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Anwarul AZIM t 

INTRODUCTIOl\ 

The genus Aphytis belongs to the superfamily Chalcidoidea, family 
Aphelinidae. The species of this genus are of great importance as 
natural enemies of diaspidine scales, which are the most injurious 
pests of citrus, peaches, pears, apples and other economic and orna­
mental plants of Japan and other parts of the world. The value of 
this parasites lies in the ability of certain species to control or partly 
control some of the most serious pests of cultivated plants. 

As with other insects of Japan, the investigation of the genus 
Aphytis was also started by foreign entomologists. rt was Clausen 
who collected some Aphytis specimens in the years 1916, 1921, 1924 
and 1925 from Japan. These specimens were described by Compere in 
1955. DeBach collected a species from Kagoshima in 1956. Lately, 
in 1957 and 1960 Tachikawa illustrated two species unrecorded from 
Japan. The specimens which are examined by the author, of course 
are not enough to represent the species of the genus Aph)'tis of Japan. 

The specimens of the genus Aphytis are the most difficult of all 
hymenopterous insects to examine. This is not for their small size, 
but for the soft integument and very delicate exoskeleton. Specimens 
mounted on points are shrived and folded so badly after drying that 
it is almost worthless for study. If mounted in a preservative on 
slides, the specimens become discoloured and usually distorted. Often 
it is impossible to ascertain the original shape and proportion of the 
head, thorax and abdomen. Specimens that are cleared and mounted, 

-l!- Contribution Ser. 2, No. 170, Entomological Laboratory, Kyushu University, 
Fukuoka. 

t Present address: Department of Plant Protection, Malir Halt, Karachi. 
Pakistan. 
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with sclerites separated and spread on a slide, reveal a wealth of 
characters which can not be seen otherwise. 

Those who work with living insects as discrete any unit that 
exhibits distinctness of any character whatsoever, physiological, func­
tional, ecological, biological, or otherwise. Generally units below the 
level of morphological species are screened out by means of some 
biological phenomenon, these biological units, whatever they may be 
strains, races, varieties, subspecies, sibling species can not be disregarded. 
In applied biological control, the biological characters of a parasite 
may determine its value. From this it does not necessarily follows 
that they have a corresponding value in systematics (Flanders, 1953). 

The taxonomic value of the biological charaters in Aphytis is 
largely a matter of conjecture. Then too, these characters are often 
unreliable. The same stock may exhibit one character in one phase 
or environment, and a different character in another phase or environ­
ment. Many of the lesser units are knO\vn only by the biological 
phenomenon that originally revealed them. The unit below the level 
of morphological species are regarded as components of a species and 
are called biological units (Compere, 1955) 

The present distribution of Aphytis has been greatly influenced 
by the transportation of scale infested plants in commerce. There is 
every reason to believe that some species of AjJhytis were thus dis· 
tributed widely when living within the scales as eggs, larvae, and 
pupae. For this reason present day distribution is regarded as having 
little or no systematic value in the determination of species of Aphytis. 

In systematics it is important to know the native home of a 
species and its variations throughout its range under natural condi­
tions. The Aphytis diaspidis of Japan is different in coloration of 
club, funicle joints and cloud beneath the stigma 'than standard 
diaspidis. 

Difference in the mode of reproduction mayor may not be valid 
evidence of distinctness. Some forms of Aphytis reproduce generation 
after generation without the appearance of any males, and then in 
different phase or in different environment, produce males in abund­
ance; or the reverse of this may occur. In some forms, mating seems 
to be essential for continued reproduction; in other forms males are 
not known. 

The object of this paper is to study the systematic and biology 
of the genus Aphytis Howard and their mass propagation. 

ECOl'OMlC IMPORTAl\CE 

The genus Aphytis is of world·\vidc distribution. So far as known, 



26;-

the species of this genus are essentially primary parasites. They 
parasitize the scales of the family Diaspididae. All or nearly all the 
most injurious pests of this family are parasitized by one or more 
species of Aphytis. The species of this genus are the most common 
parasites of these scale insects and LeBaron was the first entomologist 
"vho observed the importance of these parasites in 1870. The first 
attempt to control a scale pest by the introduction of a parasite was 
initiated by LeBaron in 1870-1871, when Aphylis mytilaspidis (LeBaron) 
was transported from Geneva, Illinois, where it \",as abundant, to 
Galena, Hlinois, where it was not supposed to occur. This was an 
attempt to control oyster·shell scale, Lepidosaphes ulmi Linnaeus 
(Howard, 1881, p, 355). 

Presumably, largely on the basis of LeBaron's work, Hmvard (1881, 
p. 355) stated that these parasites were the most important factor in 
determining the abundance of oyster·shell scale. Fourteen years later, 
with special reference to Aphy!is mylilaspidis, Howard (1895, p. 8) 
concluded that the value of these parasites in the control of scale 
insects had been greatly overestimated. 

In connection with Howard's later appraisals it should be noted 
that he valued the parasites largely on the basis of whether they 
control their hosts satisfactorily or not, as if there are only t\VO 
ratings, effective and noneffective. In reality there are probably many 
degrees of effectiveness. It seems evident that some pests were more 
injurious in the past than they are at present, \vere it not for the so 
called ineffective parasites that prey upon them. 

In England, A. D. Imms (1916) made a careful study on the biology 
and economic importance of Aphytis rnyt£laspidis, a parasite of Le· 
pidosaphes ulmi and concluded that it was of little value there. 

In California, Quayle (1910, 1911) studied Aphytis chrysomphali 
Mereet, a parasite of Aonidiella aurantii Maskell in both laboratory 
and field and reported that it was of little importance as it could not 
check the population of the pests. Parry Jones (1935) worked on the 
same parasite and same host in the extensive citrus plantings of the 
Mozoc Estates of Southern Rhodesia and stated that it was of slight 
value there. Stofberg (1937) remarked that Aphyt£s chrysomphali was 
unable to control the heavy infestations of Aonidiella auraJltii in the 
Union of South Africa. 

NO\v it was observed by different entomologists and the author 
himself that the species of the genus Aphytis are the most effective 
natural enemies to control the scale insect pests in different parts of 
the world. So, the species of this genus are introduced in Israel, 
Pakistan and California to control the scale insect pests of citrus 
from China and other parts of the world where these species are in 
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abundance. 
Aphytis chrysomphali Mercet is now regarded as the most important 

parasite to control the red scale in Southern California (DeBach, 
Fleschner, and Dietrick, 1948) and in some districts it has actually 
controlled the pest (DeBach, 1950). Aphytis mytilaspidis is reported to 
hold the oyster-shell scale in check (Pickett, 1949)_ In the Union of 
South Africa Aphytis chrysomphali has found to be of great value in 
controlling the red scale (Cooper, and Whitehead, 1950). APhytis 
nwculicornis (Masi) as represented by a stock imported from Iran and 
known colloquially as the Persian Aphylis is reported to have reduced 
infestations of Parialoyia oleae (Calvee) in California by as much as 
98.6 per cent, and to promise a control for this pest (Doutt, 1953). 
Aphytis lepidasaphes Compere is appraised by some entomologists as 
a promising parasite for the control of purple scale, Lepidosaphes 
bec1di Newman in Southern California (DeBach, 1953) 

Aphytis liJlgnanensis Compere is now rapidly reducing the popula­
tion of red scale, Aonidiella aurantii Maskell in California and Florida 
red scale, Chrysomphalus ficus Ashmead in Israel and is showing a 
promising effect for satisfactory biological control (DeBach, 1959). 
AplzyLis cylilldratus Compere has reduced the population of the scales, 
Pseudaollidia duplex Cockerell in Kurume observed by the author (1963, 
in press). 

An enormous amount of work has been done to increase the 
effectiveness of certain species of AjJhytis by mass propagation and 
periodic colonizations. The red scale was developed and reproduced 
in a normal manner on smooth·skinned White Rose potato tubers 
(Flanders, 1951), and AjJlzy!is chrysomphali was produced in large 
numbers on these scales to control this pest of red scale. Commercial 
mass propagation of Aphytis lingnancnsis was performed by DeBach, 
and White (1960) by using banana squash, as a host plant for the 
mass culture of red scale to eradicate the pest of California red scale 
on citrus. The species of the genus Aphytis are so effective to control 
the diaspidine scales that it is now the usual method to control this 
pest by the mass propagation of the species of this genus, and it i~ 

found to be more economical than insecticide. 

Camperiella bifasciata Howard was introduced in California in 
1940-1941 from China, but it lacked the capacity to control effectively 
the red scale on citrus (Flanders, 1944). Whereas Aphytis chrysomphali 
and Aphytis lingnancl1sis were introduced in America from China, and 
these two parasites are controlling the red scale on citrus satisfactorily. 

In Japan there are some Aphytis species which are controlling 
the scale insect pest of citrus, apples and pears from 40 to 80 per cent 
in the field. The author bas observed during his experiment that 
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species of the genus Aphytis can be produced in large numbers on the 
scales developed on Japanese squash (Kabocha) satisfactorily (1961). 
It is believed that more work and time are essential to determine the 
value of the parasites of the genus Aphytis. 
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SYSTEMATICS 

Genus Aplzytis Howard 

ilfJ/IJ'lis Howard, 1900, Canad. Ent. 32: 168; Timberlake, 192'1, Proc. Hawaii. Ent. 
Soc. 3 :111-112; Mercet, 1929, Rev. BioI. Forest. Limoo!., Ser. 13, .No.2: ,18-19; 
11ercet, 1932, Eos 8: :3:13-337; De Santis, 19-11, La. Plata Mus. Rev. Zoo!. (n.s) 
J: 113--116. 

Distinguishing characlers··-Aphelinidae, the eggs are deposited 
under scale covering, on the upper or lower surface of the scale 
Itself and the larva and pupa develop inside the scale covering. The 
adults have the following characters: an oblique hairless streak trans­
versely from the stigma to the posterior margin of the front wings; 
a fusion of the dorsal remnant of the ninth tergum at the apex of 
the abdomen; the retracted ovipositor seemingly lying in a groove, 
\vith the basal part inclosed by the sterna and the apical part exposed; 
the antennae six·segmented, or five-segmented in /ullicularis Compere; 
the body not conspicuously mottled; the body and legs not usually 
long and slender. 
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There are no definite characters that sel APhytis apart from a ll 
other genera. The genera which are consid ered to be closely rela ted 
to Apltylis are Aphelinus Dalman, Mesidia For.; ter, Mesidiopsis Nowick i. 
Centrodura Forster, Marietta Motschulsky, a nd Marlatliella Howard. 

Aphelinlts and AphyN:; diffe r in the s truc tura l features of the 
abd omen and ovipositor. Aphelinus can be disti nguished from Aphylis 
by the separate tenth tergum a nd the sterna wh ich enclose the re ­
tracted ov ipositor to the apex of the abdomen, where as the Aphytis 
fr om Apheli1lus by the sy ntergum and the s lcrna which enclose only 
the basa l part of the re treated ovipositor. 

Marlattiella is d isti ng uis hable by the a nte nnae, in which the fun icle 
is reduced to one segment a nd the club is e normously leng thened. In 
Comperes' opinion Marlalliella and Aphylis are clo~e ly related , althoug h 
the antennae are very different. 

The species of Centrvdvra are not so strikingly different from 
Aphytis except the structural differences. So far as known, the spec ies 
of Celltrodora develop in the eggs of other insects. 

Marietta and Aphytis are not clearly disti nguishable, ow ing Lo t he 
existence of many inte rgrading s pec ies. All species of Marietta a re 
known to be secondary pa rasite of sca le insects. This is the o nly 
clue prov ides for the purpose of identification. Acc ording to Compere 
Aphytis dealba/us and Aphytis melaJlosticlts may be more correctly 
placed under Marietta if they prove to be secondary parasites. 

Mesidiopsis and Mesidia are developed in aphids and the basic . 
features of the abdomen and the ovipositor in these genera arc struc · 
tural ly s imilar to Aphelinlt s. 

](ey to some genera usually regarded as closely related to 
Ap!zytis (Compere, 1955) 

1. Abdome n without a syntergum, the apical dorsa l scle rite separate ..... ... .. .... ~) 
Abdome n with a syntergum, the apical dorsa l sclcr ih: fused to the modified 
dorsal re mnant of the ninth segment ......... .......... .... ........ .... . ....... 2 

2. F~lOic le 3- segmented except for fllllicuiaris Compere, in which it is 2··seg · 
mented ......... . ..... ......... . .. . . . ....... . ..... .. . ... . .. ...... . 3 
Fun icle I - segmented ......... .. .. .... ....... ........... . .. !11ar/alfjdla 

3. Fro nt w ings generally witho ut h yaline spots or bands of t ra nspa rent hai rs . 
and body without pronounced white spots or mac ulations . . ..... ~ 
F ron t w ings with hyaline spots or bands of transpare nt hairs or body with 
p ro no unced white spots or maculations, most frequently with both ...... .. .... .. 

"" ariel/a 
.t. Body generally greatly elongated; legs long and s lender, the tarsal segments 

progressively decreasing in length distad; wings long and narrow, the ve in 
short, scarcely ex tend ing to the middle of the blade; antennal club oft e n 
c urved ne<t r the apex ... ... .... . Cell lmdor,; 
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Otherwise. . ................. ......................... Aphytis 
,~. Segments of funicle equal or nearly so .. 6 

Segments one and two of funicle equal, or nearly so, and smaller than the 
third segment. . . ................................... ............. AjJJlclinus 

6. Segments of funicle all longer than wide ... ... lfesidia 
Segments of funicle moniliform ... A!csidiopsis 

Type -species 

The type-species is Aphytis chilellsis Howard. This species and 
genus was described first by Howard in 1900, from a single female 
reared from Aspidiatus cmncllidac Singnoret on ivy (presumably Eng~ 

lish ivy, lIedera helix Linnaeus) collected at Rancagua, Chile. P. H. 
Timberlake, who studied the type in Washington D.C. in 1922, has re­
ported, "Only two funicle joints are visible in the unique type, but the 
antennae are so folded beneath the head that an unobstructed vie,v of 
lhe base of the funicle cannot be obtained." Timberlake concluded 
that in reality the funicle is 3-segmented and not 2-segmented, as des­
cribed by Howard. The genus Aphytis was erected by Ho\vard in 1900 
for species with 5 segments in the antennae instead of the usual 
6 segments. 

Circumstantial evidence supports Timberlakes' conclusion that in 
the type -species the antennae are 6 -segmented and not 5 -segmented 
as described by Howard. There is a distinctive species of Aphytis, 
widely distributed throughout the world that is frequently reared from 
.llsPidiotus camelljac Signoret infesting English ivy. This species is 
distinguishable from all others by a vestigial first segment 1ll the 
funicle in combination with relatively course hairs on the eyes. Without 
question it is the species described by Howard in 1900, from Chil~ 

(Compere, 1955). 
Mercet (1932) divided the genus Aj)hytis into two subgenera, Aphytis 

(Aphytis) Howard and Aphytis (Pruspaphelinus) De Gregoria. 
Antennae in the female 6 -segmented, but owing to the reduction in 
size of the first funicular segment the antennae appears 5-segmented 
.. ... ... ... ... .. .. .. ... ... .. ... ... .. ... ... ... ... ... ... ... ...... ... ...... .. ... Aphytis s. 8tr. 

Antennae in both sexes 6-segmented, the basal 2-segments of the 
funicle nearly equal .................................... . ........ Pruspaphelinus 

Luis De Santis (1948) follmved Mercets' lead in the use of sub­
generic names and in addition described varieties, so that some forms 
are now designated by quadrinominals, such as Aphytis (ProspapheliJllfs) 
maculicoYllis var. arxentil111S (Brethes). Compere (1955) did not follow 
:'v1ercet and he described all the species under the genus Aphytis. The 
antennae of the specimens which I have examined from Japan, are 
all \1 -segmented and followed Comperes' key (1955). 
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Technique to study morphological characters and biology 

Dry s pecimens were placed in acetic ac id , and left over till the 
body conte nts were more or less cleared and leaf-l ike turgidity obta ined 
(usually not more than 30 to 60 minutes). The spec imens were removed 
from the acet ic acid and placed directly in a drop of mounting medium 
(Neo Shigaral) on a slide. A cover glass was placed over the drop. 

The specimens were removed from acctic acid and placed them 
in a drop of water or glycerine t o examine the crenulae of the 
posterior margin of the propodeu m. The crenul ae arc clearly v is ible, 
if the specimens are not covered by cover g lass. The wings and 
a ntennae were separated from the body of the specimens a nd mounted 
separate ly to exa mine the nodules along the sub marginal vein and the 
sensorium of the club. The crenulae of the poste rior margin of the 
propodeum, nodules along t he submarginal vein, setae on mesoscutu m 
and sensorium of the club were examined at 150 I( and 600 / magnifica­
tion. 

The adult parasi tes were kept in a 15 em x l} e m glass tube, feci 
them on concentrated honey drops which were spread on a pit!ce of 
vinyl paper with the help of a needle, and un infested scale in :::>ec [s 
were placed in the tube to observe the ov iposition behavior of the 
parasites. The scales were taken out from the g lass tube after ~4 

hours a nd dissected under the binocular microscope to examine t he 
deposited eggs. The eggs, deposited on the body of the scale were 
kept in a petri-dish on a pieee of tissue paper. The scale insects 
collected from the fie ld were d issected under the binocular microscope 
to examine the number of larvae and pupae per scale_ Larvae a nd 
pupae, deve loped on the body of the scale were a lso kept in the petri ­
dish to observe their development. The daily deve lopment of the eggs, 
larvae and pupae were observed under the binocular microscope. Eggs 
and larvae were examined under the binocular microscope, placing 
them on a slide in a drop of water. A cover g lass was used, care 
\vas taken not to crush the specimens, to examine t he spiracles and 
tracheal system_ 

The parasites \""e re reared in the la boratory. The sca le infected 
leaves were collected from the field a nd kept in a rearing box (made 
of tin), with four holes 0 11 the upper side. These holes were closed 
by test tu bes (15 em x 1 cm) and inside of these tubes the parasite::; 
used to appear after emerge nce_ These parasites were examined und er 
the binocular microscope_ 

All drawings were made with the aid of Camera-lucida_ Some 
microscopic photographs were taken with t he a id of Nikon electric 
m icroscope. 
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Morphological characters and terminology 

lIcad. Due to shrinkage if the specimens are preserved dry, and because of 
distortion or concealment if mounted in Neo-shigaral or balsam, such characters 
as the proportions and shape of the head are not easy to be utilized ~Fig. lA). 

AfandiMcs. These are extremely difficult to separate from the specimens. So 
far as studied the mandibles are tridentate and the apical tooth is more pointed 
than the median and inner teeth (Fig. Ill). 

A.ntcl1l1ac. These have been used to a great extent in this paper. Even when 
actually viewing specimens, it is not always possible to perceive the true pro· 
portions since there may be a foreshortening due to an oblique position, or the 
lateral aspect showing the greatest width may be seen in one specimen and not 
in another. Many specimens of a particular species are examined to measure 
the segments of the antennae. It has been found that these measurements are 
of some aid in separating some closely allied species and that the descriptions 
can be better understood if the actual dimensions are given, since very slight 
differences, not always apparent to the unaided eyes, have been described. The 
antennae are essentially composed of 6 segments and the first two funicle joints 
are distinctly smaller and sub-globular (Fig. Ie). The number and arrangement 
of the sensoria is of taxonomic value and is showing in Fig. Ie. 

c 
Fig. L A. Head; I, eyes; II, antenna I socket; III, face; IV, mandible. 

V, maxillary palpus; VI, labial palpus; B. Mandible; I, inner 
tooth: II, median tooth; III, apical tooth (Aphytis lingnancnsis) , 
C. Antenna; I, scape; II, pedicle; III-IV, funicle; II, club; sn., 
sensorium (Aphytis diaspidis); D. I, pronotum; II, mesoscutum; 
III, setae; IV, parapsis; V, axilla; VI, scutellum; E. Propodeum; 
I, spiracle: II, crenulae (Aphytis chrysomplwli): 
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Thorax. The number of setae on the mesoscutum furnishes a very convenient 
character to study the species of this group. The colour of the mesoscutum and 
the scutellum varies according to the species. In some species the mesoscutum 
and scutellum are dusky but in other there is no such dusky markings. The 
posterior margin of the scutellum is brownish or nearly so in most of the species. 
tFig. 1D). 

There are some scale· Eke projections at the posterior margin of the propodeum 
and these are named crenulae. These scale-like crenulations on the posterior 
margin of the propodeum are of taxonomic value and discussed in this paper. 
;Fig. IE) 

IV ings. The wings are generally without hyaline spots or bands of transparent 
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Fig. 2. Wing; A. I, postmarginal 
vein; II, stigma; III, setae; 
IV, marginal vein; V, setae 
at the basad of the speculum 
of the forewing; B. I, sub­
marginal vein; II, setae; III. 
nodule (Aphyfis jajJollicus) 

hairs in combination with fuscous spots 
or bands of dark hairs. In some species 
there is pronounced or faint fuscous 
patches beneath the submarginal vein 
and stigma. There is an oblique hairless 
streak transversely from the stigma to 
the posterior margin of the front wings. 
The number of setae on the anterior 
edge of the marginal vein and in the 
basaJ delta area of the forewings basad 
of the speculum are of taxonomic im· 
portance. These setae are counted to 
differentiate a species. There are some 
tooth-like projections along the sub· 
marginal vein and these are called 
nodules. The number of nodules varies 
according to the species, and even 
within the same species. So minimum 
and maximum numbers of nodules are 
counted and presented in this paper 
(Fig. 2A, B) . 

. 4bdomcJl. There is a fusion of the 
dorsal remnant of the ninth tergum to 
the tenth tergum to form a syntergum 
at the apex of the abdomen. The ovi­
positor is retracted and lying in a groove. 
with the basal part enclosed by the sterna 
and the apical part exposed. Generally 
the colour of the abdomen is yellow to 
orange yellow. In diaspidis, there are 
brown bands on the sides of the abo 
domen. The abdomen is not so much 
of taxonomic importance. 

Key to the species of Japan 

1. Antennal club usually black at the apex. .. 2 

Antennal club without ~lny black markings at the apex ..:i 
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2. Forewings infuscated beneath the stigma and beneath the junction of the 
marginal and submarginal veins .... ............. . ............ .-1 
Forewings with distinct fuscous patches beneath the junclion of the marginal 
and submarginal veins .................... . . ..... .. .jUSCiPCll1lis 

., 

.1. Antennal club plainly three times or longer. . ............................•....... i1 
Antennal club fully four times ............. . . ...... cylindrallts 

L Mesoscutum brownish, usually with 12 selae (occasionally 10, 11 or 13) .... 
.... ......... dias{!iriis 

Mesoscutum without any brown markings, usually with 10 setae (.occasionally 
8, 9 or 11) ................................................................................................. 6 

;). Forewings fringe hairs long, about one-third to one-fourth the width of the 
disc ................... .............. ... .. ............. . ...................... 7 
Forewings fringe hairs long, about one-fourth to one-tifth the width of the 
disc .... ..... .chrysom/)/ia/i 

G. Posterior margin of propodeum usually .... vith non-overlapping scale-like crenulae 
on the posterior margin .......... . ..... 8 
Posterior margin of propodeum usually with overlapping scale-like crenulae 
on the posterior nnrgin 
Antennal club not more thell1 three times as long as wide ... 

.. ... lingnullclIsis 
. .. (·j/FiJIItS 

Antennal club nearly four times as long as wide.. . ...................... /islll'ri 

8. Front vlings basad of speculum usually with 28-:{G setae ........................... 9 
Front wings basad of speculum usually with 384-1 setae ........ ......... ja{!oJli(·us 

q. Front wings with the longest hairs of the marginal fringe about one-fifth 
the greatest width of the disc; uSlEllly with 13 -Fi nodules along the sub· 
1l1arginal vein ....................... ............................. ..dchllchi n. sp. 
Front wings with the longest hairs of the marginal fringe about one-fourth 
or longer the greatest width of the disc; usually with Ui-20 nodules along 
the submarginal vein ......... . ............................ ... " ....... yasIlJllofsllj n. sp. 

Aphytis cylindratus Compere 
(Fig. :1) 

This species was collected by C. P. Clausen from Japan in 1916 
and 1921. It was emerged on May 16, 1916 from the host Pseudaonidia 
duplex Cockerell, collected from Nagasaki by C. P. Clausen and he also 
reared this species on June 5, 1924 from the same host infested on 
persimmon, collected in Osaka. 

This species was described by Compere in 1955 from the collection 
of C. P. Clausen. According to Compere, this species is most closely 
related to A. ignotus Compere (1955). The only means of distinguishing 
these two species is by the number of setae on the mesoscutum. In 
this species the number is more nearly 10 and in ignotus more nearly 
20. In both species the club is fully four times as long as wide and 
cylindricaL 

The author has reared this species from Pseudaonidia duplex 
Cockerell, collected from Fukuoka, Kurume, Inunaki and Matsuyama 
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and examined some other characters in addition to Comperes' descrip­
tion_ 

Distinguishing characters.- --The body and appendages are golden yellow in 
life. There is no pigmented areas on the body in cleared specimens, except a 
brown central line on the posterior margin of the scutellum. Antennal club 
four times as long as wide or less. Five to seven sensiJta on club, two on third 
funicle joint. Mesoscutum usually with 10 setae (occasionally 11 or 12). Usually 
6-9 small indistinct overlapping crenulae on each side of center of the posterior 
margin of the propodeum. Front wings faintly infuscated at the junction of the 
marginal and submarginal vein. IVlarginal vein of fore wing with 10-12 (some­
time 14) prominent setae along the anterior edge of the marginal vein, and these 
are about 2 times as long as the setae in a row along the middle of the marginal 
vein. Usually 18-22 nodules along the submarginal vein (Fig. 4). Usually 40-48 
setae in the basal delta area of the forewing basad of the speculum. Length of 
the longest hairs of the marginal fringe of the forewings more than one-sixth 
the greatest width of the disc. 

Fig.::1. Nodules along the submarginal vein of forewing of 
Aphylis cylindY.1tus. 

Males resembling females in general but are slightly smaller (about 0.4 mm 
in length) and exhibit the usual sex differences as well as fewer setae on cor­
responding structures and fewer sensilla on the antenna! club. 

This species is bisexual. Rearing of field collected materials have yielded 
about .5 females to 1 male. Mature pupae with brown pigmented thoracic sternal 
plates, antennae, wing pads and appendages (Fig. 8A) 
Length of the adult female is 0.G9 mm to 1.09 mm. 

Distribution,- Kyushu, Honshu and Shikoku. 

Aphytis diaspidis Howard 
(Figs. 4, 5 and IC) 

APJlClilllfS diaspidis Howard, 1881, U.S. Dept. Agr. Ann. Rpt. Ent. for 1880 p. 355. 
Aphylis diasf)idis (Howard) Compere, 1955, Univ. Calf. Pub!. Ent. 10 (4): 277-330. 
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The original description of diaspidis is based on 9 females and 2 
males, reared from Aulacaspis rosae Bouche, collected at Fort Reed, 
Florida. The description was made of two females reared from the 
same host collected at Santa Barbara, California, in 1881. It was 
clearly stated by Howard that the description was based on the speci­
mens from Florida. All the circumstantial evidence indicates that the 
California form to which the name diaspidis was applied by Howard 
in 1881 is a unisexual form. A distinction between the Florida form 
on which the original description is based, and the California form, to 
which the name diaspidis is applied, may appear to be trifling. No 
one knows for certain whether the presence or absence of males as 
indicative of a difference in the mode of reproduction, or whether a 
difference in the mode of reproduction is indicative of a genetic dif­
ference. In 1932, Compere made a note of the specimens collected in 
1881 at Santa Barbara that the apex of the club is slightly blackish 
and the infuscation beneath the stigma scarcely evident. In 1955 he 
mentioned that in the form called "Standard d£aspidis" the club is not 
blackish at the apex and the cloud beneath the stigma is pronounced. 

Fig. 4. Setae in the basal delta area of the forewing basad 
of the speculum of Aphytis diaspidis Howard. 

The history of diaspidis is long and confused. For example, four 
separate stocks of diaspidis have been propagated in the insectary at 
Riverside. One stock, the California form, was accidentally propagated 
on Lepidosaphes beckii Newman, reported by S. E. Flanders. The other 
three stocks were imported and purposely propagated. One stock reared 
from San Jose scale, Aspidiatus perniciosus Comstock collected at Fort 
Valley, Georgia, in 1953 produced a small percentage of males. Another 
stock that reared from the same host, collected in Connecticut in 1953 
also produced a small percentage of males. But the stock imported 
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from Asmara, Eritrea, in 19S2, reproduced generation after generation 
without the appearance of any males. III the female sex the Eritreil 

form and the Georgia fOrIn are indistinguishable from the California 
form_ The specimens reared from the host of Connecticut were more 
yellow and less extensively fuscous in both sexes. 

The author has reared diasjJidis from the host .i1sf;idiotus /)crllirioSlis 
Comstock, Chr),sOln/)halus /n/asciculatus Ferris and IJsclidaulacasj)is 
jJenta;.rollrJ Tat-gioni. All the specimens emerged from these scales are 
females. 

Fig J. Crenulae on the posterior margin of the propodeum of Apfl)'lis dias/Jidis. 

Dist inguishing characters. The Japan form of diasj,idis, feared from the scales 
mentioned above shows the characters as follows: The antenna is brownish, the 
club is blackish at the apex. Mesoscl1tum, scutellum, propodeum dusky brown, 
except a pale longitudinal stripe down the middle; margins of mesoscutUITI, 
scutellum and propodeum dark brown; mesoscutum on the average, usually 12 
(occasionally II or 13) dark setae. Usually 5-10 small scale·like crenulae on each 
side of the center of the posterior margin of the propodeum. l<ront wings with 
distinct cloud beneath the stigma and the junction of the marginal and sub_ 
marginal veins. 
the anterior edge. 

:\larginal vein of fore\ving with 10-12 prominent setae along 
Usually 12-18 nodules along the submarginal vein. Abdomen 

is with dark spots and coarse setae on the sides, and sometimes with weak 
dark bands across the dorsum. The sides of the body pale yellow in cleared 
specimens. Legs are dusky yellowish, tibiae faintly darker. Ovipositor is exerted. 
Mature pupae with pigmented thoracic sternal plates (Fig. SIlJ 

Length of the female body is about O.f):) to O.Sf) mm 
Distribution. Kyushu, Honshu and Shikoku. 



Aphytis chrysomphali Mercet 
(Fig. !D, E) 

APhytis cilrysOIJlp/ulii rvlercet, 1912, Soc. Espan. lIist. Nat. Bol. 12: 135. 
4phytis c/lrysOflljJilrlli: Compere, 1955, Univ. Calf. Pub!. Ent. 10 (4): 271-320. 
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Aplzyfis chrysomJ}hali \vas described by Mercet in 1912 from the 
host, C!zrysomphalus pinnu!zfer Maskell or Chrysolllphalus dictyospermi 
Morgan or both, collected in the Balearic Islands and Spain. 

This species was recorded by Dr. T. Tachikawa (1957) in Matsuyama 
from Aonidiella sp. This species is reared from different diaspidis 
collected in different parts of the world. 

Description.--Compere reared this species from iiollidicllil aUrIlntii 1.faskell in 
California and described as follows: Pale lemon yellow to pallid, including 
setae on the head, thorax, and abdomen, integument very soft, specimens in 
gum mar and balsam shrivel and fade to greater extent than most other species. 
Mesosternum with a pronounced black line down the middle; posterior margin 
of the scutellum narrowly black. (The small sclerites at the base of the front 
wings are dusky or blackish in all species). Mandibles brown. Front wings 
with a faint dark cloud beneath the stigma and a more distinct cloud more OT 

less across the disc beneath the union at the marginal and submarginal veins. 
Front \vings most often with five rows of hairs basad of the speculum. Longest 
marginal fringe of the front wings ranging from one-fourth to one·fifth of the 
greatest width of the disc. Mesoscutum generally with 10 setae, rarely with 8 
or 12 setae. Propodeum with small, weak, separate crenulae (Fig. IE). The 
thoracic setae are comparatively fine and pale. 

rvlales without microscopic stippling on the venter of thorax. 
Length of the body is 0.7S mm to 1.00 mm. 

llphytis lingnanensis Compere 
(Figs. 7 and 8G) 

Api!)'tis A. Flanders, 1918, Calif. Citrog. 34: 17-19. 
A/)/:ytis A Flanders, 1949, Calif. Citrog. 34: 160--162. 
Aj)!lytis A DeBach, 1950, Jour. Econ. Ent. ,13: 788 . 
. i.p/!yfis lingwlflcnsis Compere, 1955, Univ. Calf. Pub. Ent. 10 (4): 271-320. 

APhytis lingnanensis was described by Compere (1955) from the 
host,Aonidiella aurantii. But Flanders (1948, 1949) reported about 
this species as "Aphytis A" and DeBach (1950) also mentioned about 
this species as "Aphytis A." A very convenient character of diag­
nostic value was discovered by De Bach and excellent result was ob­
tained to distinguish the species Aphytis chrysomphali and Aphytis 
lingwlllcnsis. In Aphytis species the submarginal vein is marked by 
a series of bullae that in some lights appear tubercle-like and in other 
lights or other aspects cell-like. In Aphytis chrysonlphali the number 
of these bullae is usually average less than 18 and in Aphytis ling­
nancnsis the number is from 18 to 22. This species was separated by 



S. E. Fl a nders as differe nt fro m Aphytis chrysomphali on the basis of 
the coloration of pu pae. I n A. !ingnanensis the pupae a re pig· 
mented , black, especially the s terna of the thorax and the base of the 
abdomen . (Fig. SG). In A. chrysomphali the pupae are generally 
pale lemon yellow without dark markings. This species was probabl y 
collected by George Compere in South China in 1906. 

This species was reared by T . Tachikawa from Unaspis yanonensis 
Kuwana in Matsuyama, Japan in 1957. Nishida (1956) was a lso reo 
ported about this species fro m Japan. Tachikawa (1959) reared thi~; 

species fro m AsPidiotus dest ructor Signoret infested on tea in Matsu · 
yama, j apa n. 

Distinguishi ng characters.- F ront wings basad of the speculum usually with 
40- 30 setae, setae on the side of abdomen indis tinct. Mesoscutum with 10- 12 
pa ler setae. Usua lly with 1R-22 nodules a lo ng the su bmarginal ve in of the fore 
wi ngs. The s terna of t he t horax a re usua lly w it h dusky a rea!:>. The re a re large, 
overlapping, scale· like cre nu latio D o n the posterior marg in of t he p ropod e um. In 
ba lsam or g u m ma r, s pecime ns of lillgnommsis reta in the o rig inal s hape to a 
greate r extent tha n those of cllrysomphali, a nd t he integume nt seems to he s lig ht ly 
mo re o paque a nd rig id . Usually three sensilla on c lub, a nd o ne on the t hi rd 
funi cle join t. 

Aphytis citrinus Compere 
(Fig. 6H) 

A/Jhyfh,' t.'itrinliS Compere, 1955, Uni v. Ca lf. PUb. E nt. 10 (4): 271-320. 

T his species was described by Compere from yellow scale, A oni· 
diella citrin a Coquillett infested on orange in Visalia in 1955. C. P . 
Clausen collected this s pecies from Atarni , j apan in 1920-1925. This 
species was probably int rod uced into California from j apan on yellow 
scale so me time before 1892. 

Desc ri ption-" Female pa le ye llow w it h on ly t he poste ri or ma rg in o f the scutellu m 
narrowly brownish. Wings with s ligh t i ll fuscat ion be neath t he junc tio n of t he 
s ubmargina l a nd ma rg inal vei ns. Mesoscutum, on t he a ve rage , with 8 re la t ive ly 
sho rt , dusky setae that are p lai nl y vis ib le in untreated spec ime ns in ba lsam or 
gum mar. T he a nte nna l club is on t he average t wo a nd half ti mes as long as 
the t h ird fu n ic ula r segment and plai nl y less tha n t h ree ti mes as long as wide . 
Front wings t wo a nd half t imes 3!:> long as wide, the longest margina l fr inge 
hair~ of forewings between one·third to o ne·fourth the g reatest width of the 
disc. Usually·1 sensilla on club. 

Males a re produced in small numbers, and the pupal skins are more or leS~ 

extens ively blackish in both sexes. The pupal p igmentation is a little lighter 
than Aphy l is lingna)lcnsis (Fig . 6H). 

Le ng th of the body is 0.7 m m. 
T his spec ies is closely related to Apltytis lIouidillt Mercet, and ditiic ult to 

disting uish f ro m it. APh.vti~· citriJllts can be separated from A pflyt is conidia l.' by 
the more numerous hairs on t he fro nt wings and the shorte r anten na l club. The 
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reliable clue for the identificatioll of Citrill/IS is the host relationship. So far as 
known, it is parasitic on yellow scale, AOllidic!la r'itrillil Coquillett. 

Distribution. Kyushu, Honshu. 

B c D 

E F 

Fig. 6. Pupae; A, .4pflytis (vlindratlls; B, Apltytis jisheri; C, Aphylis japaniclIs; 
D, A/)Ily/is diaspidis, E, AN!)'t;s yasumatsui; F, Aphylis fuscip(,nnis; 
G, A/)h),!;" lingnancnsis; H, AI)Ii),!is citY/JllIs. 

Aphytis fisheri DeBach 
(Fig.6B) 

A/)liyti;; fisheri DeBach, 1939, Ann. Rnt. Soc. Amer. 32 (4); 362. 

This species was described by DeBach from the scale insect, 
Aonidiella aurantii Maskell, collected by him during 1956--1957 from 
Kagoshima. Japan, India, Pakistan and Burma. 

Dcscription.--Antennal club relatively long and narrow, little increase in 
\vidth of joints from scape to club; funicle joints 1 and 2 rounded, not com­
pressed; pedicel distinctly longer than last funicle joints. Scape about as long 
as pedicel and funicle joints combined, club somewhat shorter. Five sensilla on 
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club, and one on third funicle joint. i\1esoscutum with ten sdae. Posterior 
margin of propodeum with large, overlapping scale· like crcnulae. '''ings without 
any infuscation, longest front \vings fringe hairs, slightly, if any, longer than 
spines on costal margin. Hairs on edge of hind wing from hamulae to wing-tip 
(to tirst long wing.tip hair) decreasing noticeably in length from hamulae to tip 

The two long hairs at apex of the hind wiog about 25 to :) times as long as 
hairs on leading edge just before the apex Greatest hind\ving width about 1.3 
to 2 times that of the longest fringe hairs. 

A biparental species, with males common. Males like females in colour, and 
without dusky markings or lines. Venter of male abdomen \vith microscopic 
stippling. Spines on male notum distinct at'~5 x magnification. 

Mature pupae without any distinct pigmented areas (Fig. GBi 
Distribution. -Kagoshima, Kyushu. 

Aphytis /uscipennis Howard 
(Fig. 6F) 

APliJ·tis /lIsrijJl'mlis Howard, 1881, U.S. Dept. Agr. Ann. Rpt. for 1880, p. 350. 
Aphyfis jllsri/Jrl1ltis: Compere, 1955, Univ. Calf. Pub. Ent. 10 0): 271-320. 

This species was described by Howard in 1881 reared from 
Lepidosaphes sp., collected in the United States. This specie~, was 
reared from AsPidiotus perniciosus Comstock and Chionaspis sp. in 
Japan. 

The name /uscipemzis now stands as a synonym of proclia (Walker). 
According to Compere's opinion, there is a slight pcssibility that 
eventually /uscipenllis may prove to be a valid name. According to 
Howard's description, /uscipcllnis is as distinct from diaspidis as some 
forms to which species names are now applied. Compere examined 
the specimens reared from Lepidosaphes collected in South Africa, 
South China and remarked that it may prove to be /uscipenllis. These 
specimens from Lepidosaphes are relatively small, slender, yeIlO\vish, 
and \vith narrow wings and exceedingly long marginal fringes. It is 
very difficult to distinguish juscijJcnnis from dias/JiJis. The antenna I 
club of /uscipellllis is dark or blackish at the apex, as described by 
Howard. The antennal club of Japan form of diasjJidis is blackish 
at the apex. AjJhytis fuscipennis was reared from Aspidiotus perni­
ciosus in Japan. The author has also reared Aphytis specimens from 
Aspidia/us perniciosus and all these specimens proved to be Ji/Jh)'ti..-. 
diasj)idis. The specimens of /uscipennis have distinct fuscous pa tches 
on the front wings in the junction of marginal and submarginal vein. 
Japan form of diaspidis have distinct fuscous patches on the fonvings 
beneath the stigma and in the junction of marginal and submarginal 
vein. Compere remarks, "The value of this character is very question· 
able. In the collection, under the name diaspidis, are specimens with 
the front wings almost clear, ranging to those with wings so extell 
~)ively and intensively infuscated as to appear banded." 
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Distinguishing characters.---Antennal club is dark or blackish at the apex. 
The front wings measure three times as long as wide (measurement from be­
ginning of submarginal vein to apex of disc), and the longest marginal fringe is 
almost one-third as long as the greatest width of the disc. There is a distinct 
fuscous patches at the junction of marginal and submarginal vein of the fore­
wings. Pupa is pigmented on thoracic sterna (Fig. 6FJ. 

Aphytis japonicus DeBach et Azim 
(Fig. 6C) 

Aphytis japonicus DeBach et Azim, 1902, Mushi 36(1): 1-8. 

This species was described from the specimens reared by the 
author between June, 1959 to June, 1961 from ChrysOinphalus bifas­
ciculalus Ferris on Euonymus japonica Thunberg and Aspidistra elatior 
Blume in Fuklloka, Kyushu, Japan. Aphytis japanicus is very similar 
to, if not identical with, the so-called "Kagoshima form of Aphytis 
citrinus" discussed by DeBach (1959). He collected specimens by beat­
ing citrus trees heavily infested with Aonidiella aurantii Maskell at 
Kagoshima, Japan on November 15, 1956. This species is a member 
of the mytilaspidis group of Aphytis Howard as described by Compere 
(1955). 

Description.-Large setae on head; eyes finely hairy; cranium without black 
bars or margin. The body and appendages are wholly yellow in life, with the 
head perhaps darker orange yellow. Body of cleared specimens have no dusky 
or blackish areas or lines whatsoever except rarely a faint dark central line on 
the posterior margin of the scutellum. Average setae on head and sides of 
abdomen of cleared specimens invisible or very indistinct. Antennae 6-segmented; 
antennal club about 2.3 (2.1 to 2.8) times as long as wide. Cleared antennae, 
especially pedicel, funicle and club, faintly dusky. Four to five sensilla on club, 
one on the third funicle joint. First two funicle joints sub-globular, noticeably 
narrower than either the pedicel or the third funicle joint. Pedicel slightly 
longer than the first two funicle joints combined. Third funicle joint about as 
long as wide. Scape about equal in length to the pedicel and funicle joints 
combined. Setae on mesoscutum and scutellum pale, relatively long and thin, 
sometimes indistinct at 420 x magnification in contrast to the thicker and darker 
setae of mytilaspidis, aonidae, ritrinlls and dilbius. Setae of mytilasj)idis are 
clearly evident at 13 x magnification. Ten setae (occasionally 8, 9, or 11) on the 
mesoscutum. Usually 4-5 small indistinct non-overlapping crenulae on each side 
of center of the posterior margin of the propodeum. Wings hyaline, no cloudi­
ness or infuscation evident even under'the sub-marginal vein. Marginal vein of 
forewing with 8 or 9 (sometimes 7) prominent setae along the anterior edge and 
these are 2 times as long as the setae in a row along the middle of the marginal 
vein, but similar in length to those setae distal to the stigma along the anterior 
wing edge. Usually 1:)-16 nodules along the sub-marginal vein. There are 38-·11 
setae in the basal delta area of the forewing basad of the speculum. Length of 
the longest hairs of the marginal fringe of the forewings slightly more than one­
fourth the greatest width of the disc. Cleared tibia and tarsi with a slight yellow. 
brown cast but no blackish area. 
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Thi f> spec ies is bisexual. Rearings of fie ld -co llected material have yi e ld ed 
nbout 2 fema les to I ma le. Males r~scm\) l e fe ma les in genera l but are s lig hr ly 
smaller a nd exhibit the usual s~x di fferenceS as we ll as fewer setae and ha irs 
on corresponding structures and fewer sensii!a on t he antennal club. 

Length of the fema le body is about 0.7 mm. 
The mature pupa is yellow with no blackish lines or arca~ on the body i Iii ", 

6C). 

Aj,hytis yasumatsui n. Sp. 

(Figs. 7, 8, 9, 10) 

The new specie.;;, AjJhytis ya.wmrllsui described herein of t.he 
chrysom phali group of A/)Ilytis Howard as described by Compere (I9:l~) . 

Curre nt ly such .grouping is d one more for con ve nience lhan fo r sound 
phy logenetic reasons. The c hrysom phnli group is d is t inguished by Ihe 
following fe male characteristics whic h serve to separate it from other 
groups a nd species of Aphytis : Antennae 6-segme nted; antenll<.d c luh 
usua lly th ree times as long as wide or longer, and the t.horac ic setae 
co mpara tivel y fine and pale. Front wings wit h not more than five or 
possibly six oblique rows of hairs basad of th~ speeulu m. Dorsum of 
thorax with fine yellowish or pallid setae. Head, thorax, and alxiolTIt-'11 

pa le lemon yellow in life or before decolourised in mounting medium, 
except a variable amount of black ish or brownish line on the posterior 
margin of the scutellum. Small in size, 0.5 to 0$ mm, and very 
de li cate. Proporleum relatively long ill compa rison with spec it's of the. 
mytilaspidis group, as shown in Figure 1E. 

Fig. 7. Female antenna of Aj)liyfis yaslflnatsui 11. sp. 

This new species, Aphytis yasuJJ/alstu" described from numerous 
specimens reared by the author between Jl1ne, 1960 to September, 1962 



from ChrysomjJ!wlus IJl/asrint/a/lIs Ferris infested ()n IllicillJfl rcligiosum 
SieJ). eL Zucco in Fllkllnka, Kyusi1u, JapaIl. Tile author is thankful to 
Professor Paul OeBach to compare this species with 1 he type sppcinwll 
of chrysomphali group. 

Fig .s. Setae in the basal delta area uf the forewing' basad 
of the speculum; setae on marginal \'(~in of :1 ft'Tll:lli' 

A/)lI.rtfs Y(/SIlIJUllslil. 

Fig. 9. ~odl1les along the submarginal vein of the forewing ()f :1 

female Aphyfis J(tSIlIII(lISlIi 

The principal distinguishing characters uf thl~ specles ;lre th()se 
general ones given previously for the chrysoll1phali group, lh()se Illore 
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speciAc ones listed in the pl'eceri illg key, those sho\vll in figures, and 
those that foliow. 

Fig . 10. Crenulae on marg in of the propodeum 
of a femal e ;1j)/lytls yasll1na tsui. 

T he body and appendages <:I re who ll y ye llow in li fe, with the head per haps 
o ra nge ye llow. Body of clea red spec imens with no p ig me nted areas or Jines 
whatsoever except a fa int dark central line on the poste rior marg in of the 
scutellum. There is a fain l white line in the middle of tho rax Antenna! c lub 
three timeH or less (2.3 to :~) as long as wide (pig. 7). Cleared antennae, especi· 
ally pedi c!:! ], fun icle and club, fa intly brownish, ::: to .4, senfJ ilia on club, ooe on 
third funicl e joint. Ped ice l s lig htly longer than the tirst tw o funicle joints 
combined (Fig. 7). Scape s lig htl y longer than the ped icel and funicle joints 
combined ( Fig. 7). Se tae on mesoscutum and scutellum pet Ie, relatively long and 
t hin , c lear ly evide nt at 1.13 x mag nifica ti o n . Us uall y ten se tae on the mesoscu tum. 
Somet imes mesoscutum .md scute ll um fa in tl y dus ky in the c lea red speci mens. 
Us ua lly 11- 7 ::;mall indis tinc t c renu lae o n each s id e of cente r of t he posterior 
ma rg in of the propodeum ( Fig. 10). Fron t wings with a very fain t cloud benea th 
the union of marginal and submarg inal vein and basad of the s peculum some· 
times. Ge nerally wings hyaline, no cloudiness or inf ll sca tion in cleared specimens. 
Marginal vei n of forewing wit h 8·- 12 prominent setae a long the anterior edge 
(Fig. 8) and these are about L5-:~ times as long as the setae in a row along the 
midd le of the marginal vei n (Fig. 8), but a litt le shorte r in le ng t h to those setae 
distal to the s tig ma a long t he an ter ior wi ng edge . Usuall y 16-18 nodules a long 
the s ubmarg ina l ve in (Fig. 9). Usua ll y 25-:~2 (someti mes 36 or :{9) setae in the 
bllsa l de lt<l <lrca of the fo rew ing basad of the spec ulu m ( Fig. 8). Lengt h of the 
longes t ha irs of the m arginal fringe of the forewings s lig ht ly more than o ne· 
fourth (so meti mes one-fifth ) the.! g reatest width of the disc. Cleared tibia and 
tarsi with a slight dark· yellow cast but no blackish <lrcas. Mandibles brown. 
Abdomen fa int ly dusky in clea red specimens; setae on t he s ides ind istinct at 
T5 x mag ni ficat ion. ':\,Iales resembles fema le but are s light ly smaller and exhibit 
usual sex differences. 

Le ngth of the body is 0.7 J to 1..02 mm. 
The mallln:~ pupa is wit h brow n p igmenta tion o n midthoracic s terna, head 
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wing-pads and appendages. Sometimes a part of the midvcntral abdomi na l 
plates with b rown pigmentat ion (Fig. 6 E). ' 

This new spec ies, Apltylis yasltmatslli is very s imila r to, if not ident ical with , 
Aphylis chrysomphali Mercet. In A/lily/is cll1:vsomphali, the:! s lllall sclel'i les at 
the base of the forewings are dusky or b lackish in all specimens: a faint dark 
cloud beneath the s tigma and a more distinct cloud more or less across the d isc 
beneath the union of the marg inal and submarginal veins. In APhytis yaslfmalsui, 
there is no such c loud or infuscation on the forewings, and the antenna I club is 
not painly three times longer or as long as wide, like A j)llytis cli rysomj)/1lI1i. 

Co-type specimens are being deposited in the Entomological Laboratory of 
Kyushu University and in the Department of Biological Contro l, University of 
California, Ri ve rside, California. 

Aphytis debachi n. Sp. 

(Figs. 11, 12, 1:l. 14) 

This new species, Aphytis debachi described herein is reared from 
Parla/aria sp. infested on Camellia japonica Linnaeus, collected in 
Fuku oka and Kumamoto, Kyushu, Japan between June, 1961 to October, 
1962. 

Fig. 11. Fema le antenna of AfJh.vtis debachi. 

This species is near to Aphytis lingnanel1sis Compere but not the 
same_ The crenulation on the posterior margin of the propodeum and 
the structure of the propode um of this new s pec ies is like Aphytis 
lingnanellsis. The new species differs in the folJowing c haracters with 
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lingnancnsis: In APh.vtis lingnancnsis, thoracic sterna lIsually \vith 
dusky areas; front wings basad of the speculum usually with 4-0- -SO 
setae, mesoscutum with 10 ·12 pale setae. In the new species, Jlphytis 
debachi there is no such dusky areas on thoracic sterna, front wings 
basad of the speculum usually with 26· ·32 setae, mcsoscutum with 9-11 
pale setae. The pupa is not also pigmented like lingnaJ1ellsis. 

The principal distinguishing characters of this species are those 
general ones listed in the key and discussed above, and those that 
follow. 

Fig. 12. Forewings, setae in the delta area basad of the speculum: 
setae on marginal vein of a female Aphyfis debachi. 

The body and appendages are wholly yellow in life. Body in cleared specimens 
with no pigmented areas or lines except a faint brown line on the posterior 
margin of the scutellum. Head is more yelJowish than the body and appendages. 
Setae on head and sides of abdomen of cleared specimen visible at 150 x mag· 
nification. Antennal club about 2.5 to 3 times as long as wide (Fig. 11). Cleared 
antennae, especially scape and pedicel faintly dusky. Four to five sensilla on club, 
one on the third funicle joint noticeably narrower than either the pedicel or the 
third funicle joint (Fig. 11). Pedicel slightly longer than the first two funicle 
joints combined (Fig. 11). Third funicle joint about as long as wide. Scape 
about equal in length to the pedicel and funicle joints combined (Fig. 11). Setae 
on mesoscutum and scutellum slightly dark, relatively long and thin. Ten setae 
(occasionally 9 or 11) on the mesoscutum. Usually 5-7 large indistinct overlap. 
ping, scale· like crenulae on each side of center of the posterior margin of the 
propodeum (Fig. 13). Front wings with a faint brown band· like cloud at the 
junction of the marginal and submarginal veins. There is no cloudiness or in· 
fuscation evident beneath the stigma. Marginal vein of forewing with 9 or 10 
(sometimes 8) prominent setae along the anterior edge (Fig. 12) and these are 
about two times as long as the length or longer to those setae distal to the 
stigma along the anterior wing edge. 
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Usually 12-16 nodules along the submarginal vein (Fig. 14). Usually 25-28 
(sometimes 32) setae in the basal delta area of the forewing basad on the speculum 
(Fig. 12), Length of the longest hairs of the marginal fringe of the forewings 
one-fourth to one-fifth the greatest width of the disc. Legs, tibia and tarsi with 
a slight yellowish-brown cast but no blackish area. 

Fig. 13. Crenulae on the posterior margin of propodeum of a 
female Aphytis dcb.'u:hi. 

Fig. 14. Nodules along the submarginal vein of the forewing of a 
female Aphytis debachi. 

This species is bisexual. Males resemble females in general but are slightly 
smaller and exhibit the usual sex differences. 
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The ma ture p upa is faintly p igmented on midthoracic s terna . 
' ril e le ngth of t he hod y of a female is 0.74 to 0.88 mm. 
Co-type specimens are be ing depos ited in the En tomological Laboratory, 

Kyushu Universi ty, Fukuoka, Japan. 


