moult, 19 to 21 days after hatching.

6. Third instar; J¢ enter pupal stage; 99 remain as
before and continue feeding, lasting 6 to 7 days.

7. Third moult; 44 emerge winged.
8. 74 fertilise ¢¢, about 2 days after emerging.

9. 44 die, usually within 2 days of emergence.
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10. 99 lay egyss and then die.

The total duration of life in this particular generation
lasted 29 or 30 days for the 44, and about 34 days for
the ¢9. This represents the period from the time the
eggs were lald until the insects dled as adults.

Other generations were observed in which the life of
the 99 occupied 41, 35, and 50 days respectively.

Mr. Lefroy considered that there would be as many as
eight distinet generations in the yvear, but as there

1s a good deal of irregularity in the behaviour of the
broods they overlap until all stages are found together.
Little 1s known as to how the different species pass

the winter, but in the common forms of greenhouses, all
stages may usually be found throughout the year.

In Pseudococcus capensis, vhich was extremely numerous

on Phytolacca trees at Rosebank, (Soutn Africa), adult

females were always to be found in the cracks of the

bark during the Cape winter.



Scheme for Descripticn of Speciles,

and

Chart Eg g}g in Determination.




suggested Sorome for the full dezeription of Species,

and a suggested Chart to facilitate the Rapid Compar-

ison of one Species with others.

The unsatisfactory nature of rany of the existing descrip-
tions of the Pseudococcini cannot be denied. The fact that
I have recelved letters from Entomologists in other parts
of the world asking if I have a *"workable" scheme for

the determination of species proves that this i1s recog-
nised. The reason for this cannot be shown to lie with
the workers themselves, but 1s to be found entirely in
the characters which were most often used.
Characteristies which we may consider essential now were
not considered at all by the early workers, who, I imag-
ine, were not entirely satisfied, nor am I sure that any
single character used now is entirely satisfactory.

All that can be done, at any time, however, is to endeav-
our to find the most constant characters for the species,
and to consider these as the essentials for the time
bteing. Characters such as can only be Proved by breeding
cannot always be awaited.

Descriytions should be made, as far as DPossivle, on the
same lines, at any rate care should be taken that all

the more important characteristics are given. When given
always in the same sequence the work of comparison is

simplified.
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A definite ssheme, sulted to the particular class of
insects, has several ~dventages, one of which is that it
ensures that no point of importance is omitted.

For a full scheme, to be used in the description of

the Pseudococeini, T would suggest the following:-

I\Ianle : - o ° * ] . . . . . . . . *

Ovisac: eige, shape, colour, texture, whether ~0ult ¢
is enclosed or not.

Ova: sirme, snape, colour, (hatch in . . . days.)

Larva: size, form, colour, waxy secretlon, antennae,
number of segments.

Male puparium: size, shape, colour, texture, emergence
of adult d.

Male: sice, oolour, wings, eyes, antennae, caudal fila-
ments.

Ferale: size of largest specimens observed, shape,
colour, waxy secretion, lateral and caudal
filaments.
eolour in boiling KOH, ligquid stalned?.

2. cleared and mounted:

size, shape, methiod of staining,

antennae. number of segments, range of measure-—
ments, most cormon measurements, average of
10, ?O or 30 neasurancnte, hairs.

legs : measuremente in n, of

(2) length of coxa, (b) ‘preadth of coxz across
base, (c¢) length of trochanter plus femur,

(a) preadth of femur, (e) length of tibia

(f) breadth of tlblu, (g) length of tarsus
plus claw.

digitules:

setae of anal lobzs: range of measurements in
n, mode,

setae of anal ring: range of measurements in
n, mode.

distribution of spines, hairs, and chief
cglusters of glandular pores.
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(Symbiont: position of rvcetom, character of organism,
infection of eggs, cultural characteristics,etc.)

Parasites

Relationship with ants:

Host plants:

Locality:

Nete of eollertion:

Possible:relationships:

Observations:

To obvlate the necessity of referring to the descript-
ions of species in detail, as a preliminary step in
determination, I make use of charts such as those
given with the descriptions which follow.

on receipt of material I make careful notes on the
living insects, noting the ovisacs, ova, larvae, etc
and on the adult insects.

After clearing and staining the specimens I proceed
at once on the particulars required to complete the
chart, making the measurements of antennae, legs,
anal lobezsetae and anal ring setae, from the mounted
specimens.

A curve is plotted for the ntennal segments, red ink
being used. This is the character which is first com-

pared after the living naterial characters have been
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considered. In some cases the first clue to the identity
of the species is obtained from the fresh material,
from 1ts general size, colour, secretion, or perhaps
the lateral or caudai filaments. Its colour in boiling
KOH may give tne first clue, but these are exceptional
cases when dealing with species which have not been
seen alive before, and most often the antennal curve

is the first neans of showing where the insect belongs.
The similarityv of antennal curves is not conclusive
evidence that the insects are identical, however, but
the ease with which the character may be figured,and
the figures compared, rakes this method extremely
valuable. The anal lobe and anal ring setae should

also be compared, and finally the leg characters. If
all these characters are found to approximately agree
the full description should be consulted for the minor
voints.

Unfortunately the requisite details are not supplied
in most of the original descriptions to enable one to
compile charts for many species, and it takes a good
deal of time to secure the type, or at best topotype
material, and make the necessary measurements.

I add a number of coples of original descriptions,
which are indlcated by the use of inverted commas,and
a number of others, abbreviated, but presenting all the

main points mentioned, with charts wherever possibile.



Descriptions and Charts of the Pseudococcini.
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Piversia ~nrantia Cocler=11 - 1801

P. aurantia Ckll. Ann.Mag.¥at JHist . (7),VITI,1.52,1901.

"e .~ Bright orange, with very little mealy Lowéer;
very convex, almost hemispherical.

Long. 2 rr, lat. 1.5 rin.

Legs and antennae reddish brown. Antennae 6-jointed,
fifth joint cup-shaped; joints measuring «s follows
in u :=- (1) 33, (2) 39, (3) 48, (4) 18, (5) %0, (86)
80.

Formula: 6.3.2.(1.5.)4.

An2l ring with gix bristles; caudal tubercles not
at all producer, each bearing a bristle about tie
aire of the bristles of the ar=l ring.

H:b. Las Vegas, New Mexico. April. rarely with

Lasius ~2nericanus.

T have seen an ant wildly rushing ebout with one in
its jaws.

B& its convex shape, together with the orange aclour,
this species is very different frorm 11 the others.

Pirst found by ¥W.P.Cockerell." ‘
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Ripersia confusella Cockerell, 1901.

R. confusella Ckll. Ann.liag.Net . H.(7),VITI,D.52,1501.

"g.—- Length of body 1300 to 15F0u; antennae 660u; wing
11501 ; cottony tails about 700u. Dull greyish brown to
pale pink, antennae and legs almost white; corcum of
thorax pale, witl: a yellowish tinge, no cdistinct vittae;
wings very white; mesosternum vhitish; middle of abdormen
rale. Head seen froi. sbove large, triangular, broadest
behind the eyes, which are small and dark crimson.

?. pale pink, varying to pale yellowish, without lateral
tassels; small caudal tassels present.

Adult (with eggs forming) about 2 rrm long; antennae 6-
Jointed, forrumla 6.3.1.2.5.4.; joints (1) 33, (2) 30,
(3) 45, (4) 21, (5) 27, (6) 60. Middle legs:— femur +
trochanter 150u; tibla 105; tarsus 66u..

®. penultirate stage, (1) 36, (3) 33, (3) 39, (4) 24,
(5) 33, (6) 75. Iiiddle leés:— fermur + trochanter 133;
fibia 65; tarsus 60u. The antennae =nd tarsus of this
ntage are about as 1n the adult, but the femur and

tibia are shorter. The antennal re=ssurements are varia-
ble to some extent, but on th= whole remarkably constant
in a considerable series.

Ege r pnle ferruginouvs, oval; 6501 long.

Hab. Las Vegas, New Mexico, about 6400 ft.in nests of

Lasius armericanus.t







Ripersia porterac Cockerell, 1901.

P. porterae Ckll. Ann.l=g.¥at . Hist.(7) VITI,p.53,1901.

"$.- Globose, very pale pinkish or sometimes yellowish;
mounted swpecimen 2.4 110 long =nd 2.3 rm broad; enclosed
in a snow-white sac just like that of Dactylopius
lichtensioides.

Labium not élongated; hairs of anal ring remarkably
short; legs ordinary, middle leg with ferur + trochanter
135u, tibia 70w, tarsus 60u. Antennae 6-jointed: (1)
35-39, (2) 39, (3) 42-45, (4) 24-27, (5) 33-36, (6)
60-86.

Hab. Las Vegas, on roots of grass, April 25.

A very distinet species, with its pale colour and

snow-white sac."
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Ripersia trichura Cockerell, 1901.

R.trichura Ckll.,Ann.Mag.N.H.(7),7IrI,».55,1901.

"Q .~ Longer tian umiil, ninkish, but covered with
white mealy secretion.

Skin unusually crowded with round glands; cephalic
region sormevhat bristly; ~awisl resion very bristly;
caudal lobes not prominent, their bristles are about
1651 long; six bristles on the anal ring, 135u long;
legs not unusually slender; anterior femur 1l05u;
niddle leg with femur + trocinanter 138u (femur alone
105u, width 36n), tibia 84u; tarsus 57u.

Antennae 6-jointed. Joints: (1) 39-45, (2) 33-36, (3)
30-42, (4) a5-27, (5) =0, (6) 60.

Formulae 6.1.2.(3.5.)4. and 6.1.3.2.5.4.

Hab. Las Vegas, April 29th, (W.P.Cockerell.)

iy wife brought this in witﬁ tiie remark that it seemed

to be new; but I thought it was confusella, until I saw

the extraordinary long bristles of the anal ring and

caudal tubercles. The caudal bristies of confusella

measure about 11l7u, of trivittata 114u. The bristles of

the anal ring Iin rost of the species are under 100y ;-

for instance, 721 in porterae, 45u in trivittata. The

legs of R. trichura are similar to those of confusella."







Ripersia trivitteta Cockerell, 1901.

P. trivittata Ckll.,Ann.Mag.N.H.(7),VIII,p.55,1901.

"$,~Body 950-1050u long; antennae about 6001, 10-jointed,
joints eylindrical, with short whorls of hairs; wings
1100u; two white caudal filaments, short, about 150u.
General colour, including legs and antennae, light straw-
yellow; head, prothorzx, extreme base of antennae, and
abdomen suffused with lilac; mesothorax With.three pur-
plish brown longitudinal stripes; sides of thorax pur-
vlish brown; eyes black, relatively large, prominent,
shiny; head seen from above widest in region of eyes.
?«= About 1.5 mm long; of ordinary form. Pale yellowish,
with a slight pink tinge, some decidedly pink; sparsely
mealy; turning dark brownish red on boiling in KOH.
Antennae and legs pale brown; antennae 6-jointed, (1)
30, (2) 30, (3) 30, (4) 18-24, (5) 24, (6) 72.

Formula 6.(1.2.3.)5.4,

Anterior tibia about 750; tar«us 831,

Hab. Las Vegas, under a rock with Lesivg americanus.

dd and 92 together in numbers, apparently copulating.

This 1s known from confusella by the first three antennal

joints being of about equal length; but I should have
thought 1t only a variety but for the essentially
different d.*






64

Dactopseudococcus filamentosus (Ckll.),1893.

D. filamentosus Ckll. Entom.XXVI,p.268,1893.

D. vastator Mask.N.Z.Trans.XXVII,p.74, 1894.

"?.~ About 3 rr1 long, shape of Conzue ~acti, grey, but

covered with white secretion. The ¢, boiled in KOH, turns
black and gives off a purplish colour. By transmitted
light it appears not black, but violet. The margin has

a series of short hairs. The caudal tubercles emit the
usual fllaments, which, however, are very short. Between
the tubercles, when the secretion is removed, four hairs,
longer than the tubercles, can be seen.

The legs are very small. Tibla not nearly twice as long
as tarsus. Claw slender with a very short knobbed digitule.
Tarsus with two long knobbed halrs as usual. Inner side
of tarsus with a long, rather stout hair, which extends
as far as end of claw.

Fermur as long, or nearly as long, =s tibia and tarsus.
Trochanter with a long hair. Colour of legs brownish.
Antennae very short, with only seven joints; 1 and 2
about equal; 3 and 4 equal, shorter than 2; 5 and 6
subequal, shorter still; 6 shortest; 7 long.

Larva reddlish. Eggs oval, with contents partly of a
verdis-green colour.

Hab. On a plant resembling a Vaccinium, Bahamas."







Dactopseudocoseus indecisus (Ck1l.),1l901.

D. neonexicanus var. indecisus Ckll. Can.BEnt. XXXII7,

w. 209, 1901,

"e.n 1 2/3 rm long. Pink, varying to pale sage green;

mealy; no lateral or caudal tufts; no well-defined

ovisac; legs and antennae very pale.

Middle leg, with fermur and trochanter 174u; tibla 108

uw, tarsus (without claw) 60u.

Antennae 8-jointed, varying to 7; one ¢ full of eggs

had. one antenna with 8 Jointes, the other with 7.

Pormulae:— 8.1.2.(3.7.)(5.6.)4. and
8e2¢1.(3.7.)6.(4.5.)

Measurements of joints in n:-

(1) 36-45, (2) %8-40, (3) 24-25, (4) 15, (5) 14-18,

9
(6) 18-21, (7) 24, (8) 63=-59,

7-jointed form:- (1) 45, (2) 45, (3) 30, (4) 36, (5)
24, (8) 27, (7) 63,

Hab. In nests of Lasius americanus, Las Vegas, New

Mexico. April 22, (W.P.Cockerell).!






Dactopseudococeus missionum (Ckil.), 1910.

Pgs. missionum Ckl1l., Entom. XLII,».113, 1910.

"About 2 mm long, of ordinary form. Apparently with
little mealy secretion; legs stout, lively ferrugineus;
antennae 7 or 8 jointed. Anal ring ordinary, with six
short hairs. Pemales studied fmll of eggs, which are
2751 long and 170u broad.

The species 1is especially distinguished by its small
robust red legs, and small pale antennae. The follow-
ing measurements are in u©:— Hind leg: length of tro-
chanter 105u; of fermur 222; width of fermr 92; length
of tibia 182; of tibia 95, bristles of hind tivbia 15.
Apical bristle of trochanter about 62.

Antennae 7-jointed, joints (1) 37-50, (2) 47-55, (3)
40-52, (4) 37-55, (5) 30-45, (6) 37-22, (7) 75-85.
Antennae 8-jointed, (1) 50-55, (2) 52-55, (3) 50, (4)
22-30, (5) 32-42, (6) 30-35, (7) 38-42, (8) 87-90.

The 7 and 8 joints do not indicate two species; in one
case a specimen was 7-jointed on one side and 8 on the

other.

Hab. Santa Ane Mislones, Argentine, No.l1l3,(Lanille)."
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Dactopseudococcus quaintanei (Tinsley),1898.

D. cuaintancii Tins. Can.Ent.XXX,p.220,1898.

" Adult 9.- Length 2 rm. Width 1.5 rm. Shape, ellipsoidal,
much flattened. Colour, dark grayish-brown, the body is

so covered with white meal that its true colour only
shows on the ventral surface, the colour of the dorsum
appearing quite white. The white secretion mealy, pro-
jecting slightly on the lateral margins, but not forming
well-marked flilaments; posteriorly it is produced into
two short, but well defined, cauda2l filaments; on the
dorsum 1t is alightly ralsed into a longitudinal ridge.

In addition to the mealy secretion, there is some waxy,

threadlike secretion as in D. virgatus Ckll. They pro-
duce no well-defined ovisac, only a fluffy mass of se-
cretion.

Boiled in caustic soda they become, at first, almost
black, and on further boiling they become purplish.
‘Legs and antennae brownish, but much lighter than the
body .

Antennae 7-jointed: 7 longest, slightly longer tpan 2 +
3 (90 - 100p); 2 and 3 next longest, usually subequal,
put twice as long as broad; 1 and 6 next longest, often
subequal, 1 sometimes the longer; 4 and 5 shortest and

usually subequal. The antennae are fairly stout, espec~
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ially joints 1, 2, and 3; all joints are halry, the

hairs being long and slender. Antennae of formula:i-
7.(2.3.)(1.6.)(4.5.)

Legs .— Fermr very stout, being only about twice as long

as broad, with scattered, long, slender halrs; tibia

stout, its width about 1/2 that of the femur, with a few,

long, slender hairs; tarsus stout, quite hairy, bearing

a palr of long, slender digitules; claw stout, bearing

a palr of knobbed digitules. Leg resembles that of a

Ripersia.

d unknown.

Heb. Lake City, Florida, Feb. Sth, 1898.

On Rhus copallina Linn., collected by Mr. A.L.Quaintance.

Remarks: The most prominent characteristics of this
species are: its small size, stoutness of legs and an-
tennae, and the comparative great length of the terminal

Joint of the antennae.”
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Dactopseudocdceus sacchari (Ckil.), 1895.

D. sacchari Ckll. Jn.Trin.Nat.Club.II,p.195,1895.

"¢. in alcohol, pale olivaceous or pinkish, sparsely
mealy, plump, length 4, breadth 2 mm; segmentation
distinect.

Antennae 7-jointed, sometimes 6-jointed from the ob-
scurity of the joint (i.e. suture) between 2 and 3.
Joint 7 much longest; 3, 4, 5 and 6 shortest and sub-
equal; 2 distinetly longer than 3; 7 a little longer
than 4 + 5; joints with sparse whorls of hairs.
Antennae pale brown, small. Legs small. Trochanter
with three bristles; a very long hair at its tip, and
a short spine behind; femur not swollen, longer than
tibla. Tarsus about 2/3 length of tibia. Pemur and tibia
with only a few bristles. Claw large, curved, without
any denticle on inner side.

Digitules of claw filiform. Tarsal digitules ordinary.
Posterior tuberecles not noticeable.

Mentum dimerous. |

Anogenital ring with 6 hairs.

Hab.— St. Anns, Trinidad, under leaf axils of sugar-

cane."
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NDactopseudncoseus zapotlanus (Ckll.),1902.

Erium zapotlanum Ckll.Ann.Mag.N.H.(7),p.465,1902.

" “ Fernald, Catalogue,p.113,1903.

"?. Gregarious on the leaves, in loose globular snow-
white sacs, about 3 mm diameter, which adhere to any-
thing they touch. Boiled in KOH turns crimson, but

only slightly stains the liquid. ? cleared gnd mounted
about 1.8 mm long, and 1 rm broad. Anal ring with six
bristles; dorsal surface with small spines (about 18u
long) in rows, far apart; sides with many minute glands;
ventral surface with fewer but larger circular élands
and a very few bristies.

Labium dimerous, about 100y long, and 81y broad; legs
and antennae pale, no denticle on inner side of claw;
antennae 7-jointed. Measurements of legs and antennae
in p:+ Femur + trochanter 186u; tibia 150u; tarsus 69u;
claw 27u. Antennal joints (1) 30, (2) 30, (3) 33, (4)
27, (5) 25, (6) 27, (7) 66.

Hab. Zapotlam, July 7th, 1902, on "Huele de Noche."

Remarks:— Allied to Erium eriogonum Ehrh. from Calji-—

fornia, but the ¢ is of a different colour, and there

are other dlfferences obvious on close comparison.”
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Pseudococcus adonicur (Linn.) Vestwood,1839.

Coccus adonidum Linne, 1767, edit.”II,i.140.

Ps. adonidur Westwood.Mod.Class.Ins.I 1.118,T839,

T. longispinus Targ. Catalogue,n.32,1869.

. adonidum Sighoret, Beosai,p.506,1875.

3

!

. hoyae Sizn, ibid, p. 317.

)

Lilacecrum Sirn. ivid, . 319.

e

robiniae Sign. ibid, p. 323.

13

tuliparr sign. ibid, p. 323.

o)

. zamiac Sign. ibid, ». 328.

Coeccus laurinus Bdv. Ent.Hort. ».353, 1889,

Boisduvnlia lauri Sign, Essal, p.338,1875.

D. longifilis Comst. Relort,p.341, 188l.

This species has often been confused with Ps. citri, but

nay usually be readlly distinguished by its en ral
c1iesrance. The waxy secretion is riore evenly distributed
o that there is no dorsal band =s in eitri. The lateral
filaments are more slender and thus have the appearance

of being further apart, while the caudal ones often ~ttain
a length equal to or even greater than the length of the
body. This specles 1is vivivarous, while citri is oviparous.
Adult 9. Tn sice the acdult ¢ is sirilar to citri; the
largest =pecimen observed reasured when alive 4.1 rm, and

had caudal filaments 5.5 rm long.
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The colour is purplish nink; and usually shows auite
distinetly through the white secretion.

Antennae 3-jointed, the average length of the segments
from 20 rmeasurements being as followé:— (1) 64, (3) 70,
(3) 71, (4) 39, (s5) 50, (8) 40, (7) 45, (8) 101.

The setae of the anal lcbes vary from 110 to 130w in
length, with 124p the 1ost corron length; those of the
anal ring range from 122u to 148w, with 134 the mode.
Host plants: Like citri, this species has a large variety

of food plants. Sorie of the rost comron are ferns, mango,

guava, fig, vlum, Croton spr., Cycas revoluta, Strangeria

nchizoden, Tlaccourtia «eparia, nd Nerirodiur amplun.

Distribution:- The nrztural habitat of this species is
prohably Southern Furope, but it has gradually extended
ite range until it ig now o r211 known rest in green—

houses and nurseries in all yparts of the world.






P (JLIdOnOCC'L] 9119 R P«rcae (‘[fl,-"r,: ) , IS—/O.(./).

D.(Doe) s mgas Muraag, Jours .Y Rt .Soe . XVIT 1.

162, (PL.X ,Mica.3=9,) I909.

- 9

"Aclt 9. Broadly oval in forr;wredadisii brown in coloulr;
sovers” vith white nowder; sbdorinal segments distinet.
Antennac very long; 8-jointed, Jecirt 8 the longest,joint 1
~Luern very broad; forrulia 3.3.(1L.2.)7.A.5.4,; each Joint
with nany atrong heirs. Legs cub-equal, very ctout, hnlry;
tarsus i shorter thaen tihin; clav lorpe, curved; Jdigituvles
of tarsus long halrn, thore of claw coult not be recogiisesd
by tie: vriter.

Al lobes istinet, each lobe with one long ard a Tour
noirs.

Anal ring vitn odix prerircrt iioirs.

Doreur: witih Tine Aiif? A nally erall ocircular oninnerets.,

Length about 3 to 4 rri, widatu abeout 2 to 2.5 rr,

9
Hob e On pineapple, Japait.
This cnecier closely reserbdbles in forr ard seneral charsc-

ere of anternce =2nd legs Dactylovius vrorclise Boua: ne, but

t*.¢ latter is erzller."



Pseuciococcus alkalinug Coclereli, T502.

Ps. neoreyicanus var. alialinug Ck12, Capint JXXIV,
Tie ;)15’ T¢Co.

9.~ About 2.5 rm long wnui I.25 110 broad, covered with

realy—rhite secretion, with short, thick,cottony caudal

tasrels, and later:l tassels rosteriovly; secreting a thin
i ]

but dense vhite anc, viich eovern nli the hind <nc of the

ingect. These sace ore often ntrined irregularly vrith bright

rellor.
¢ (after boiling in weter ond rounting in o1l of cloves)

Lrisht ororge; cntennae o legs vellowish-hrown; no pro-

et

Tasd cawtal tuberoien; izbiwe 7200 long and bout Tduw

e

bro«d; <ves nrorinent; csudal Tristles abhout 7Hu lonb, Dria-

tiea of snal ring about 66n; lers cuite stout, readtii of
antericor tivie 361 =iavr 7ith no denticle on irnrer side,

alaw digitules —rery glender; no Jistivetiv Inebied tarsal

algitvles; snterrae 8=Jointen.

l'ecaurerents of legs and antennnas in w: Anterior leg .-
7eranr + troehnnter SI0w; tivia TARw; torcun 60u; Hind leg:
FPorur + trochasrter 23Iuw; titda T74u; torous 7ou. Antenncl

N

aepronts s (I) 48=54, (2) 48-R4, P4-30. (%)

—~
™
g
o
D)
g
—
H
~——

24, (B) 22=-24. (7) 24-55. (8) KA-78.
l'ab. Roswell, Newr I'eXlco, on 2 low gruas in an alkaiine

svot, abundant on the leaves and oters Auguvet J4, Tooo»
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Pseudococcus armericanus (Cockerell),T8uC,
Pergandiella arericanus Ckll. Pr.Aecad.lat.Sei.lhil. v.
266, 1856,

Trionyrmus arericanus (Ckll.),Fernald,Cat.n.t6,10803.

Ovisac large, elongate, when corileted enclosing the adult
°.

Adult ¢: About 3.6 rmm long, and 1.25 rm broad, eyes distinet,
caudal tubereles not produced, each with rany srmall round
¢lands and a pair of short, stout spines, and also about 15
siort he“res and one long one. This is like the halirs of

the anal ring, but longer.

The derr 1a covered 7ith gland »its ¢nd escattered heirs;
the rostral loop reaches to cbout ridwey bhetreen the first
and second palr of legs.

i'entunm about S22 long and 104w wide. Legs very sparsely
hairr. ‘

antennie of 8 Joints, the joints reasuring:- (1) 52, (2)

44-48, (3) 26-32, (4) 20-24, (5) 32, (8) 22-24, (7) 26-32

legotioracic leg: coxa 1l6n; ferur + trochanter 240u;
tibia 188u; tarsus 84u: colav 22. Width of ferur 72u; of
tibla 36u.

Host plant: A«h.

Locality: "=zshington D.C.






Pseudococcus burneri n.sp.

On March 9th, 1914, a tree of Viburnum was found badly
infested with mealy bugs at Lydenburg, Transvaale.

A number of twigs were collected and packed in tissue
paper, and sent to me by Mr. Claude Fuller, Assistant
Chief of the Division of Entomology. On arrival ar was
found that all the specimens were dead, and many had been
devoured by parasites and predaceous larvae. Many ovi-
sacs remained intact, but all ova had hatched and the
larvae dead and dry.

The only living material found consisted of :-

Two Coceinellid larvae; two lepldopterous larvae;

and a number of dipterous puparia, of apparently two
species. An attempt 1is being made to rear this material
g0 that determination of species may be possible.
Several large clusters of ovisacs were placed in boiling
KOH and sufficient insects recovered to enable me to
make up slides of many larvae, one adult &, and 30 2¢.
The male was observed, fortunately, almost as soon as
the materlal was placed in potash, so this was mounted
at once, while the remainder was cleared and stained.
It may be mentioned that Dr. Signoret described a mealy

pug from Viburnum sp. in France, in hils Essai, 1875,p.

323. This insect was undoubtedly P. citri Risso, but
as the Transvaal insect is entirely different I prefer

not to adopt Signoret's name P. viburni.
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Description of Pseudococevs burneri n.spe.

Ovisac: About 3 mm long and 2 rmm broad, regular oval
in shape, white, of a fine cottory texture. The adult
? 1s entirely enclosed in the completed sac.

Ova: No ova were found in the material received, but
numbers of dried larvae were still in the ovisacs.
Larva: When cleared, stained, and mounted, the larvae
were about 330u long. The shape was normal, and the
antennae 6-jointed.

1z2le puparium: This was not found, and only one male

was ceen.
Male: as mounted from potash, purplish red in colour.
The length of the hody is 1 rm, while the width of the
thorax, the widest pcrt of the body, 1s 320u. There are
4 caudal setae, but as the specimen was not seen alive
1t 1s impossible to say whether these were all covered
with cotton or not.

Female: Length of largest mounted specimens about 2.5
rr., breadth 1.8 to 2 mm. The colour of the specimens
'In boiling KOH was purplish rink, and the liqguid became
quite dark-coloured.

Antennae: always 8-jointed. Plate I, fig.2.

Range of measurerents:-—
T. II... 17T, 71V, . A VII. VIII.
42—48.58—42;58—42.24—28.24—52.2?—26.28—34.88—94.
Most common measurement :-
44, 40, 40. 28 30. 26. 34. 90.
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Average of 20 measurerents:-
44, 40, 40. 26. 30, 26. 34. 90.

Legs: The reasurements for the legs are as follow:i-
Prothoracic leg: 72. 96. 214, 6. 130. 30. 98.
Mesothoraclc leg:80. 110. 220, 64. 160. 30. 110.
Metathoracic leg:84. 118. 234. 68. 186. 30. 120.

Setae of anal lobes: These vary fTrom 185y to 200u;

mith about 190u the most common length.

Setae of anal ring: These are usually about one half
the length of the anal lobe setae, ~nd vary from 88u
to 100u. Plate I, fig. 3.
The cistribution of gland pores and hairs is normal,
and regular over the body.

(Symbiont: This has not yet beenr investigsted zg +he

material was not in a suitable condition.)

Parasites: Among the material sent were puparia of two

species of Diptera, two larvae of a lepicopteron, and
two Coccinellid larvae.

Host plant: Viburnum sp.

Locality: Lydenburg District, Transvaal.

Date of Collection: March 9th, 1914.

The antennal chart will be noticed to show some likeness

to that of P. irishi, P. neomexicanus, and P. steell, but

other characters do not agree.
This species 1o named 1in honour < Mize 0. Burner of

New York, whose assistance has been invaluable.
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Pseudococecus calluneti Linding-:r, I8123.

Ps. calluneti Ldgr. Die Schildlause, ».90, I9L3.

"Tief senr klein, onhe Wachs rd6tlich, 1 rr: lang,eifdm:ig,
vor der ifltte am breitesten, ziemlich flach,an Seitenrand
1t undeutlich plattchenartigen, sehr kleinen Wachsfort-
satzen, anfanfs freiveweglich, spater in ziemlich fester,
welsser, lang-elliptischer oder eifdormiger, I 1/2 rmm langexr
Hulle.,

Unterirdisch an den Starrchen und starkeren Wurzeln.

n. 7. Docutschland.

Pseudococecus calluneti Ldgr. sp. nov. I78.

[ilXro.: Seitenrand “er Abdominzlsegmente rit je 2 kursen,
kraftigen Dornen. Analsegmnent mit sehr zahlreichen, ventr-
alen, runden, grossen Dr.r.

Unterlippe 3-zliedrig. Klaue kurz, kriftig, ziemlich stark
gekrurmt, mit Zahn auf cer Innenseite nahe der Spitre.

Fuhler 8-gliedrig.

Auf Calliuna vulgaris.®
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I'neudococcus capensis bBrain, I6T3.

Ps. capensis Brain, Ann.Fnt.Soc.Amer.V.2,p.182,1913.

visac large, 4.2 rm long and 3 rm broad, vidte, TibTrous.
Ovissces often clustered topetter especially in the fruits
of the ..ost vlunte. This vas especially noticeable in the

case of Phytolacca and grares.

Cva, sbout 3604 long and 1801w broad, brizht orange yellow
in colour.

Adult ¢: largest speclimen seen was 4.2 rm long and 3.4
broad. Waxy secretion usually =cant; lateral filarents =re
short and slencer; caudal ones, (2), vlien the insect is in
a sheltered position, sometines attainingvhalf the 1ength.
of the body.

Antennze 8-jointed, the average liengths, from 20 measure-—
ments: (1) 68, (2) 81, (1) 8%, (4) 42, (5) 59, (8) 39, (7)
‘44, (8) 105.

Th> cetae of the anal lobes varied from 117u to 173u, with
1281 the most czorrmon lenctn; tlivse of the anal ring were
154p to 180u, with 160u the moce.

T™he reasurements of the resothoracic leg in the type clide

vere 98, 129, 327, 91, 258, 38, snd 121.

Host plants: Phytolacea diolea, Albizzia lovhwntha, 1nlva

parviflora, Sonzhws oleraceug, Senecio vulgaris, vires o
P sl iib e

-

Locality: Wertern Province of Cape Colony.
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Psewdococcus =itri (Risso), I3I3.

Dorthesia citri Risso Iasai Hist.Nat.des Orangers,b18l3.

Dactylopius vitis Niediel, Bull.Soc.d'Acelin,p.328,1870.

alaterni 3izn.BEsazl, p.309, 1875.

citri Sign. ibvid, p.3i2.
ficus Sign. ibid, 1.315.
indicus Sign. ibid, p.317.

lavandulae Sign.ibid, p.318.

viburni Sign. ibid, p.523.

Boisduvalia ~us ricaudsts Sign.ibid,p.339.

Lecaniun oayilococssusy Asnm.Can.kEnt XI,p.160,1879,

Dactylopius brevispinus Targ.Ann.ii Agr.p.l37,1881.

destructor Cormst .Pep.U.S.Dent JAgr.1.342,1881.

Ovisac small, rore or less spherical, at first covered by:..
the bodiy of the ?. As the mass increases it is generally
seen as a rounded mass protruding beneath, and in front of
the insect .

Ova orange yellow, 320-350u long, and about 150u broad.
Adult ¢, with ovisac completed, nay attain.4.5 rm in
length and 2.7 mm broad. Colour usually»purplish—pink

put the colour is nore or less obgcured by the mealy

white secretion. There 1s generally a distinet median
dofsal band on which the secretion is less dense or

finer, so that there is a longitudinal band whieh avpears
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s1ishtlv darker in colour. Trere are distinet lateral
filaments, wnich are cormaratively thick, and number
seventeen on each side. The caudal ones are longer, but
are also thick: these never attain a lengtii of more than
half the length of the bocy.

Antennae of 8 joints, the average length of the segments
from 30 nmeasurements, are as follows: (1) 63, (2) 64, (3)
64, (4) 40, (5) 43, (6) 43, (7) 47, (8) 106.

The setae of the anal lobes vary in length from 18Cu to
225U , with 225u the most corron length. Those of the anal
ring vary from 108y to 138w, with 115w the rode.

Intracellulsr syrbiont: Cowugiiorveoes dectylopil Buchner

lives in a definite mycetom, tihe "ecorpo ovale" of Berlese.
The organisr is elongute, neually more or less aickle—-
shaped, ten or twelve of which are enclosed in a cell, or
ngferetter . Infection of the ovum takes place by nmeans
of several "sferettes".

Host plants: Orange, lemon, citron, coffee, tobazco, ivy
oleander, and large numbers of other plants are teily
infaercted by this insect in different parts of the worlid.
Nistribution: Soutiern Furope appears to be the original
home of this species, Mut ouving to its wide range of food-
plants, and the adaptcbility of the insect to different

eclinatic conditions, it is now found in all countries

which have terperate or sub-tropical cliratesn,
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Pseudococcus coffeae (Newstead), IH08.
D. coffeae Newst. Journ.Econ.Bilol. III,2,p.37, 1908.

wpacult ¢ covered withi dersely felted 1lates of white secre-
tion, but this covering wvas 80 ruch iniured as to render it
irpossible to give a correct description of its arrangement .
Forrm rather short, ovate. Antenrze long, cetose, of eignt

segrents, terrinal ceprent mueh the longest ond =ore of the

3

hairs upor it are longer and stouter than the rest.

>

Legzs normal. Margins with an equldistant series of sj:ines,
usvelly in pairs, caci aurreunced by o group of rather large
spinnerets. Deimal spinnerets rminute; spines few and scatter—
ed. There nre two 1airs of large ventral glands, the first
pair are placed near the nargin immediately below the inser-—
tion of the antennae, the other palr als c—rerginal are
situsted & 1little anterior to the ansl owvening; each gland
has a long transverse nlit and o bilateral lurular patch of
chitire thickly stuviced with opinnerets and ninute hairs.
Anal orifices with 6 hairs. Anal lobes noiral, each with 2
few short srine-like hairs zrd a single long stout heir.

Heb. On Literisn coffee; dJeva, 7. I. 103.

This species ray be distinguished chiefly by the denrely
reltec plates of wiilte seceretion which cover the dorsurm.

In the form of the waxy covering it reserlhles D. nivaze, but

it is o rweh larger insect.”

*
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Pseudococcus corstockl (Kuwana), 1902.

D. comstockl Kuw. Pr.Cal.fcad.Sci.(3)III,p.58,19023.

The ooult ¢ 1s song oval in outline, about 4 rr long and
2 1'm broad. The colour of the body is purple, viille the
legs and antenrce are brown.

™e antennae are 8-jointed, the average lengths of four
measurerents being:- (1) 44, (2) 56, (3) 51, (4) 31, (%)
34, (6) 34, (7) 39, (8) 101.

loutnparts large; rostral lool 1ong.

Legs normal; coxa longer thai wide, with several splnes.
Trochanter as usual, bearlng one long, and ceveral short
hairs; ferur thick, with the outer rargin convex, with
many scattered hairs; tibla as long as ferur, tapvering
posterioriv, with many hairs. |

Tarsal digitules fine and knobbed; those of the claw
snort, gradually widening into large Knobs.

Norsum ith fine scattered hairs and round pits.

Anal ring round, prominent, with =ix hairs.

rost Tlants:— In cracks of the trunk of a rulberry tree,
rear the ground, and covered by a covering rade by anté.
Also cimilarly on the trunlt of a ¥ind of nanle.

ocality: Tokyo, Japali.
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Pseudococcus cualatercis Coclerell, 1903.

Ps. cualatensis Ckll. Entom.XXXVI, p.47, 1903.

*Adult ¢ about 2 mm long, entirely covered dorsally with
dense white secretion; on boiling in KOH the colour is
very pale pink, and the legs and antennae are light-
brown.

Dermis furnished with the usual glands and with many small
hairs. The setae of-the anal lobes are about 120u in
length, while those of the anal ring measure about

75 .

Antennae 8-segmented, the measurements of the joints
being as follow:-— (1) 39-48, (2) 36, (3) 28-30, (4)
15-18, (5) 18-27, (6) 21-24, (7) 30-33, (8) 57-60.

The prothoracic leg measures .- femur + trochanter 198u;
tibia 904, tarsus 51u.

The legs are rather stout and short, with the claws a
little longer than is usual in the group; the tibia and
tarsus bear numerous heirs; digitules fine hairs bearing
small knobs.' |

This species was found inhabiting the same galls as the

Coceld described by Cockerell as Akermes colimae.

Ants, Azteca longiceps, were found in association with

these insects.

Locality: Cualata, Colina.
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Preudococcu= cvierl (Signoret),I875.

D. cyperi Signoret, Ecsal,n.31I4, I8T5.

"Pesserble et ext généralerment confonu avece le C.adonidum.

Nfun brun marron 2lair dans les vieux irdivicdus, d'un Jaune
clair rour les jeunes; d'une longueur atteignant cuelousfois
4 rm sur 2.25 1 de large; les cntennes proportionnellement
slus courtos aue aans lss estécen voisines, les deuxidne,
troisidnme et huitiére articles les ylus longs, ze lernier

le zlus longs e tous, :uis le 3e et le 2e; le 4e est trais-—
zourt, X peine le moitié du suivant; les 52, 6e et 7e Jgoux;
ies pattes ~ceont courtes et éﬁaiﬂses;Alﬁ tarae st frés—-court,
3 pPeine le tiers de la Lorgveur des tibias.

Tels sont les curactiren les wlus facelles a distinguer.
L'zbdomen est 1lésarsient ponetud, avee quelaucn rares voils;
les loboes lataeraws ~t coux de 1llextrdritd sorie dAans ~donidwr:.

T lorve erbrvonneire est corme les autres especes, ainsi
auve la larve rale.

Le 4 est 4 'un brun Jaunitre nlus clair sur 2 f«haoren, les
articulations segrentaires plus clrires.

La t&te est slobulruse, nubescente, plus Toncic cue le
reste, 2vee 4 veux et 4 oselles. Les ant~nnes sont t1ds—

Y

longu~s, le 3e article le plus long, dbuis 1o I0e, les autres

- ?

peu pres ésaux, trés-rubencents.t

lebe. FIrance.
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Pseudococceus aasy- irid (Cockerell), 1896.

D. dasylirii Ckll. Journ. N.Y.Ent.Soc. IV,1.302, 1496,

we ., Lengtin 4 rn or slightly less, cark olivaceous, covered
with white meal. No latcral tufts, but sides very mealy;
thick caudal tufts like those of D.virgatus, not very long.
Antennae very slender, 8-jointed. Forrmla 8.3.(1.2.)(4.5.6.)
7. A1l the joints longer than broad; 8 with three whorls of
nalrs; 3 very slender, nearly as long as 8; 1 longer than
its breadtir at base; 8 about, or nearly as long as 6 — 7.
Joints with sparse whorls of long halrs. Colour of antennae
rown.

Legs ordinary, srall, slender, pale-brown. Tarsus about I/B

as long as tibia. Claw short

, moderately curved. Talsal

digitules extrerely slender, filiform, with minute knobs.
Digitules of claw about as long as claw, stout, bulbous at
hese. Tibia with 4 strong bristles on outer nargin. Candnl
tubercles low, rounded, with £ rather long bristle, some
short bristies, and a couple of short stout spines.

™e ¢ does not staln the liculd in whiech it is boiled.
Young larva light yellow.

Hab. Organ, Mew Mexico, 5,100 ft, in great numbers 3t Haze~

of leaves of Dasylirion wheeleri.

Tne larvae live at the extreme base of the leaf, which is

pallid; the adults a little further up.*



Pseudonnnis ephadraa (Coquillet), 1890.

N. ephedrae Coa. West Amer. Sci. VII, p. 43, 1390.

The adult is viviparous, and secretes 2 layer of white

cottony matter on the ventral surface, and this gradually
extends upward until the whole insect is enclosed.

Adult ¢ about 4 mm long, elongate, dark olive coloured,
almost black. The mealy secretion is white, and the

lateral filaments are only present on the posterior

segments.

Antennae 8-jointed, the measurements varying as follow:-—
(1) 68-75, (2) 86-95, (3) 84-95, (4) 60-75, (5) 60-77,
(6) 54-60, (7) 54-58, (8) 108-114.

The anterlior leg measures aprroximately .- Femur + troch-
anter 344u; tibia 249u; tarsus 98u.

In the form described as a variety from Mexico, Cockerell
found that the 4th antennal segment was smaller, the range
Leing 60-75, while the 4th Jjoint of the specimen from
California measured 75u. The mesothoracic leg of this
variety measured : femur - trochanter 390u; tibia 300u;
and tarsus without claw 100u.

The tarsal digitules in both forms are said to be =imple
hairs.

Host plant: Ephedra californica.

Localities: California and Mexico.









Pseudococcus farnesianae (Targioni),1888.

D. farnesicnce Targ.Annali di Agr. r.436, 188¢&.

" Corpo della fermina minuto, rosso villoso; rargind,
lobl leterali, lobi analil terminati ca setole.

Antennae filiformi, alla hase ingrossate; 1 articolo
discoidale, assai largo; 2 anulare piu stretto; 3 , 4
cllindrici, plu lunghi del 5 , 6 , 7 , 8 alcuanto plu
lunghi dei precedenti, ultiro wmvena gredatamente ingros-
sato verso 1l'extremita, lungo cuanto 11 7 e 1' 3 insiene,
tutti lateralmente, verso l'estremo terminale, guarniti
di una minuta placca -on reli.

zarpe robuste, dalla 1 alla 3 gradatamente piu lunglhv:,
Tivie, tarsi iineari, lungo il margine interno ed esterno
apinulosi; tarsi circa I/3 delle tibile.

Labro breve triangolare.

Lungh. el COTPO teeveivvereassea.. i1, 2,867,

Lungi. delle antenne ...ceeeeseees mill. 0.87.

Dactyl. Parresianae (n. sp.)"
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I’seudococcus formiceticola (1=wstead),l900.

D. forricarius Newst.The Erntom.llon.lag . XXXVl 1,.54¢,1800.

D. formiceticola Yewst. ibid, ¥XXVII,p.86,14Cl.

" ¢ adult viviparous, very shert ovate, convex zbove, and

flat beneath. Colcour vhitish, tlioracic and sbdorminal areas

9
with several distinet nnrrow, transverse, yellow brown
mars, which are confluent in the riddle forming a strong
median line.

Antennae of 8 joinls, thie vidth of L about ecual to the
length of 8. Forrula: 8.(1.2.)(6.7.) 3.(4.54).

Derrs thickly set with short stiff hairs, forming tufts =t

]
the margin of each segment; there are also numerous circu-
lar srinnerets, and near the anal opening two large eye-
1like glands.

Legs short and very stout, ecual in length to the antennae.
Anal ring of 6 long hairs. Anal lobes zbnormally large,
vlaced closely togetirer, and thickly «et with long =stif~s
hairs and spines.

Long, 2 to 3 1.

Larva elong=te. /fral lobes very slightly indicztec, ind
furnished with very Jore hairs. Antennze of A jointe,

Heb. Metherarn Hill, N. Honkan, 2,000 fi zititude, with

r

Crerastograler sp ex coll. Vesrone

3

?




Pseudococcus fragilis Rrein, I9IA.

Ps. fragilis Brain, Ann.Ent.Socc.Aner.V,2,p.186,I912.

Adult ¢: The largest specimen, rounted, reasures 4 rm long
and 2.4 mm broad. The Integument, hairs and spines are
unusually delicate, and the =sntennae long.

The gland-vores are scant, and the hairs few in nurber,
but some of the latter, on the dorsal surface, near the
anterior part of the body, are exceptionally long, sone
reaching 160u or nore.

Antennae 8-jointed, the average lengths of segments, from
ten measurerents being:- (1) 66, (2) 80, (3) 90, (4) 57,
(s) 70, (6) 53, (7) 55, (8) 114.

The setae of the anal lobes are about 230u in length,
while those of the anal ring are about 193u long.

The mesothoracic leg measures: 129, 167, 417, 102, 304,
38, l44.

Host plant: Orange.

Locality: Cape Peninsular, South Africa.

T™his material was collected by Mr. C.P.Lounsbury, and I
described the species from slide‘raterial, sco that I

e nothing of the ovisac, and characters of the living
insect, such as lateral and caudal filanments etc. I hove

to complete these particulars on ry return to the Cape

this year.
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Pseudococeus glaucus (Maskell), I878.

Do glaU.GU.S "T"’:'.K@ll, NoZoTI’fﬁ‘:’ls . ’XI ,-l) 08I9,I8780

h
" This species differs Trom the last (P. calceolariae,)

in its colour, which is light green, and in having a 1-ss
regular oval line, (outline ?) ; the abdominal region
runs riore to a npoint.

The ntennae, feet ete. resemble those of D. calceolariie.

Ty specimens are from Pittosporium engenioides and Pubus

avitralis.

I have one specimen which appears to me to be a male in

an early stage. In outline it resembles a fermale, but the
rostrum 1s avsent, and at each =ide there is a protuberance
witleh seems to me to be the muiiments of the wings.

The abdominal segments overlap each other, tending to the
form of abdomen of the male Co:cidae.

The antennae which are thick have 6 joints. The claw of the

foot is very small.t
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Pacuiococcus gutierreziae (Cockerell),T6C6.

D. gutierrezicze Ckll. Journ.M.V.Frt.Scc,TV,....03,T1&96.

"Slate colour, «rall, (vien flattened under covor gl:ion,
~2fter boiling in FOH, 2 rr Long &nd 1 rr bro-d.), forming
a long firr snow—rshite ovisze, 4 to 6 rm long, znd about

1 i broad, on the n.rrow leaves of the tutierreria.

?. Elongate-oval, loes not =~tain *the licuic in which it is
bolled; antennae and legs p=le. Antennae 8-jointed, of the

usuval Dactylonius tyre. Formpla 8.1.2.(3.7.)(4.6.)0.

£ 1s browucer than long; 3 is:nonspicuously shorter than 2;

1 is very lorge; o has three vhorls of hair~.

Anal ring wvitih the uwival 6 hairs. Caudal tubercles very low
with the usual hairs, the longest a little longer than those
of tho enal »ing.

Lege ordinary. Troclitnter with = ratier shiort bristle.

Tibia alront as long as ferur; tarsus rather rore than 1/2
as long =s tibia. Claw small, not rmeh curved, Torscl dig-
ituler filiforri, witheut Inohs. Digitule~ of clawr stout,

but very short, shorter than clawv.

helre iesilla Velley, between Las Cruces snd Orcsn, sbundant

on Gutierrezia sarothrae vaor. Also shundant on Quticrreris

sarotiirae near the 'uscalere Agency, 2t the tvpe loeslity

Tceryva townsenii,

It oo a Chalsiiid warasitelt
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Paeudococeus hibernicus (Newctead), 1830,

D. nhibernicus Newst.,Ent.Mon.lag. XZXT,1.267,1895.

"? Adult oviparous, elongate-ovate, covered with & szc at
gestation. Antennae of 8 joints, of whichi 8 is the longest
and about equal in length to 5, 6, and 7 together; 1 and 2
about eaual to 8 together; 3, 4, 5, 6 znd 7 shortest and
subequal; &«il with many fine hairs.

Hentum biarticulate; on eitlier =¢ise of apex severnl (?5)
rather long hairs, arrangoed close together; roctral fila-—
rievts, unexpandes’, shorter than anterior legs.

Legs long, posterior pair longest; tarsi with claw about
half the length of tibiae, with four slencer digitules.
Anal lobes large, studced vitn mmwerous short stiff spines
and hairs, each terminated with a single long hair.

Anol rins of six hairs.

Derpdis with snort: sesttor L hnailrn; oand 2 rnergin in Tront
rany scattered circular discs.

Lonz, 4.5 ry, wvide, 1.55 rr.

Se.c of ¢ white, closely Tolted and complete, but easily

9
ruptured. Long 4.5 rr:, wide 2.55-3 1.

Hab. In the "erovms" of a species of grass in san'y soil,
on & chalk cliff close to tuic sea, at Ballington, County
Antrim, Irel:z=nd.

Orie creclren exsrined wvas brdly pr;rasitige(‘._’ but did not

differ from any of the ierfect ex opleg.
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Pseudococens irisui (Cockerelil), 1900.

D. drishi cx11., Can.Ent . Y¥¥XIT, 1.139,1¢00.

Frive irishd Perrslc, Catalogue,1.133,1505.

M9 Adult dnel eed, Somine o very convex chali-viite
ovisae cbout 3 rr long and 2.5 rm Lizi, the racs cluntered
on the twics of the plants at the nodes, from two to ten

at tle nocdes. Toge ond nevly haotehad larvoe pale vellow.
Aduit ¢, after being bvoileod and flattened on the slide,
nearly circular, =almost 2 rm long. The insects <o not

stain the liquid on voiling, but the boiy contsains = dull
crimson pigrent, partly retained in boiled specimens.

Skin with meny small round glands, vwhich in lateral view
look like truncate spines. Dermal hairs very few and small.
o leteral petclice of ¢pines. Caudal lobes completely
obsolete, marked only by a palr of short stout spines on

each side. Hairs on anr=1l ring corparatively short and

inconepicuouvs, rmuch smaller than in D. tovnseidi.

Legs and antennae pule yellowish. iiddle leg measuring
about as follows In p :- Coxa 111, femur + trochanter 231;
tibia 180u; tarsus iy claw 30u; width of fermr 57n.
Antennae 8-jointe~, the Joints measuring in wu:-

(2) 36-40, (3)33-42, (4) 18-27, (5) 28-27, (6)
16-24, (7) 27, (8) A9=78. Forrmula varying from 8.1.3.2.(4.7)
r.6. to 8.1.2.3.(5.7.)4.6.

Hab. Tempe, Arizona, on Lanea tricentata, Oct, -8







Pseudococcus juniperi (Bhriorn),I006.

D. junivcri Bhrhorn, Cen.Ent.XXXVIII,1.333,I506.

"Afult ¢ oval, about 2 mm long and I mm broad, convex,
slightly covered with secretion. Bgg—sac -rcll. Young
larva reddish. Adult ¢, vhen boiled in XOH turns dark
crimson. Derm colourless, with numerous short, straight
spines on the dorsum.

Antenrae g—jointed. Joint 8 longest, I and 7 sub-equal;

4, 5 and 6 about equal, and shorﬁest. Formula:-'
8e3.2.(X.7.)(2e5.6)s A1S0 8.3.2.7.1.(4.5.6). Legs long

and slender. Ferur :nd tibia 2bout ecual. Tarsus about

I/2 of tibia. Tarsal digitules fine Knobbed hairs. Claw
small, slender and curved, with curved club-like dlgitules
reaching to en' of »law. Measurenents of leg-joints in p:-
Coxa 96; trochanter 48; ferur I83; tibia I°2; tarsus 95;
claw'24. Caudal lobes rounding, with one very long, stout
bristle (200-2I2u,) and three short stout spines on the
outer and onc on the inner nargin.

Tach lobe has nunerous round gland orifizes. Anal ring
large, oval, zbout 80 by 60u, with 6 long hairs, about 220u.

Hab. On Juniperus virginiana, Ashiforks, Arigzona.!
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Preudococcus Kraunniae (Kuwana), 1903.

D. kraunhiwo Xuwr. Pr.Cel.Acad.Sei.(3),IT7,1.55,1802.

"Adult 9. — Enclosed in a cottory sac of irregular shape;
colour recdish brown. Wicer boiled in KOH and epread out
under coverglass necsures 2 rr. In lengthh and 1.5 mm in
vieth; broad ¢1iivntical in form.There is a transverse

row of svines on thie dorsal asypect of ecch segment; ven—
tral asmect it fine hairs; cecreum covered with small
round pits. Antennce and lege large, brown in colour.
Antennae 8-segmented, .5 rr long, heiry.

Ferrula 8.3.3.1.5.(4.6.7.), recaurca.ents of Joints in w:-
(1) 69, (2) 77+80 (4¢) rE, (r) 56, (B) B3, (7)

[ QY [akre
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r5, (8) 111l.

?
Mouthparts compsratively large; rostral loop long, extend-
ing down to the first or second abdomninal cegrent.

Legs subecual, heiry; coxa ruch wider than long; troci-
anter as usual, bearing a few spiny nelrs; Temur thick,
outer margin convex; tibia slightly shorter thar femur,
and thiree tiles ne long as tarsus; tarsal digitules fine
and knobbed, digitules of claw stout, short and knobbed.
Claw as usunl, curved.

Tach of the marginal lobes of the posterior segrent bezrs
a single long hair witihh two spines at the base.

Anal ring large, prominent, with 6 hairs.

Hab. On Kraunhiz floribunda, Yokohama.¥







Pseudococcus lilacinus Cockerell, 1405.

Ps. lilacinus Ck1ll. Pr.Dav.Acad.S2i.7,p».2078,T8905.

" ¢ globose, cennsely covered with white rieal; when mounted
subglobular, about 180Qu long; after ballirg in U2H ths
>0lour is 1ilac; legs fairly «lort, anterior lsg with the
fermir - trochanter 20Cu long, tibia 100w, tarsus 65u.
Hind leg with ferur + trochantsr 345ulong, tible 150u,
tarsus 70u; width of Terur 65w; 2oy rctout, sirple.
Antennae 8-jointed, lengti: of joints in u :—= (1) 25-F5,
(2) 32-52, (3) 37-50, (4) 20-45, (5) 25-42, (8) 27-30,
(7) 30, (8) 80.

In one inst-roe joint 3 rcasured 73u, evidently being
combired ith 4.

Larva in body of ¢ about 37ulong.

Hab. Lueban, Tayabas, Philipprine Islands, on cultivated

oranzse.

T suppored at first that this species rust be Ps. fila-

mentosus, but that i« quite different by the hlue-green

pigment after boiling, and the antennae are also different.
On account of the pigrent it is equally excluded from Ps.

albirziae. By the purplish nigment and general arrvear-

ance it resembles Ps. cuaintarcii (Tinsley).

The antennae are very variable, but the series 25, 45,
45, 22, 25, 30, 30, 80, expresses what I *take to be the

norral lengths of the joints."
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Poseudococcus ilobulatus (Maskell),I893.

D. lobulatus Haskell, N.Z.Trans. ,XXVI ,n.51,1893.

"Adult ¢ yellowish~brown or sometimes reddish-brown, covered
dorsaily rith white cotton, and having a marginal fringe of
white cottony processes which are somewhat longer on the ab-
dominal segments. Length variable; the specimens seen 2vsrage
I/TT in. Antennae of 8 joints, of which the last 1s fusiform
and the longest, the sequence of the rest being 2.3.8.4.5.7.1.
Feet rather long: Teinur strong; trochanter bearing one long
hair;tibiz2 eylindrical, with several fine halrs,and with tuo
~pines at the extremity; tarsus tapering,pubescent; the tibia
is 2 I/2 times as long as the tarsus; upper digitules short
fine hairs,the lower pair only very short fine bristies lying
along the claw. Mentum conical, dimerous;the abdomen 1s trun-
cate, and terminates in four inconspicuous anal tubercles,
each bearing 2nnical spines and short setose hairs;

Anal ring large, compound, with 6 hairs.

Epidermis bearing some very small circular spinnerets =nd
hairs; the spinnerets and halrs are more numerous near the
margine.

Larva and J not observed.

Hab. In Australia, under loose strips of bark of Fucalyntus

globosus. lly specirens were sent by !ir. Froggatt from Bendigo,

vietoria. E. globosus is a Tasmanlan tree.”
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Pyawinascs s lousehurvi Brain, 19I2.

Ps. lounsburyi Brain, Ann.Ent.Scc.Aner. V,p.179,1912.

Ovisae, when completed, entirely enclosing the 2dult ¢,

4.5 mm long, elongate, oval, composed of threads which,

under the microscope, have a "glassy" appearance.

Ova.- Closely surrounded by fibres of the ovisac, orange—

yellow, 340u long.

Larva nearly transparent, 680u long; antennae of 6 joints.

¢ puparium small, brownish white. Adult 4 of the usual

Pgseucocozsus type, antennas of 10 segrments.

Adult ¢ about 3.7 mm lomg, elongate, narrow, purplish in

colour. There are no lateral filaments, but four caudal

ones are generally present, of which the inner pair are

sligﬁtly the longer.

Antennze of 8 Joints. Averoge of 10 measurements in p:-

(1) 61, (2) 69, (3) 47, (4) 28, (5) 42, (8) 28, (7) 37,

(8) 92.

The sctae of the anal lobes are from 144 to 160n long,

while those of the anal ring are 104 to 128u in length.

The measuremenst of the mezothoracic leg are a2s follow:
83. 121. 304. 76. 205. 40. 1086.

Host plant: Agapanthus urmbellatus L 'Herit.

Remarks: This specles was first found by lir. C.P.Louns-—

bury on the leaf bases of thls plant at Kenllworth,S.A.
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rseudncozeus 1uffi (Hew tead), IS0I.

D. luffi Newstend 'r*.Mon.Hag. ,7¥XVTT 1.85,7901.

"Orirae of ¢ vether 2loiely “itted, long, covlindriecal,anc

9

of cqual width throvsliout; ¢ romaining uncovered at the

- '

cephzlic extrerity. Loiy. 5 to 4 11, reter .75 1ni.

¢ adult verv active, couastimieting ovisac at period of
gestation; mealy, but withouvt riargirel apvendaces; sefren-—
tation distinet; foin ratlier short, ovate, =zn L extrerity
errarginate. sinal lobhes irdicsted by a single hair. Aral
ring of six long '.sirs., intervering eraces vith irre-uviar
ovate {lcrns. Derrig thicklir cmet rith eircoulsr spinnerets,

-

forriyg road bhande on the avioringl negrents; there are
also numerous =nort hairs but *these are fever in number
than the spinneretsa.

Anternnce of 8 Jeints,of wivieh the lest 1s ru-h the Lloigest;
Teirvla, 8.7.2.3.4.(5.6.7.) all the joints itk fine heirs
Yenturi biarticvi~te, »rtlier rointed, Jjoints withh Inute
hairs ¢ toti surTaces.

Lops —mather long, haiivr; digitules to ~lay elichtliv dil-teo

thooe of *arsuc sirmnle,

a

Letg . L5 to 2 rn.

Hab. On the lower ster and rorots of Lepigonuin runestre,

Guerrsey  Mnear the west coast of the islznd", Sept, I8EC.

3

-

s e e YF- T .|
Nigeovered tv lir. TJAJLaff LM
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Pseudococcus macrozamiae (Fuller), 1887.

D. macrozamiae Fuller, Notes on Cocc. W. Austr.1..10,I897.

Tr.Ent.Soc.Lond.p.454,1899,

"Adult ? active; 1light yellowish-brown; elongate, flattish,

segmented; with dorsal meal and short lateral tassels.

Anternae of 8 joints, basal wide and stout, remainder cylin-

drical, apical longest and almost fusiform; seduence :-
8.1.2.(3.5.)4.(€.7.)

Legs ample, spined. Tubercles smsll.

Anal ring conspicuous with 6 strong hairs.

Dorsum clothed with many hair-like spines and with numerous

multiocular pores and raised spinnerets.

Mentur eonlcal, apex haired, monomerous (?).

Fyes sub-conical. Length 0.16 inch. Eggs yellow, depos-

ited in thin cottony Webs.

Larva yellowish-brown. Antennae %-jicinted, anal tubercles

small.

On Macrozamia frazeri.

Locality: Swan River, Western Australia.

Generally found at the bases of the fronds."



Poeunccocoun rarilioeriae (Bouché), I844.

Coccus mamillariae Bouché,Stett.Fit.Zeit.,V,1.302,1844.
o " Boisduval,Ent.Hort.,3.055 I1867.

Dactylopius . Signoret Bssai,p.320,7875.

Pseudococcus . Fernald, Catalogue, p.106, IY03.

Stiroret, loc. cit. writes:-

"Clest sur diverses lMomillaria que 1'on trouve cette espéce

qul reserble beaucoup =u. D. adonidur:, riais en général plus

retite que lui, ce cul ne suffrait certainement pas pour
établir une eswece; rails nous trouvons aussi une différence
dans l'antenne: ainsi, conposée de huit articles corie los
autres, elle ciffére par le 2nd artiele qui est le plus long,

tandiis due clest le 3e cdans l'adonidum; de plus, ies 5e, 6e,

et 7e sont les plus petits et le 4e plus grand cue ceux—ci;
fans llzdonldunm, ce cdernier est aussi court cue les autres.
rette diffirence de longueur du 4e article et le ond orticle

plus iong la distinguent aussi du D. pteridis; égalenent le

4e zrtlcle dans D. cyperi est treés-petit et le 8e article
le »'us grand, ce qul falt qu'on ne peut les confondre enncr-—
ble. De plus, l'antenne ici est plus courte en.général; e

reate ocriie dans les autres Dactylopius.

Avec les auteurs qui ont parié de cette espece nous trouvons
la sécrétion moins abondante sur les cdtés.

Nous ne connalssons pas lc &, due Bouché cdecrit corme suit:
"d. D'un brun rouzo fonce, alles blanches, nervures forte-—

ment saillantes en arricre; nettes Péles, flletq Planos
“oriblable & 1'adonidum, mais 1lus wetit et plus fonoa.nn




Pgseudococcus mesembrianthemi n. sp.

Ovisac: elonyate oval, but more or less ilrregular in out-
line, white, cottonv, loosely felted. Under the microscope
the threads have a 'glassy" appearance. When the ovisac

is completed it-contains large nurmbers of ova, and also
the shrunken body of the %.

Ova: elongate, oval, sbout 3904 long and 170u in diameter.
"hen seen in the ovisac they apprear orange yellow, but
under the microscope they are anber yellow in colour.
Larvae, newly emerged: about 480 t6 500w long, elongate,
seen under a low power the caudal extremity appears to

be rather pointed. The colour of the body is orange yellow,
but the iegs and antennae are paler, clmost colourless, in
fact, and transparent. Antennae 6-jointed.

d unknown.

¢ adult: when taken from the ovisac, small, about 2 mm

long and 1.35 mm broad, with the two extremities curved
inwards, ventrally, so that the dorsum is rounded. The
colour is pinkish red and the waxy secretion scant. The
lateral and caudal filaments are irregular and usually
bent; they are of median length and thickness, and have

a felted appearance.

When placed in boiling KOH the colour is reddish, and the
liquid is only =1izhtly stained. After boiling the body

becomes distended and straightened out. The largest ¢



then measured approximatelv 3 rm long and 2 rm broad. The
cleared cermis shows the usual gland-pores and bristles,
but near the anterior end are a number of scattered hairs
the largest of which were found to measure 150u.

The caudal tubercles showed development normal for the
genus.

Antennae 8-jointed. Plate I, fig. I.

Joints:- I. II. ITTTr, Iv. V. VI. VII. VIII.
Range of measurements:-
78-82., 82-90. 82-90.40-48,.64-76.,42-46.46-52.108-116.
Most ccimon measurements .-
80. 84. 86. 42. 68. 44. 48. 112.
Averace of 1C reasurements:-
79« 85. 86. 43, T71. 44, 48. 111.

Setae of anal lobe: 124 to 140x long, with 130u as mode.

Setae of anal ring:- 160 to I76u long, with 164y the mode.

Legs : nieasurements according to the scheme given in the
Annals of the Ent. Soc. of America, V. P.18l1,19123:-
Prothoracic leg:— 84. 144, 304, 100. 218. 40, 120.
Mesothoracic leg:— 100. 150. 344, 112. 260.52.140.
Metathoracic leg:— 120. 170. 385. 118. 340.60.150.

Intracellular symbiont: Cocecidomyces sp. see p.1l88.

Host plant:. Mesembrianthemum edule Linn.

Locality: Rosebank, Cape Peninsula, Scuth Africa. ™e

rmaterial was collected by Hr.C.W.lally, Feb.2l, 1914.






Prewos, ot raraltine Brain, 1010,

Pe. ruraltise Brain, Ann.hint.Scoc.Aner . .V.n.1sf 1812,

-

)

Ovisne gpheric=l, 2.3 ru 1v dieneter, white, fibrous.The
ovisace were not Townd singly, but sggregnted in rmasses
o the twvigo of tin- plant.

Ovit Orange vellovw i colour, oval, avaprsgine 2401 LonT
=3 1o0uw broad.

Lerve s Meviv hatched speciliens are very activre, ovai, of
an orange veliowr colour, 353u Long.Antonue of € joints.
Tie d a8 not obsevvai.

Adult ¢ snall; Lorgest speciren seen, with corpleted
ovisac was 1.2 mm long and 1.13 11r wide, sizte-4 7 1n
withh a scanty covering of weawy secretiorn.

colour,

TSN
2

Leteral filaments v=nting, caucal ones, usually <4, short.

Coiouy 1. boiling XO0H bliok, tihen rurrle.

@
-

o
R

Antennae 8-jointed. Avera thh of segrients fr«r ten
reasurerents : (1) 39, (2; 38, (3) %1, (4) 20, (5) 23,

(6) 22, (7) 29, (8) 82.

3atae of anzl leben varied fror 120 to 150w, with Lo0w

t>3 rost cormon length; thome of the anal ring vwere 9O

to 120w, witii 1034 t.u: node.

tieasuralonts for the mesothoracice leg in pw :— 45
170, 50, 98, 30, 98.

Hab. On }Yoraltiae neisteria N.C,

C~pe Flistg, near Cave

L 9

Tone.






Iseufocoreus corexiocarus (Tineler), T8,

1=

. Dirgii 0k1I,var Neo-ilericana Tire. Can.hnt . XXX,
1.3T8,T68.

Lrd

D. neor xisanvs CK1l.Ann. ag Jl.E.07), "T*,p.zoé,IJOI.

- e . NP : LA <r
N, neor viocs s var. Boibio X . .02, 7402,
— L] 9 L L]

Orisac compact, elliptic-1, wvery little larger thar the

aduit ¢, partly enc.osing the 9.

v

pavit ¢ etcut 8 rr long @ 1 rr broad, ellipsoldal, and
rather plury. Colour wellowish; bodv nezrly naked, but
the dorew is gr:rsely reslv. Leteral ard caudal filaments
wenting .

Antennze o-Jjointed, cegreonts reasuring as follows - (1) 3¢

e

(2) 39, (3) 372=35, (4) 21-02, (5) 24-27, (B8) 24-27, (7)

Setse of anal lobes about T8Cu lorg, winile those of the
anal ring sore ohout Lo in length.

Legs rather (r- Zler than in Kin:ii; feiur I30n long;
tibia about 140un.ong a:d ter-u~ 7.

Heirs and digitules olovt as in D. Fdioddi.

Hab. On the roots of Gutierrecia sarotiivace ot 11 nltitude

of about 7,0co0 ifeet in *the "rgan lits, Yev i'erico.

The incecto were ir all cases .tternded b+ ants.

Per arks: Cockerell ~tates that the nvisac of D.Kingii is
a loose, Tluffy, shapeless nmass, viile that of thin

apecies reserhles that of an Triococzus very ruch.
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Paseudocozcus ohtestus (laskell ) 1ECG,

De o htectve HMaskell, N.Z.Trais., 2777 ,0.J52,I185¢,

"Adult ¢ cheltering itself beneath a leaf, or bud-scale of
the fooc—:.ant; ¢yereting in this position rweh white cotton,
in which the eggs arc laid. Colnur ved; Lody eliliptical,

convex, segrented, shrivellirg »fter gestation; length =laount

I/SO ir.; the last segrent of the abdomen i¢ slightly : ro-

duced cyilndricai.y, vith ineonspizuous <etifercus anal tuber-

cles. llentum dimerous, ith several short hairs at the ti:.

tntennze of 2 Jelntz, subequal oxeepnt the L st, which is

irregul-rly fusifor and _onger than av two otherc.

:1_.

Arogenitsl Tirng GCon_.oulit, it ix halrs. Spinnerets ccattore

[

q{

all over the boliv — ~ore silidle cireulor orifices, others
ernall cylindrical tuhen,

? of second stage, 2nda larva, unknown.

d unknoimne.

Hab. Ir. Hew Zealand, on Fagus fusca (hlacl-bireh), near

Fuftor; epporently orly on the tirigs .t



I'seudococcus olivaceus (Cockerell), I84n.

D. olivzceus Ckll. Psyche, VII,Suprl.I,p.15,13505.,

Longe. S.5 01, lat. 2.5 mm, alt, I.5 rm, (in alecohol.)
nart olive brown, with mealv powder. Legs shorter than
tuelr distance fron one another, very stout, cors
extremely large, digitules all filiforr.

Antennae brovn, slender, 8-jointed, 8 verv long.
"orrula 8.(I.8.3.) (68.7.) 5.4.

Eairs of anal »2ing very srall.

Posterior tubercles cbsolcte.

On Yveea, Cindad, Perfirio Dizz, lexico.

?

Pother 1ive D. glaucus laskeil M
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Pseudococcus noae (Maﬂkell) 1878,

L)

t—~

D. poae Meclell, W. Z. Trans. XI,p. 220 878.

"ls speclesn 1o fourd on tiie roeots of the corron tussock

bt o

rourie 7T L8

o -t

grose, or rather on the sters close to the

o

st large insect, bright pink in colour, coverad
with a wiite meal, cnd with a very regular cutline, flat
on tie unicrside, convex above.

Tne renturm has a Tew hairs at the tiv; the setse =re long.
The artennae are very short; the secord aid third Jjoints
are the longest; the irst joint hias a few hairs.

The legs awe siwort; the coxae thick, the ferur corewhat
thinner, the tibiae and tarsi still less and zbout eaqual
in length. The upper digitules are not long, the lower
inconsr.icucus, 1f not wanting.

There are a few hairs on the tarsus. The anal tubercles
are extrerely srell, scarcely Lerceptible; each has three
conical apires vut ro hairs and & few other spires are
visihle on the abdomen.

The snel »ing has, I tuink, six hairs.

ALY over the body wre murhers of srall clrculary spinner.cts.

I think,

I have not ceen the ¢ of *this species, vhich 1sg,

certainiyr new.

-~

Hav. On grass, New 7eal-nd."

[{
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Pseudococcus cuercus (Fuhrhoimn), IC00.

D. cquercus Ehrh. Can. Ent. X¥XII, 1.3I5, IS00.

"¢ elightly covered with white secretion, about 2.5 rr
long ani I.5 rm broad, tarering at both ends.

" Colour of body greenish hroun, concesled rore or less
by secretion. Segnentation very clstinct. Each segment
bears a vhite filarent on the rargin. Caudal setae
about I/S as long as the body, vhite and quite stout.
Antennae and legs dark brown..

“hen placed in boiling KOH body turns crimson, dern
becomes colourless afier boiling. Antennae 8-~Jointed.
Joint 8 longest, Joint 7 generally shortest. Forrula
avproxinately : 8.3.3.(1.5.) 6.4.7.

Ecenl Jjeint has a ring of stout hairs. Joint 8 has
numerbus very long hairs. Legs long and stout, with
nurercus long fine halra. Perur 2bout as long as tibia;
tarsus about I/S co long as tibla; claw slender =nd
well curved. Digitules long finc knobhed hairs. /fnal

J

ring srall, with six fine hairs. Caudal lobes well develored,

with very long setze (280w). Groups of spinnerets, conical
siines ~nd long slender hairs scattered over the dormur.

Hab. On Nuercus chryscleris, on the leaves =nd¢ in the

b

cracks of bark, California.®



Teeudocoaus roseotinctus (T. and

D. rogeotinctus Ckxils. Can.iint., XX¥T7T D.

" gmma 41t sire ovhout as in D.

e
1=
o
()
n
T+
Lt
3
(@)
-+

with a siight covering of rnesls rowder; caudsl

short but well drvelojped; Laterw. fringe of tanms

short, irregvlar, but plainly visihle in fresh

ele

aspecirens.

¢e 11l of voung clhwow no ¢igne of producing ovisacs.

interrce 8-jointed, joirts recsuring in o -

(1) 25-86, (2) F1-R0, (3) 45-48, (4) 39-4F,(5) 40-4K

(6) 30=-36, (7) 3 = 6, (9) 04=-C5,

(=

(without elzir) 740. Breattli of ferur s4n.

- lergth 1350, breadih S0u.

Cands® rristlies ard bricstles of =n=l 1Ting oF

"aiiad in ¥01 the 9 tuvir " wight red.

ct amm el a1 - o s
Hadle seg = Ferur + tpcshonter 240u; tivin

-
2120
A

Lile 8

Heb. Roreroville, Neow Mexico, on reots 0F grass.

(los~liy allied to D. salinus Ckll. (fror Celifornia),

iyt the ferora are stouter, ftlie lablur is brosder, anda

the caudal hristles are ruci ienger.

m.c antennae are -ariously lilve those of the

—

1o to D. trifolii Torbes, vwidich has a

FS @

put thnere ore variow: sroll differerces, and th

ic not the sarma.t

aecritun Herrel. D. roneotinctus is ~lro ver

21 frin

e

—

s

olou






I's cudococeus satinus (Coclerell), I902.

N, peiirns OV, Anr.Gbag.lat Hist . (7),IX,1.01,1803.

’_\

-

"e. Grey, vith whi“e secrotion; 6 cauwlal tasseis and {wo

-

cepilaliec ones. Bolled in Liauvoer potessze turns crimcon;
legs anc antennae T rruglnceus. liounted speciicen about 2.8
rm long., and L.35 rn broad. SKir vyith numerous srall round

tuberclas;

fomst

£l:nds, and a very few hairs; no distinet cauda

Yristles of anal zing very short, sbout 420 long; caudal

k)

»ristles very short, not, or hardlv longer than the snines.

b k4

Legs auite hairy,; iy vwith no denticle on inner side;claw
digitules filiforn.

Hirclie leg: foermi + torechanter 255u; tibia 195um; tarsus 7540
width of Ferur L.

Leviun cimer-us, long and narrov; length 135w, breadth 75u.

Antennae 8-icinted, about 285u apart; nessurenents of jJoints:

)

(1) 60. (92) 54-6C. (3) "1-54, (4) 3u, (R) 36-42. (8) 20-45,
(7) 36=39. (8) 75-78.

Larvae in ¢ verv long and narror; length 396n, brcadtihh I62u.
"s1f crown exarnles are still long and narrov. Tenghh 1.F
r, troocti JA6rm.

Hab. On grass on cliffs by the sea, L& Jolln, Czlifornia.
rvsust Ath, 1901,

A distinet specleos having the shape of a Pergandielila tvhen

young ."
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Pseudococcus gcerobisuls iy Green, T894,

Pa. sciroblicrlarmmr Green, Tnd.ius.lotes, ™, I,p.8,1896,

In glanduiazy pits at vzse of leaves of Ilaeoc2ripus.

Dark sloty—-gray, sparsely covered with wihitish rovder.
Abhdorinal segments only with stout wnite procecses,
rhich protrude frorm the owening of the cell in vhich
the insect lives.

Loecalitr Pundulova.’
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Psenlocozcus segregatus (Cockerell), I8Y3.

i

D. segregatus Ckll.Jeurn.Inst.dJan I p.254,7803,

" D. segregatus was found on grass in East,Street, Fing-

aten. It 18 very close to D. viristus

s, but smaller,(the

adulit ¢ with eggs 2.0 mm long, without counting the
cautal filanmentz.), the back has a couple of longitud-
inal vlackisii banas, wihilsn are due to nismert | and are
not, like the bands of virgatus, arezs free from the
mealy secretion.:

'Younger ndividuals show two or three filaments covered
wvith vhite cearetlion, on each side of the lorng caudal
fizrrente.

enrce or-nge browi, 8-jointed. Joints 4, 5, 6, and

ck

L1
7 svr=ccual, £ oa little longest. 8 about == Long as 6
erc. 7 togethier; 3 and 8 about ecual, but 1f anything

8 is &« little longer; 2 shorter than 3, but longer than
4 or 5.

Torenl tnobbed hairs, and digitules of claw both very

slender, vith almost Invrinible lnobe.t



Pseudococeus sirilans (Li..ett), 1898,

D. similans Lidg. The Verbh-t, III, p. &1, 18u&,

"AdULt ¢ reddisa-brorn in colour, powdered vitn iure white
mesl, w0 thiek in most cases as to obscure the groursd col-
cur ard to leave the irpr ssion that the insect is rure
wiit e, vody deeply and distinetly segmented, ellintical;
mather Ficitich. A marginal fringe of cyiindrical cottony
filemeorte wrojects at each side, eing half as long as

the ~iith of the boly, one such filament syrirging fron
gach asegment; the two on the last alominal scormernt being
trice as long as the rest, and between tuem therc is per-
craliy much a20tton.

Anal tubercles srall and inconspicuous, fouriiing zt gesti-—
tion =2 large white cottony oviezac containirg brovn oval
egES .

Tret long ar’ slender, the second ralr projecting beyond
the bvoiv hen walkire, dark red in colour; uprer digitules
fine heirs, lower pair much shorter.

Antennae of 8 joints, sub-equal, cach joint bearing several
hailrs. '

Lergth 1/6 to 1/5 inen. ™ii%h 1/18 inch.

< pnknowne.

Hab. Tn Vietoria, .uncerzr-uni on rocts of Naphne, ot

vrriong .t



Pseudococcus singplex (Cockerell), I1893.

D. simplex Ckll., The Fntom. XXVI,p.267, I893.

"Forming scattered patches of waite secration, auite irregular
in outline, on the upper side of leaf of Pancratiw: caribeceur.
?.—About 2 mm long, oval, bro.sn, with realy white secretion;
segmentation distinet. No lateral processes or csudal filaments.
Tivia nearlv as long as ferur; tarsus about I/S length of tibila.
Claw with knobbed cdigitules. Legs brownish yellow, hairy;
trociianter 7ith two short hairs.

Antennae 8-jointed; 4, 5, and 6 sub-—equal, and shortest; 7

next shortest, then I, then 2, 3, and 8 longest. These differ-

N3

enses =~2re rather insignificant, excelt the decidcd shortness

of 4, 5, and 6. Joint 8 erits several hairs, none as long as
itself.

Boliled in soca tucy @u 1wt colour it red or brown. ¢ after
soda-treatment is yellowish red. The wnite secretion is in
the for: o7 long straignt threadw,

Larva.— Elongate-oval, with parallel sides; two caudal fila-
rents, not so long as diameter of body, and jolned together
by secretion. Colour of larva yellowisih brown.

This specles was found by Dr. Stracicn, in his garden in

Kingston, Jamalca, August I8«3."
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Pseudococcus steelil (Ckll. and Towns.).T7894.

Bergrothia steeli C. and T. ¥nt.leus, 7V 1n.263,I8¢4,

townsendi var steelil Ckll. ibid,p.”82,I804.

Frium steeliil O%1ll. Ann.ilag. .M.H.(7),¥,0.466,19023.

" y Fernald, Catalogue, p.113, IS03.

Ovisac elongate, 5 to 6 rm long, felted, nearly enclosing
the adult 9.

Acdult ¢ elongate, of a light'reddish brown colour. Length
about 4 rm; width about 2 rn.

Antennae 8-jointed, the joints measuring := (1) 42-45, (2)
40-45, (3) 36-42, (4) 21-27, (5) 24-33, (8) 27, (7) 36~
40, (8) 84-87.

Derm with numerous round gland-crots. Anal ring with six
hairs; mentum *rirerous.

Hind legs with femur slightly longer than tibia; tarsus
less than half the length of tibia. Claw fairly large,
curved; trochanter withh a long hair.

Posterior tubercles very inconspicuous, bearing a pair
of short stout spines and a long hair.

lLarvae are of the same colour as the adult, and have the

antennae of six joints.

Food plant: This species weos found in large nurmbers on

the leaves of the "creosote bush", Larea mexicana.

Localiity: Las Cruces, lew lfexico.
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rseudococecus subterraneus (Hempel), 1901.

D. subterraneus Hempel, Ann.l’zz.lat . Hist.(7)VII, 1».388,

1901.

"?, Probably irmature, cval-convex, lengti of prepared
speciren 2.52 nui; width 2.5 mm. Antennae of 8 joints,
711l bearing hairs,; Jjoint 8 longest. Length of antenna
about ,338 1m. Lergth of Jjoints in u: (1) 56, (2) 42, (3)
56, (4) 31, (5) 31, (6) 35-38, (7) 38, (8) 84-9i.
Arvvroxirate formula: 8.(1.3.)2.(7.6.)4.%

Two small conical eyes present. Postrum large, situated
between the first pair of legs. Rostral loop extending
half way between the 2nd, and 3rd pair of legs. Legs
long. Length of Joints of first pair of legs in u: coxa
91, fermur + trochanter 245, tibia 140, tarsus and claw
91l. Claw small, well curved; both pair of digitules
small, with slightly expanded ends. Anal ring with six
hairs. Anal tubercles incorsnicuous, each ending in one
seta. On the dorso—lateral surface of the body, includ-
ing the anal tubercles, there is = series of 34 groups
of spines; . . .

Gall-producing, on roots of cultivated grapes. Gallis
irregularly globose, 3 — 5 rrn in diareter, forming a rass
encireling the entire root. The interior is smooth and
lined with a white vowder.

Hab. La Plate, Argentine Penuhlic.!






soulococeus srringce (lieskell), I897.

D. vriingae fuskell

, HeZTrann. KX ,7.046,1897,

"AJult 99 enclos~d in verv loocely woven snowv—vriiite sacs

agzregated in a nmass on tne plant. ¢ runze in sirilar but

At ¢ vellns; length about I/I6 ineh. intenn2e of 4 joints,
the 3ta being tihc longest, and fusiform; the antenncl "oxmla

is 8.3.1.3.(4.5.)(6.7.), t.ere are 2 or 3 hairs on each joint.
feet moiernte; the trochanter bears = long seta; the tibia and
tarsus have a f2r nairs on the inner nargins; the tarsal di:-
itules are Fine hairs, tlwsa of the claw very slightly dilated.
Anal tubercles ratnsr broad, but not verr prominent; each bezrs
& seta and several short conical 4nines; anal ring with 6 hairs.

.

Erider-is 20vzred vith muerous small sirple circular spinner-

bl

et

(6]

, and with a rotoner lenma pineszence, nany of the halrs,
especially on tiie cephalic region, being rather ctrong and
long. In two of *thie specimens erxomined there vere three trans-—
vera esongated irregular sihots on the dorsum, one on eacii of
the anterior abdominal segrents.

Larva not ohrervec.

Adulit 4 bDrorn; wings grev; length about I/ZO in. Aatennnce and
feet presenting no specicl cunmrncters. Abdominal spike short

ond comnizal; setae and cottony "taili~«" rather long.

Hab. In Japan, on Syringa anurensis.”
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I'seudococerr tewr-'::ig Cocker "2, 1905.

-

Ps. tevabonus Ck1l. Iwe Dav. Ae. Sci. &, .. 199, 1905.

distinetir segiented

|

"$. Covered with resly secretion,

Llookirg, when drv, like minute svecirens of corrercial
coctine~1; wrhen mounted ova.l, about 15001 long; ather
boiling, the Mooy is seen to czontein rmuch dull crirson
rigrent, vececiz iy In the emb:voric young; eyes well
develored; anal wving witih six hairs, and placed in a wide
stuared incision; lateral rmorgins of segrents' irojectir:
22 that the mareir im strongly undulatec, the vrojecting
points bear stout syines, sbout 12v long; skin greatly
crovided with round 2l -nds; labium long and narrow, about
1500 long ancd 704 broad; lege stout, length of tibia
about 135p, torsus 75u; elaw stout, sirple.

Anternae &-jointed, Joints metsvring inu :-

(1) ro,
40-45, (7) 37-40, (8) 87.The sraller reasurerent (50),
for 2 seere to be norreal.

Lerva witly Jongitudinal rove of bristlel (not slinee ),
the 1idadle rovw double; <i gtout halrs on anal ring;
claw long, siry-e; antennae 6-jointed, Jjoints measuring
(1) 20, (2) 22, (3) L7, (4) L7, (5) 52, (B) 52-r5.

Fab. Lueban, Taycbes, Priliryine Islands, april, 1904,

on cultivated cacao."






Proudeecoceun tocohear=e (Douglas ), 1889,

De theohrsomae Nougl., Int.lion.llag ., 77V, 1.317,1889,

"¢ acult. Broad-short—oval, slightly nerrov in frort, turid,

-

nole=yellaisy

, autennae and legs concolorous; »ody on the
urber surface sovered vith fine white wnowder, bul lewving the
segmnentation risivle; nergin with short hairs @nd a series of

lor,, sul-conical, granul~r, white wmrojections all round;

anal prozagses evident, rounded; hairs of anal ring nomaal;
cn.uinl setoe (denuled) very fine, short.

Antenrae short, of 8 joints, T verv stout, not short; 2 and
wely in lergth «v'—ccunl ) strong, Tur each consecutively
tiinner; 4 shortest of all; 5 and 8 each a triflie loiger than
sub—eaqucl; 7 a trifle longer than 6; 8 rointed, longest

o~ alil, ¢uuval to 5, 6, and 7 together, a:l with fine _.rovject-
1ng hairs, the terrmiral ones on 8 longest.

negs etrong, vith few rrojecting hairs; tarsi half the lengtlh
of tibiae; claw short; digitules of tarsl and cla long,

very Tiic.

Leng’ii 3 rite

d unknouriis

Hal. On Tneobrona ¢acado, in fgardcins of Peovai Ret:r1ic Society

©

(Engl i),
Coliected by Hr. P.T.Lewis, April T188G."
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Pgeudococecus vovae Hassonc, 1909,

Ps.(D.) vovae Nacs. , Ann.lius 700l Acac . I Sel 9t . Pet .

YIIT,p.484,1909.

The adult? with the comnmpleted ovisae looks verv ruch
li¥e a Pulvinarid, oving to the sirilar nosition of the
insect on tle wiite =ac.

tendt ¢ about 2 mm o long, brown in colour, or vellorish
“rovn, covered with mealy, trhiite, secretion. Glands
nost awnerous on thie four caudal segrents. Mvres black,
situated at the bave of. the antennae. Postrur biartic-
uilat e

Antennae of 8 joints, tiie range »f measurements, from

o =peeirens beinz:— (1) 49-53, (2) 45-52, (3) 44-50,
(4) 29=35, (5) 34—21, () 27=31, (7) 35=-39, (8) 88-95,
Nerly energod larve 1s oval In outliine, the anterior
end being sorernat truneate, while the posterior is
bilobeil. Lenstiy about 0.2 1m. Antennae with six joints, the
Pormuls Heing 3.2.10(%.4.50)

"ne 4 dis not Ynoevrn,

Host plant: On the leaves of Junipera cormrmunis.

L

O
Q
ey

1it-r: Skoiirmor, in the province of Yarsoviensli.

Colleated June, 1906.
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Pseudococcus wachendorfiae Brain, 1222,

. wachendorfiae Jrain, Ann.Ent.Soc.Amer.V,p.lSS,lle.

Ovisuc: HNo definite ovisac was found although large
numbers of adults were seen. There was a distinet layer
of white wax on the plant beneath the insects.
Adult ¢. Largest specimen found measured 4.1 mm when
living, and was 1.9 rm broad. The body was finely cov-
ered with a white powdery secretion, but segmentation was
nevertheless comsplouive. lateral filaments were absent,
but there was generally a caudal tuft.
Antennae 8-jointed. The average lengths of the segments,
from 10 specimens, were as follow:—~ (1) 84, (2) 56. (3)
<3, (4) 23, (5) 36. (6) 24, (7) 31, (8) 78.
The setae of the anal lobes were fron 154 to 180 u in
length with 1604 the commonest length. Those of the =z2nal
ring varied from 115 to 144u in length, with 136u the
mnode .
Mesothoracic leg: measurements in w:-

106. 136. 342. 91. 335. 45. 98.

Hab. On Wachendorfla paniculata Linn., usually between

the leaf-bases below tlle surface of the soil.

Newlands Flats, near Cape Town.

A small black ant was always in attendance, and built up
anoll mounds of «on? poand the stems which held the

insects.
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Pgeudococcus wilmattae (Ckll.),l901.

Ph. wilnattae Cik1l. Am.ilag Ol HG(7),VITI p.57,1901.

"? .-Brownish olivaceous; without lateral tassels; no
ovisac observed; surface sparcely mealy; length vhen
mounted 2.5 rmm; body ﬁinkish after boiling in potash;
legs and antennae pale brorm; legs very sparsely hairy;
middle leg with fermr + trochanter 213y, widih of ferur
87w; tibia 150u; tarsvs 89¢; claw with a sm2ll denticle
on Inner slde near tip; hind tibia 180w long, 421 broad;
hind tarsus 754 long, 21 broad. body not hairy; bristles
of anal ring about 901 long; caudal lobes not at all
produced; rostral loop short, not nearly reaching to
middle legs; 2nd Jjoint of antennae conspicuously broader
than 3rd, and alvays longer.

Antennae: 9-jointed phase, forrmula 2.9.3.1.5.(4.6.7.8.)
segments, (1) 39, (2) »4, (3) 45, (4) 30, (5) 36, (6)
30, (7) 30, (8) 30, (9) 48.

8-jointed phase: forrmula: 8.2.(1.3. ) (5.7.)(4.6.)
segments: (1) 42, (2) 54-80. (3) 42, (4) 27, (5) 30-33,
(6) 27, (7) 37, (8) 81-87,

Hab. Beulah, New Mexico. 8000 ft. on Viola aff. pedat-

ifida, May 11, (W.P.Ckll.)




































L
N
™

Phenacoccus cevaliiae Ckll., 1902.

Ph. cevalliae Cuill.lan.Fnt . OXXIV n.315

"¢. Oval, 4 to 5 mm long, pale ollve green, but covered
with white secretion, with lateral tassels and thick
caudal tassels; placed in alcohol, they staln the liquid
pale green; alcoholie ¢pecimens appear strongly segmentsd,
with two longitudinal blackish bands, best marked in
rather immature specir=sns. Eves prominent; skin with
many small éiroular glands; the lateral patches consist
of about 12 glands eacii, "t are without spines; a few
rather large bristles scattered over the body; legs and
antennae reddish yeliow; denticle on inner side of claw
rudimentary, just visible; antennae 9-jolnted, the club
2-Jointed.

Ileasurenents of antennae and legs in p: Anterior legs,
fermur and trochanter 470, tibia 330, tarsus 130; hind
legs: fermr and trochiznter 540, tibia 440, tarsus 135.
Antennal joints: (1) 45-60, (2) 108-111, (3) 63-66, (4)
60, (5) 72-75, (6) 51, (7) 51, (8) 45, (9) 67.

Newly hatched larva very pale lemon-yellow, about twice
as long as broad; eyes ccnepicuous.

Hab. In enormous numbers on Cevallia sinuata, near Lea

Lake, east of Roswell, lew Mexico, Aug. 21, 1902."
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Pheracoc:us goooyrli Towns. and Ck1l.,1903.

Ph. gossypii var. psidarum Ck1ll, Ann,Mag.N.H.(7),
De. 164, 1903.

"?. On leaves and bark; entirely covered by white cottony
sacs about 4 mm long, not at all waxy in appearance.
They look like an Eriococcus, except thot the sacs are
more cylindrical writh broadly rounded, instead of taper-
ing ends. Boiled in KOH does not stain tre liquid; eyes
large and prominent; skin transparent, colourless, with
many small round glands (4-5 n diam.) and rather numerous
bristles, some fully 105u long.
Lateral bristle patches small. Labium ordinary. Legs and
antennae very pale brownish; legs cuite bristly. Claw
with the usual denticle on the inner side.
Femur + trochanter 360w long, tibia 276w, tarsus 95u.
Antennae 9-jointed, the joints measuring in p:- (1) 60,
(2) s0, (3) 81-84, (4) 45-51, (5) 57-63, (6) 45-48, (7)
33, (8) 35, (9) 66.
Larva (after boiling) bright magenta, elongate, long
+405 mm , lat. .180 mm.Legs, including ferwur, slender.
The six bristles of the anal ring thick and yellowish
brown, about 24u long.
Hab. Zapotlan, Jalisco, Mexico, on wild guava, July 6,

1603."
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Phenacoccus cbiuvsus (Newstead),1911.

D.(Ps.) obtusus Newst.Mit.Zcol.Mus.Berl.V,p.164,1911.

"¢ adult. Length 4, width 2.75 rnm.

Segmentation strongly pronounced. Antennae (P1.I7,fig.4.)
of nine segments; proxiral end of last segment narrower
than distal end of the penultimate; all the segments with
long fine halrs; 7th and 8th each with a strong curved
spine near the articulations; 9th with two similar

spines near the apex, the rest of the apical hairs
considerably shorter than those on the remaining segments.
Marginal spines truncated forriing large conspicuous
groups on the thoraclc and abdominal segments, but
coalescing in front from the insertion of the anterior
vair of spiracles.

Anal orifice with the normnal number of hairs; surround-
ing this organ is a conspicuous fold in the integument
presenting a ringlike boundary within which are 10
similar long hairs. Leis normal, hairs extremely fine
and very long.

Embryo larva: Hairs to znal lobes about two thirds the
length of the body; legs and antennae furnished with
very long hairs.

Hab. On Baobabrinde. Gerrian Rast Africa.Y

This species is remarkable for the truncate spines, the

terminal joint of tie "ntennae, and the anal fold.



Parasites of the Pseudococecini.
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Parasites of the Pseudococeini.

The Coccidae, as a whole, are known to be preyed upon

by a2 large number of insect enemies. A distinetion must
be made between the kinds which move about freely and
devour the scale insects, or suck their Julces, and those
whose growth and development take Place inside the

Coccld body at the expense of the tissues or body fluids.
The first class might be called "predators", and the
second parasites.

The predaceous enemies have received more attention
than the internal parasites, and some have been shown

to be of considerable economic importance. Vedalia,

(Novius cardinalis), is 2 good example of a Coceinellid

whieh proved of irmense importance in the control of

Australian bug, Icerya purchasi. So great was the success
with this insect in California, that it was later intro-
duced into South Africa, where the results were equally
satisfactory.

No other country in the world has taken such interest

in the rearing and spread of beneficial insects asc
Czlifornia has done, and the leac¢ which this State
obtained is being well maintained.

For the introduction, breeding and dissemination of
beneficlal predaceous and yerasitic insects a special

departiient nas been created i1 the office of the State
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Cormmissioner of Horticulture, known as the insectary
division. The officers of this cdivision are provided for
by law, the chief of which is known as the Superinten—
dent of the State Insectary.

The State Insectary was constructed especially for ti=
rearing and breedlng of beneficial insects, and is
located in the Capitol Park at Sacramento. It is sup-
ported by appropriations of the State Legislature, and
is, therefore, a free institution to all the citizens of
the State.

The operations of the insectary are briefly as follows:—
Expert entomologlsts are maintained in the fields in
California and in other states and countries, who collect
the natural enemies of the destructive insects.

These are sent to the insectary, where they are supplied
with the proper host-—insects, and are reared in large
numbers, when they are distributed to sections of the
country where the destructive pests, upon which they
prey, are plentiful.

The work, to the present time, has been chiefly concern-
ed with the check or control of such forms as Australlan
bug, San Jose Scale, the Soft and Black Scale of cltrus
trees etc.

Predaceous insects, chiefly Coceinellids, have Tecelred
the greatest attention, rossibly because of the ease

with which they can be collected and bred.
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Very little attention has be-n paid, so far, to the
enemies of the Pseudococcini. While there are numerous
references to parasites having been observed, these were,
in the majority of cases, not determined, and no further
attention given to them.

A study of these references, however, convinces me that
this branch of the subject should receive attention,

and my experience shows that predaceous and parasitic
insects may, 2nd do, at times, operate to control

mealy bugs. '

Newstead, Ent.Mon.Mag.XXXIV,p.99, 1898, records a case

in which he received specimens of the cormmon long tailed

mealy bug,P. adonidum Westw. from Zomba, when he found
that quite 90 p.c. of the females were parasitised.
Unfortunately the parasite was not determined.

As mentioned previously, the best known specles in the
Pseudococeini 1s the common mealy bug, P. citri Risso,
which has a very wide range of food plants, and a very
wilde distribution. Naturally thls species has received
the greatest amount of attention, so I thought 1t would
be interesting to make a careful study of the litera-
ture, and make a list of the predaceous znd parasitic
insects which have been found in connection with this
mealy buge.

The following is the lict obtained:i-
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Predaceous and parasitic enemles of P. citri Risso.

a. Predaceous insects:

Lady-bird beetles (Coccinellidae).

Cryptolaemus montrouzieri, introduced into California

by Mr.A. Koebele; also preys

upon P.adonidum and P. nipae.

Rhizobius ventralis, which was introduced into Calif-

ornia to combat the black scale

of citrus trees, Salssetia oleaze.

Lindorus lophanthae, (introduced into California).

Seymnus guttulatus, native of California; also preys

upon P. adonicdum.

Scymnus sordidus, native of California.

Seymnus marginicollis, native of California.

Cryptogonus orbiculve, a native of the Philippine Is.,

introduced into California in
1610, also preys upon P. adon-
idume.

Hyperaspis lateralis, (California.)

Exochomus nigromaculatus and at least two other small

species, which are native of
Soutn Africa. An attempt was made
to introduce these into the U',7.A.
in 1901. (See Can.Ent. for Jure,

1901, p. 183.)



Green lacewing.

Chrysopa californica Coq., in California.

Brown lacewing.

Sympherobius angustus Banks, in California.

b. Parasitic insects:

1. Hymenopterous insects:

Chrysoplatycerus splendens Howard, in California.

Cheiloneurus dactylopii Howard.

Coccophagus flavoscutellum Ashmead.

Zarhonalus inquisitor Howard.

Loptomastrix dactylopii Howard.

2. Dipterous parasite:

Leucopis bella Loew. (Fam. Agromyzidae.)

Tt will be observed that no less than 18 different
species are included in this 1list, and when it 1s con-
sidered that very little attention has been paid to
the subject, ercept in California, it will be reallsed
that this number represents, probably, only a part of
a much larger number.

No other species of mealy bug has been given so ruch
attention as the one mentioned above, but the long-

tailed species, P. adonidum Westw. is the one which

is almost equally wide spread, and well known. As one
would expect, the enermies of this insect are better

known than are those of any insect except P. citri R.



In fact 1t is probably for only 1 or 2 p.c. of the

other species that enemies have been recorded or even men-
tioned.

The following 1list gives the names of the predaceous

or parasitic insects which have been found in relation
with the Pseudococcini, as far as I have been able to
ascertain. Those which have been recorded only for P.
citri are not included.

Enemies of the Pseudococelni.(except P.citri.)

Predaceous insects:

Larva of Eublerra (Lepidoptera) sp.indet. preys upon

D. nipae Mask. in India.

Geocorls tricolor (Lygaeidae), preys upon D. nipse lask.

in India.
Larva of fly grub sp. indet. also feeds on the eggs of
D. nipae in India.

A Hemerobiid sp. indet. preys upon the larvae and adults

of this specles in India.(See M.Lefroy, lem.Depnt.Agr.
of India,II,7,p.124,1908.)

The lerve ¢f & Syrphid fly, Bacca stenogaster Williston,

preys upon Phenacoccus gossypii and Ph. gossypii var.

psidiarum Ckl1ll, in Mexico. (See Cockerell, 1903.)

Coccincllidae.

Chilocorus bivulnerus Mulsznt, the cormon "two st=zbbed

lady beetle" of California, preys upon P. adonidum Westw.
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and many other Cocclds.

Crvyvtogonus orbhienirs Sohcn., 2 native insect of the

Philippine Islands, preys upon P. adonldum Westw.

Cryptolaemus montrouzieri Mulsant might be called the

*Mealy bug destroyer". It preys upon a number of speciles,

ineluding P. citri Risso, P. adonidum Westw. and D.

nipae Mask.

Seymnus guttulatus Lec. preys upon P. adonidum Westw.

Seymnus nebulosus Lec. feeds on a number of species.

Scymnus nobilis Mulsant, and

Seyvmnus xerampelinus Muls. both prey upon D. nivae Mask.

in India,

Rhirobius ventralis . T larvae of this species are

particularly beneficial, as their chief food consists

of young mealy bugs of various speciles.

Parasitic insects: Chalcids etc.

Aphycus townsendi Howard has been bred from a species

of Phenacoccug on cotton.(Ashmead, 1900,p.388.)

Cheiloneurus dactylopii Howard,

signiphora dactylopil Ashmead, and

Blepyrus phenacocci Ashmead, three distinct specles of

Chaleids, were reared by lfr.V.H.Ashmead, from material

of Phenacoccus cevalliae Ckll, collected at Roswell,

New Mexico in October 1902. A hyperparasite, Tetrastichus
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blepyri Ashmead, was further reared from one of these

parasites, (Blepyrus phenacocei Ashm.) Can.Ent .XXXIV,

2, P.301, 1902.

Two Chalclds, one belonging to the genus Cerchysius,

and the other to an apparently new genus, have been

reared from Ripersia sp. (Newstead, Mon. Br. Coccidae,
I, p. 32.)

Coceovhagus orientalis Howard and

Eucomys (Encyrtus) albicoxa Ashmead have been reared

from P. adonidum Westw., the former from Ceylon, and

the latter from North America.

Aphycus dactylopii Howard, has been bred from material

of D. filamentosus Ckll, collected at Hong Kong.

Signipvhora dactylopil Ashmead, was reared from specimens

b/

of P. ephedrae Coq., collected in California.

Blepyrus texanus Howard, and

Avhycus texanus Howard, were reared from P. virgatus

from Texas.

Pericropterus nexilcanus Howard, and

Blastothrix yuccae Coquillet were bred from Ceroputo

yuccae Coq., collected in Mexico and California re-
spectively.

Coccophagus lecanii Smith, and

Rhopus (Acerophagus) coccols E.A.Smith, were obtalnec

fror1 Phenacoccus aceris Signoret.
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Fromn mealy bugs, probably Pseudococcus spp, but spp.

indet. the following have been reared:—

Coccophroctonus dactylopii Ashmead, from Australia.

Arhycus angelicus Howard, from North America.

Aphycus sustrallensis Howard, from Australia.

Tetracnemoidea australiensis How:rd, from Australia.

Aphycus nigritus Howard, from California.

Chrysoplatycerus splendens Howard, frorm Californis.

An interesting, and important characteristic of some of
these insects is that they will attack more than one

kind of Coceld, and this makes them especially valuable
from an economic point of vicw. FPor instance, the larvae

and adults of the Coccinellid, Chilocorus bivulnerus Muls.

are voracious feeders upon the San Jose Scale,(Aspidiotus

perniciosus ), young of the black scale,(Saissetia oleae),

9

mealy bugs,(P. citri and adonidum), oyster shell scale,

(Lepidosaphes ulmi), Furopean elm scale,(Gossyparia

gspuria), and other scale insects.

The small hymenopterous parasite, Aphelinus rytilaspidis

Le Baron, (Pam.Bulophidae), preys upon a number of socale

insects, among which are the oyster shell scale, (Lepi-

dosaphes ulmi), pine scale, (Chionaspis pinifoliae),

San Jose Scale (A. perniciosus), &nd Diaspis carueli.

The fact that so little is known concerning the preda-

ceous and parasitic insects is probably due to the



obscure manner in which they work; to the small size of
most of them; and to the great resemblance between the
larval forms of the Cooccinellidae and many of the insects
upon which they prev.

Whilst worklng withi the Division of Entomology in Cape
Colony we often received letters from farmers and fruit
growers, asking that a colony of Vedalia lady-bird beetle
might be sent at once, as the Australian bug, Icerya

purchasi, was becoming .alarmingly numerous. This course

was only adopted, however, after we had been assured
that the Coccinellid was not =lready there, and the usual
procedure was to ask that twigs bearing the pest should
be sent to the office.

In rany caces the result was that we obtained splendid
colonies of Vedalia, which could be sent elsewhere.

on several occasions I have been invited to a farm to
see what splendid results had been obtained by using
some particular brand of tobacco extract against mealy
bugs in vines etc., to find on examination that some
hundreds of Coccinelllid larvae and pupae, usually

Exochomus nigromaculatus, had been killed.

These beneficial insects had already brought the mealy
bugs down in number, and the waxy larvae had been mis-
taken for the pest they were devouring.

If good results are to be expected from predaceous and
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parasitic insects they must be given an onportunity to
breed, and artificial remedied rmust be resorted to with

caution, and the time to apply such must be carefully

chosen.



Intracellular Symbionts in the Pseudococeini.




Intracellular Symbilonts of tile Pseudococeini.

Then we consider that it is only within the last four
years that serious attention has been paid to the sub-
ject of the intracellular symbionts in the Insecta, and
that this study really had its origin in the investiga-—
tion of the so-called "pseudo-vitellus" in Aphides, it
is not surprising that little is known relating to the
symbionts of the Pseudococecini.

Vhen 1t weoe ascertcined that this Ypseuwdo-vitellus" was
of a distinetly diftTerent nature from what the earlier
workers suspected, and that it was found to present an
entirely new field for investigation, 1t was natural
that other bodies which had been referred to in insect
anatomy, but whose function was not clear, should be
regarded in a new light.

In "Revista &1 Patologia Vegetale" , 1893, Dr. Berlese
gives an excellent accounrt c¢f the two cormmon species of

mealy bugs, P. citri Risso, and P. adonidum Westwood.

He refers, p.74, to a bocdy whlech he names the "corpo
ovale", a broadly rounded mass richly supplied with
tracheae. It was upon this that Dr. Pierantonli worked
in 1910. In the same year Dr. K.Sulec investigated the

similar body in Phenacoccus farinosus, and the work

of these two constitutes the foundatior of our know-

ledge of the intraceliular svmbionts in thils group.



The account given by Dr. Berlese is as follows :—

"Tutto i1l tubo digerente riposa (nelle femmine di qual-
unque stato) su un ammasso di forma ovale, ¢i cellule
rotonde di 35-36u di diametro, con nuecleo di 11-12 u

dl diametro, ed uno o piwu nucleoli che pero si dilatano
11 piu delle volte notevolmente, per infiltrazione di
grasso, 1in gocciole.

Tutti questl elementl sono racchuisi nella guaina unica,
abbastanrs disgregati fra loro, e irmersi in detriti
granulosl gialli, che ccl carmino si colorano intensa-
mente, negll interstizii delle cellule.

Questo corpo ovale € colloecato in contatto della epi-

dermide del ventre, e non s-rbra contornato da membrana
alcuna. Quale sia 11 suwo ufficio, e cosa rappresenti,
ml e ignoto. Certo e che esiste sempre, molto plu grosso
nel D. citri, dove occupa gran parte del ventre, piu

ridotto nel D. longispinus. Numerose trachee, proven-

ienti dal ramo longitudinale ventrale, che parte dall!
ultimo stigma, vi penetrano, e colle tinture carminiche
si colora abbondantemente, pitt di tutti gli altri tess-
utli, eccetto i glandulari. Nen ho osservato che quest'
organo sia in raprorto con alcuna apertura, oppure coll!'
intestino.

Questo vi si appoggila »er cuasi tutto 11 suwo decorso,

ma non sembra avere altre relazioni. Quando 11 corro



nell' adulto e pierno d'uova, queste si infossana entro
le cellule del detto corpo ovale, che in questo caso
occupano 1 vanl esistenti fra le uova stesse. E molto
probablle che sia un ammasso di sostanza nutritiva,
derivata dall' intestino, oppure abbia rapporti, di
difficile rillevo, colla secrezione della cera.

E certo, che non ne hanno tenuto parola gli autori,

che mi hanno preceduto in queste ricerche.t

This "corpo ovale' has been studied by Dr. Plerantoni,
who found it to be what Dr. Buchner terms a rycetom,
in which are large numbers of elongate, sickle-ghaped
organisms.

The symbiont was named Coccidoryces dactylopll Buchner

in 1911. It was fully described, and figured, by Dr.
Pilerantonl in the Archiv fur Protistenkunde, 1913.

An organism living in a similar rmycetom in Phenacoccus

farinosus was described in '"Sitg.d.ton.bohm.Ges.d.Wiss."

for 1910, by Dr. Sulec. This was named Saccharomyces

pseudococel farinosi Sulc.

It night be mentioned that Dr. Buchner named an organisnm

wvhich tras found in the mycetom of Icerya purchasi Mask.

as Coccldomyces pierantonii in 1911, but this is not

sinilar to the one found in P. citri Risso, while the

one from Ph. farinosus 1is quite similar, except that

the nucleus wae distinet in the latter symbiont.



Coceldomyces ros=e Buchner, 1911  is an organism which

lives in the body cavity of Lecaniwrm corni Bouché. It

does not occupy a definite mycetom, and is obviously
different from those "hich have been found in the Pseu-
dococeini.

It anpears that C. rosae is the first species described

in the genus Coccldoryces so that a new genus should

be made for the forms found in the Pseudococecini.

Dr. Sulc named the symbiont of Phenacoccus farinosus

as Saccharomyces pseudococci farinosi in 1510, but the

facts that (a) the production of endospores is never
indicated, and (b) the infection of the egg takes place
by sferettes containing ten or more organisms, and not
by single individuals, show that the organism is not

a Saccharomyces.

The life history of =z symbiont, which seems to be typical
for the Pseudococeini, may be illustrated by the form

found in Pseudococcus citri. Plate III refers to this

specles.

The ryceton ia a large, roundly oval mass of tissue
occupying a ventral position in usually the first Tive
abdominal segments. When dissected out in fresh material
it is generally of a greenish yellow colour, and 1s seen
to be richly suvpplied with tracheae. Examined under a
high power it is seen to be cormposed of large numbers

of large rounded cells.



Figure 2, of Plate III, shows a transverse section of an
adult ¢ of P. citri, »on sbout the third abdominal
segment. It will be seen that the rmycetom is a compara-
tively large body, in fact it 1s rwueh larger in P. citri
than in any of the other species I have examined.

Pigure 3 shows a portion of the rmycetom further enlarged.
The large cells, or sferules, contain a number of smaller
rounden sferettes, widich in turn contain a number of
elongate bodies as shown in Figure 4. These sickle-—
shaped bodies stain readily with water eccin.

The most remarkable fact concerning thi~ type of symbi-
ont seems to be that the sferettes, and not the individ-
ual organisms, act as the units. It is the sferettes
which infect the developing ova.(Figs.5 and 6.)

T have made observations on the intracellular symbionts
of the followlng speciles:-

Pgeudoco:us citri Risso.

., PR P _:l-.,\_' h RSN "e o~ >
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Pseudococcus capensis Brain.

Psevdococcus mesembrianthemi n.epe.

These studies are not yet completed, but I hope to have
them ready to include in a paper dealing with the sym-

bionts of the Coceidae to be published shortly.
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Catalogue of Species of the Pseudococeini, giving

Host-plants and Localities.

Genus Riversia Signoret, 1875.

Ripersis agasawarensis Kuwana, 190S.
On Miscanthus sp. Japan.

Ripersia anomala Newstead, 1908.
Under bark, accompanied
by Pheidole megacephala. Kilimandjaro.

Ripersia arizonensis Ehrhorn, 1899.
In nest of ants. Arizona.

Ripersia aurantia Cockerell, 1901.
In nest of Lasius americanus. New liexico.

Ripersia blanchardi King and Ckll.,6b1897.
In nest of Lasius claviger. Massachusetts.

Ripersia confusella Cockerell, 1901,
With ants, sp.indet, and
In nest of L. americanus. New Mexico.

Ripersia corynephori Signoret, 1875.

on Corynephorus canescens, France.
Agrostis alba, Denmark.
Grass, sp. indet. Guernsey,

Ripersia donisthorpei Newstead, 1907.
In nest of Ponera contracta. England.

Ripersia europea Newstead, 1897.
In nests of ants. Furope.

Ripersis fagl Maskell, 1890.
On Fagus menzlesil. New Zealand.

Ripersia festucae Kurrrna, 1901.
On Pestuca scsbralliz. California.

Ripersia filicicola Newsteacl7 1828,
Oon Trichoranes splcatune. England.

Ripersis fimhriatula Ck11l.,and King.190l.
In nest of L. amexlcarus. Tor Mexico.




Ripersia

flaveola Cockerell, 1896,

Ripersia

In nests of L. olaviger
and of L. 1nterﬁeotuQ.

formicicola Maskell, 1891.

Riversia

In anta! nests.

formiocaril Newstead, 1907.

Ripersia

In neats of Lasius flavus.

glandulifera Newstead, 1812.

Ripersia

Oon Adiantum spe.

halophila (Hardy), 1860.

Ripersia

On Ligusticun acotioum
Radiola linoides,
Statice armeria and
grass

Armeria maritima,
Brioa cinerea,

hyyogea Leonardl, 1808.

Ripersia

Oon ? (underground),

inquilina Leonardl, 1908.

Ripersia

In nest of ants, sp.indet.

Japonica Kuwana, 1907.

Ripersia

On Misocanthus sp.

kingii Cockerell, 1896.

Ripersia

In anta! nests.

lagil Cockerell, 1896.

Ripersia

in the

On roots of Astere
indet.

nest of ants, sp.

leptospermi HMaskell, 1888,

Ripersia

on Leptospermum 1aevigatum.

G

Hassachusetts,
Mew {exico.

New Zealand.
nngland.
S.7.AfTica.
England.

England.

Hebrides.
England.
England.

Italy.

Sardinia.

Japan.

Magsachusetts.

Canada, and lass.

S. Australia.

magna T. and W. Cockerell, 1901.

Ripersia

?e

minima Tinsley and King, 1899,

Ripersia

In nest of L. americanus.

montana Newstead, 1898.

on roots of grass and
of a oomposite,
In nest of ants.

New Mexico.

Massachusetts.

Franc:- .
Italy.



1897,

Ripersia myrmecophila iaskell,
?.

Ripersia

oryzae Kuwana, 1907.

Ripersia

On roots of rice etoc.

porterae Cockerell, 1901.

Ripersia

On roots of grass,

pupifera (Lichtenstein), 1879,

Ripersia

- On Elnm.

saochari Green, 1900.
On sugarcane.

gsalmonacea Cockerell, 1901.

Ripersia

Ripersia

On roots of grass,

sardiniae Leonardi, 1508.

TN nests of ants.

gerrata Tinsley, 1200.

Riversia

Ripersia

?.

smithii Essig, 1910.

Ripersia

On Elyrus condensatus.

sporoboll Cockerell, 1903.

Ripersia

" 0n Sporobolus deporperatus.

subterranea Newstead, 1893.

Ripersia

On roots of Nardus stricta.
In nests of F. flava.

tenuipes Coockerell, 1901.

Ripersia

On roots of grass.

trichura Cockerell, 190l1.

Ripersia

Ripersia

On roots of grass.

trivittata Cockerell, 1901.

In nest of L. americanus.

tumida Newstead, 1897.

Ripersia

Tn nest of Camponotus sp.
villosa Ehrhorn, 1899.

Bipersla

On Quercus agrifol*a.

viridula Cockerell, 1901.

In nest of Le amerioanus.

Ly
[AV)

HMichigan.

Japan.

New Hexico.

France.

India.

New Mexico.

Sardinisa.

Trinidad.

California.

New Mexico.

England.

New Mexico.

New Hexico.

New Mexlico.

Algeria.

California.

New Mexico.



Ripersia wasmanni Newstead, 1900.
In nest of L. aiienus. France.

Genus Ripersiella Tinsley, 1899,

Ripersiella kello%gi Ehrh., and Ckxll.,1901.
On roots of bunch-grass. California.

Ripersiella leucosoma Cockerell, 1901.
In nest of L. americanus. New Mexioco.

Ripersiella maritima (Cockerell), 18894.
On roots of Spartina. Long Is. N.Y.

Ripersiella rumicis (Maskell), 1891, |
On Rumex acgetosella. New Zealand.

Gtenus Pseudoripersia Ckll.,bl899,

Pgseudoripersia turgipes (Maskell), 1892.
On Casuarina suberosa. Australia.

Genus Dactopseudococcus nN.g.

Dactopseudococcus acaciae (Maskell),1891.
On Acacla linearis, and

Acacia Jophantha. Australia.
Dactopseudocoocus agrifoliae (Essig),1909.
On Querous agrifolia. California.

Dactopseudococous albigziae (Maskell), 1891.
On Albizzia lophantha. Australia.

Daotopseudocogous aphyllonis (Ckll.),1895b.
On Aphyllon fasclculatum. Washington State.
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Dactopseudocoocus arecae (Maskell),h 1889,

On roots of Areca sapida. New Zealand.
Dactopseudococcus artemisiae (Essig),1909,
Oon Artemisia californioca. California.
Dactopseudococcus aurilanatus (Mask.),1889.
On Araucaria excelsa, New Zealand,
Araucaria bidwill], California South
Africa.

Dammara ovata, and
D. vitiensis California.

Dactopseudogcoccus australiensis (6n. and Lidg.)1900.

On Acacla dealbata. Australis.
Dactqygeudocoocus boninsis (Kuwana),1909.
On sugarcane. Japan.
Dactopseudococous bromeliae (Bouche),b1833.,
On pineapple, Canna, Zangzibar,
Mulberry andHibiscus Indla, S. AT,
and Hass.

Dactopseudococcus californicus (Ehrhorn),1811.
On Festuca 3p. ’california.

Dactopseudococcus claviger (King and Tins.),1897,
In nests of L. claviger, and
of L. americanus. Hassachusetts.

Dactopseudococous edgeworthiae (Ckll.),b1897.
On Edgeworthia papyrifera. Japan.

Dactopseudococous ericicola (Mask.),1892.
On Erica autumnalis. Australia.

Dactopseudococcus eriogoni (Ehrhorn),1899.
on roots of Eriogonum sp. California.,

Dastopseudococcus filamentosus (Ckll),1893.
On a plant resembling

Vacoinum, Bahamas.
On Citrus trees. Jamalca, Japan,
Mauritius,and

South Afrioca.

On Albigzzia 1ebbek,

Gossypium spp.,

Zigyphus gpina~ohrista

and Aoacia arabica. Feypt.
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Dactorseudococous formicari (Ehrhorn),1899.
On the roots of Artemisia
sp. in ants!' nests. Arizona.

Dactopseudocoocus globosus (Maskell),f1891,
On Acacia armata, and
Acaola deourrens. Australia,

Daoctopseudococcus graminis (Maskell),1891.
On grass. Natal.

Dactopseudocoacus grevilleae (Fuller),b1899,
On Grevillea bipinnatifida. Australia.

Dactopseudococcus herbioola (Maskell),h1891.b.
On Aristida vagans. Australia.

Dactopseudococcus hibbertise (Maskell), 1891,
On Hibbertia linearis and

Hibbertia virgata. Australia.
Dactopseudococcus hymenocleae (Ckll.),1899,
On Hymenoclea monogyra. Arizona.
Dactopseudococous indesisus (Ckll,),1901.c.
In nests of L. americanus . New Mexioco.
Dactopseudococous libera (Leonardi),1908.
On grass. Italy.
Dactopseudosoccus ledl (Ckil.),1911. |
On Ledium groenlandicum. New York Stete.
Dactopseudocooous liohtensoides (Ckll),1897.b.
On Artemigia frigida. Colorado.
Dactopseudocoscus missiomum (Ckll.),3867 1910,.b.
, ?. Argentine Rep.
Dactopseudococcus nanus (Cockerell),bl905.
On roots of grass. Colorado.
nDaoctopseudococcus nipae (Maskell),h1893.
On Nipa frutiocans . Demerara.
On Palrse. ifexico, Mass.,
California
Europe, S. Africa
and India.

On Guava. California.
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Dactopseudogooous orientalis (1askell),1897.

on Grass. Cnina.
on Kentia and Cooos Palnms. New Mexico,and
California.

Dactopseudosoccus quaintanel (Tinsley),1898.
On Rhus copallina. Florida.

Nactopseudococcus sacchari (Ckll.),1895.c.
On sUZAaIrcane. Trinidad and
Porto Rico.

Dactopseudosoccus theaecola (Green),1897.
On roots of tea plants. India.

Dactopseudococous townsendi (Ckll.),1883.b.
on leaves of Foudquliera. New Hexico.

Dactopseudococous trifolii (Forbes),1885.
On clover. U.S.A.

Dactopseudococcous tumida (Newstead) 1857
In nests of Camponotus of111. Algerisa.

Dactopseudococcus violascens (Ckil.),1913.
On Agropyron 8D. Colorado.

Dactopseudococcus viridis (Newstead),1894.
on Hygrophylia spinosa. India.

Dactopseudococcus wheeleri (King),1l802.
In nests of Camponotus
maculatus var. sansabeanus
Buckton. - Texas.

nactopseudococcus zapotlanus (Ckll.),18902.b.
On *Huele de Noche'". Mex100.

Genus Pseudococcus Westwood, 1839.




Pseudococcus adonidum Westwood, 1839,
On ferns; mango; guava;
fig; plum;

Croton sp;

Cyocas revoluta;
Flacourtia sepiaria;
Nephrodium amplum;
Strangeria sonhigzodont.

Pseudococcus affinis (lfaskell), 1893,
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Europe, India,
Austraiia,ﬂ.z.
Chill, Jamaioa,
U.S.A., and
South Afrioca.

On tubers of dahlia and potato. Australia.

Pseudococcus alkalinus Ckll., 1202.0.
On girass.

Pseudococcus alpinus (Maskell),h1883.
Oon Yeronica sp.

Pseudococcus americanus (Ckll.),1899.b.
On Ash.

Pgeudocosous ananassae (Kuwana ) ,190¢.
On Pineapple,

Pseudogoccus andersoni (Coleman),1903.
On Cupressa goveniana, and
Libocedrus decurrens.

Pseudococcus aridorum Lindinger, 1911.
On Argyranthemum frutescens,
Cystisus prolifer var.

ralmensis, Grass, and

S,

Trifolium panormftanum.

Pssudococcus armatum (Hempel), 1901.
¥ d

. @

Pseudoooccus atriplicis (Ckll.),1895.d.
On Atriplex canescens.

Psaudococous azaleae (Tinsley),l898.
On Agzalea 8D.

Pseudococcus bakeri Essig, 1910.
on Sambuous glauca, Apple,
Pear, and Juglans regila.

New Mexico.
Naw Zealand.
Washington,D.C.

Japan.

California.

Canary Islands.
South Amerioca.
New lMexico.

California.

California.



Pseudococous brevipes (Cockerell),1893,
On Pineapple. Jamalca.

Pseudocoscus burneri n. sp,
on Yiburnum spe. Transvaal.

Pseudococous oalceolariae (Maskell), 1878.
On Calceolaria sp,
Traversia sp, and
Casainia sp. ‘ New Zealand.

Pseudococous californicus Ehrhorn, 191l.
On Festuca 8p. Callfornia.

Pssudococcus calluneti Lindinger, 1913,
On Calluna wvulgaris., Germany.

Pseudooogous capensis Brain, 1813.
On Phytolacoa diolca,
Alblizzia lophantha,
Solanum sodomaeum,
Clematis vitalba,
Palargonium sp.

Sonchus oleraceus,
Seneclo vulgaris.
Malva parviflora,
O0xalis cernua,

Vines, pumpkins,
Apples and Pear. Cape Colony.

Pseudococcus oitri (Risso), 1813.

On Orange, lemon, oitron,

Coffee, tobacco, cotton,

ivy, yeony, Ipomoen sp,

Solanunm spp. Calistemon

lanceotatus, and

Habrothammis SD. Furoyve, India,
Sendwich Islands,
Mauritius, S. Af.
Brazil, U.S.A.
Canada, and

Australia.
Pseudogooous coooineus (Newstead),1808.
On Acaocia sD. Afrioca.
Pseudogoccus cocotis (Maskell), 1889.
On Coocos nucifera. Fiji.

Pgeudococous cockerelli King and Tins.,61898.
In nests of k. flavus, Massachusetts.
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Pseudoooscus goffeae (Newstead), 1908.b.
On Liberian coffce piants. Java.

Pseudooooous comstookil (Kuwana),ls02.
On rulberry and maple. Japan.

Pseudoooccus orawl (Coquillet), 1889,
on Audibertia polysiachz_. California.

Pseudocogous orotonis Green, 1905.
On Castilloa elastioa,
Codiaeum variegatunm,
Terminalia catappa, and
Erythrina lithosperma etac. India.

Pseudococous cualatensis Cockerell, 1903.b.
In galls formed by Akermes

colimae Ckll. Hexico.
Pseudococcus oyperi (Signoret),1875,

On oypress. Europe.
Pseudococcus dasylirii (Cookerell), 1896.b.

On Dasylirion wheeleri. New Mexico.
Pseudooocous dearnessi (King), 1901.

On hawthorn. Canada.
Pseudoooccus dudlryl (Coleman),l903.

On Cupressus macnabliana. California.
Pseudococcus ephedrae (Coquillet), 1890.

On Ephedra californioca. California, and

Mexico.

Pgeudococous farnesisnae (Targioni),1888.
On Acacla farresiana, and
Olea euromea . Italy and
North Africa.

Pseudococous fragilis Brain, 19123.
On orange trees. Cape Colony.

Pseudococcus formiceticola (Newstead), 1900.
In nests of Crematogaster sp. China.

Pseudococous glaucus (Maskell), 1878.
: On Rubus australis and
Pittoaporium engenioides. New Zealand.

Pgeudococous grandis (Hempel), 1900.
On one of the lyrtaceae. Argentine Rep.
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Pseudogoccus gutierreziae (Cookerell), 1896.b.
On Gutierrezia sarothrae. New Mexico.

Pseudogocous hibernicus (Newstead), 1895.
On Grass, Ireland.

Pseudogocous hirsutus (Newstead), 1897,
In nests of Cremastogaster gpe.India.

Pseudococous iceryoides (Maskell), 1891,

On Fagus fusoca. New Zealand and
India.

Pseudococeus irishi (Cockerell), 1900.
On Lamea tridentata. - Aricona.

Pseudoooccus juniperi Enrhorn, 1808.
On Juniperus virginiana. Arizonsa.

Pseudococcus kraunhiae (Kuwana), 1902.
On Kraunhia floribunda. dJapan.

Pseudococcus lilasinus Cockerell, 1905,
| On orange. Philippine Is.

Pseudococcus lobulatus (Maskell), 1893,
On Eucalyptua globosus., Australia.

Pgseudococcus longipes Leonardl, 1909.
On Alocasia maororica. Italy.

Pseudooocous lounsburyi Brain, 1912.
On Agapanthus umbellatus L!Herit.
Cape Colony.

Pseudococeus luffi (Newstead),1901.
On Leplgonum rupestre. Guernsey.

Pgseudoococous macrogamiae (Fuller), 1897.
Oon Maorogamia frageri. Australia.

Pseudococous magnolioida (King), 1902.
?e Brazil.

Pseudococcus mamillariae (Bouche), 1844.
On Mamillarias spv. Furoye.

Pseudococous marchali Vayssiere, 1912.
On Mango. Ne.Africa.

Pseudoococcus maritimus (Ehrhorn), 1800.
On Friogonum latifoliunm. California.
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Pseudocooocus mendozinus Leonardi, 1911.
On Hyalls argentea. Argentine Rep.

Pgeudococcus mesermbrianthemi n., sp.
On Mesembrianthermum eduls L. Cape Colony.

Pseudococcus minor (Haskell),1896.
On roots of grass. Mauritius.

Pseudococous muraltiae Brain, 1913.
On Muraltia heisteria N.C, Caype Colony.

Pseudocoocus myrmecarius Leonardi, 19209,
~ In nests of Pamponotus 8D Sardinia.

Pseudocooous neomexicanus (Tinsley), 1898,
On roots of Gutierreria sarothrae.
New Mexioco.

Preudocooous obsourus Essig, 1909.
On Sambucus glauca., California.

Pseudococous obtectus (lMaskell), 1899,
On Fagus fusoca. New Zealand.

Pseudocoocus olivaceus (Cookerell),l895.
On Yuooca. New Mexloco.

Pseudococous osborni (Sanders), 1902.
On Platanus occidenfalis. Ohio.

Pseudocoocus pandani (Cockerell), 1895, |
on Pandanus sp. Washington Is.

Pgseudococous perocerosus Leonaral, 1911,
On Gourliea decorticans. Argentine RepD.

Pseudococcus perrissi (Signorst), 1875.
On Calamagrostis sp, and

Sphagnun sp. . France.

Pgeudococous pini (Kuwana), 1902,
On Pinus sp. and
Pinus pentaphylla. Japan.

Pseudocooous 1oae (Maskell), 1878,
On Grass. New Zealand.

Pseudococous prosgsopidis (Cockerell),l896.
On Progsopis sp. New liexico.
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Paeudooocous pulverarius (Newstead), 1903,

On Agrostis vulgaris, and
Agrostis intermedium. Furovye.

Pseudococous quercus (Lhrhorn), 1900.
On Quercus chrysolepis. California.

-Pseudocooccus roseotinotus (7.and . Ckll.),1901.
On roots of grass. New Mexico.

Pseudococous ryani (Coquillet), 1889,
On Cupressa maorocarpa,
Thuja orientalis, and
Araucaria excelsa. California.

Pseudococous saocharifolii (Green), 1908.
On Sugaroane. India,

Pseudococous salinus (Cockerell), 1902.
On Grass., California.

Pseudococcus sorobloularum Green, 1898,
On Eleocarpus sp. India.

Pseudococcus secretus (Hempel), 1900.
On one of the Solonhaceae. Brazil.

Pseudoococcus segrezatus (Cockerell), 1893,
On Grass. Jamailca.

Pseudocogous sequoiae (Coleman), 19201.
On Redwood. California.

%

Pgeudococous setosus (Hempel), 1800.
On Piocus sp. Bragzil.

Pgseudococous similans (Lidgett), 1898.
On roots of Daphne. Australia.

Pgeudococcus simplex (Cockerell), 18¢3.
| On Pancratium caribaesunm, Jamalosa.

Pgeudocoocous solani (Coskerell), 18%4.
On Solanum tuberosunm. New iHexico.

Pseudococcus sorghiellus (Forbes), 1885.
On ?. in nests of Lasius ‘
americanus and L.claviger. Massachusetts.

Pgeudococcus steeli {Ckxll. and Towns.),1894.
On Lamea mexiqgga. New Mexico.
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Pseudococcus subterraneus (Hempel), 1S01.
On grape vines. | Argentine Rep.

Pseudoogocous syringae (Maskell), 1897.
on Syringa amurensis. Jayan.

Pseudococcus tayabanus Cockerell, 1905,
On ocultivated cacao. Philippire Is.

Pseudococous texensis (Tinsley), 1900.
On Acacia farnesiana. Texas.

Pseudogocous theobromae (Douglas), 1389.
On Theobroma 0acad. England.

Pgeudococcus virghtus (Cookerell), 1893.

On Prosopis julifloxa,

Tribulusg gistoldes,

Aoalypha sp.

Cocoanut palm,

Cotton, and

violets. Jamaioca,
Philippine Is.
Ceylon, Mexico,
Mauritius, and

Texas.
Pgeudococcus vovae Nassonow, 1909,
On Junipera cormmunis. Russia.

Pseudococcus wacherdorfiae Brain, 1912.
on Wachendorfia paniculatg Linn.
‘ Cave Colony.

Pseudococous walkeri (Newstead),1801.
On Agrostis vulgaris. England.

Pseudococous wilmattae (Cockerell)&1§01.
8" e

on *"Viola aff. pedatifl New Mexico.

Genus Tylococous Newstead, 1897,

Tylococous madagaseariensis Newst.,).897. |
In neats of Crerastopaster schenki ,For.
Madagasocar.

Tylococous oyceliger (Leonardl), 1908.
In nest of ants. Italy.




Iylocoocus insolitus (Green), 190e,
8lda cordifolis.

3
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India.

Germus Phenagcsous Cockerell, 1893,

Fhenacoccus acericola (XKing), 1soz2.
On maple, hornbear, lime,
and horse chestnut.

Fhenacoccus aceris (Signoret), 1875,
On mal)le .

UeSeAs

Furovre.

Phenacoccus americanae King and Ckll. 1897.

In nests of L. americanus.

Phenacoccus artemisiae Ehrhorn, 1900.
On Artemisila californica.

Phenacocous asteliae (Maskell), 1883,
on Astells sp.

Hassachusetts.

California.

New Zealand,

Phenacocous brunnitarsis (Signoret), 1875.

On Borage.

Phenaoooous casuarinae (lfaskell), 1892.
On Casuaring sp.

Phenasoccus cevalliae, Cookerell, 1902.
On Cevallia sinuata.

Phenacoccus colemani Ehrhorn, 1906,
On Rubus gp. /

Phenacoccous comari (Xunow), 1880.
On Comaryum palustre,

Phenacocous farinosus (Moleer), 1778.
On Alder.

Phenacocous formioarum Leonardi, 1908.

urope.
Australia.
New Mexioco.
California,
Gzrmany.

Europe.

In nestas of Pheidole pallidula.

Fhenaoocous glacialis (Newstead), 1900.

®Assoolated with antst,

Italy.

Italy.
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Fhenacocous gossypil Towns. and Ckil., 1898,
- On Cotton and other Malvaceous

plants. Mexice.
Phenacooous gossypii var. psidiarum Crll., 1803.

On wild guava. Hexicc.
Phenacocous graminis (Reuter), 1803,

On Phleum pratence. Burove.
Phenacoocus helianthi (Cookerell), 189zZ.

Oon Helianthus sp. New Mexico,and

Arirona.

Phenpoocous hirsutus OGreen, 1908,

?. with ants. Indla.
Phenacocous hystrix (Bérensprung ), 1849.

On Pinus sylveatris. Furove. -
Phenacoccus iceryvoides Green, 1808,

on mango,

Boswelllia sp,

Capparis horrida. India.

Phenacoccus kuwanae Coleman, 1903.
On lichen on Picea breweriana.California.

Phenacoccus mangiferae (Green), 1896,
On Mangifera indica. India, and
| Ceylon.

Phenacoccous mespili (Signoret), 1875.
On medlar. Eurore.

Phenacoccus minimus Tinsley, 1898.
On Plcea pungens. Colorado.

Phenacoccus obtusus (Newstead), 1911,
On Baobabrinde sp. Ger.E.Africa.

Phenacoccus parietariae (Lichtenstein),1881.
on Parietaria officinalis. Europe.

Phenacoccus pergandel Cockerell, 1896.
on Diospyros kaka. Japan.

Phenacoccus piceae (Loew),1883.
On Ables excelsa. Austria.

Phenacocous ripersioides T.and W.Ckil.,1903.
In nests of Lasius niger, New Mexico.




Phenacocous rubivorus Coocksrall, 19C1.
On Pubus strigosus,

Phenacocous simplex King, 1902,
on Atriplex sp.

Phenacocous solenopsis Tinsley, 1898,

206

New Mexico.

California.

In neats of Solenopsic geminata Fab.

Phenacocous spiniferus Henpel, 1500.
?e

Phenacocous steshyos Ehrhorn. 1900.
on Stachvos bullaéa.

Genue Ceroputo Suls, 1897,

pe—

Ceroputo ambigua Fullaway, 1909,

Ceroputo bahiae (Hariorn), 1990.
On Bahia sp.

Ceroputo barberi (Cockerell), 1895.
On Thunbergia srandiflora.
Allamanda 8p,
Coleus, and
Croton, |

Ceroputo caleitectus (Cockerell), 1901,
On Grass,

Ceroputo lasiorum Cockerell, 190l1.
In nests of L. interjectus.

Ceroputo ortheszioldes Cockerell, 1903.
On roots of dockwvsed.

Ceroputo pilosellae Sule, 1897
On Hleraseium pilosella.

Ceroputo volynious Nassonow, 1809.
On Dactylidis glomersata.

New Yexico.

California.

Califernia.

Antigua, and
New Hexico.

New Mexico.
New Hexlico.
Hexico.
Europe.

Mussl=.
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Coromrido moonn Ceﬂuillet, 18¢0,
O0n “uze. whi wnlei,
Lantarna,
Jindus clutinosuns.

PR R -
Caonrtime oliv-nt an,
a2 1

fananz, ornnie, lire, ste. ‘iexico,
Callfornia,
Antizua.

Ceroputo mexicanus (Cockerell), 1893,
on ?e EIHXI’”’OQ
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PLATE I.

Antenna of Ps. mesembriantheml n.sp.(p26)

Antenna of Ps. burneri n.sp., same magnifi-

cation as Fig.l. (P 56).

Caudal extremity of Ps. burneri, showing

comparative lengti, of setae.

Antenna of Pu. obtusus (Newst.) , showing

truncate spines on derme. (. 172).

(mig .4 after Newstead.)



PLATE 1I.




1.
2.

3.

PLATE 1II.

Genus TYLOCOCCUS.
(See b 3L )

Antenna of T. nadagascariensis Newst.

Ventral view of adult ¢ of same speciles.

Marginal tubercle of same insect, further

enlarged.

Spinous tubercle of T. insolitus (Green).

Antenna of T. insolitus (Green).

ventral view of T. cycliger (Leonardi).

Marginal tubercle, further enlarged.

Antenna of T. cycliger (Leonafdi).

Leg of adult ¢ of T. cycliger, wlth claw

further enlarged.

10. Caudal extremity of T. cycliger.

(rigs. 1 - 5 after Newstead, 6 — 10 after Leonardi.)




PLATE 1IT.




(Figs. 1 and 2 original, others after Pierantoni.)

PLATE TII.

Pseudococeus citri (Risso), dorsal view

of agult 9. X 15. (Seek 157!

Transverse section threongh 3rd abdominal
segment of Ps. citri, showing position of

myceton. 1y.

Portion of :1wcclom further enlarged, showing

eachi sferuls with nuecleus 2nd sferettes.

Sferettes containing Coccidomyces dactylopiil

BﬁChnero <xqee b 18% )

Barly stage in the infection of the egg with

sferettes.

Later stage; sferettes within the egge.



PLATE TIII.




