Preliminary Report on the Citrus Scale-Insects of China.

Professor F. Silvestri, Portici, Italy.

China or at least the South-Eastern portion of Asia is considered the
original home of the species of Citrus; therefore that country has a very
particular importance for the study of insects infesting Citrus. I owe to
Professor Harry Smith, to whom I express here my best thanks,
the opportunity of visiting China and adjacent countries, such as Indo-
china, Philippine Is. and Japan, during one year and one half for the
purpose of searching for parasites of some Citrus scales. Therefore I had
occasion to pay special attention to the scale-insects of Citrus in general,
and I am able to give some information about them.

The provinces of China where 1 visited more or less extensive Citrus
orchards and inspected Citrus trees scattered in gardens and also a few
wild ones on the mountains, were: Yunnan, Kwangtung (the British posses-
sion Hongkong and Kowloon included), Fukien, Honam, Changsha,
Kiangsi, Pechili. Therefore it may be assumed that my report will not
receive many additions from a study of the Citrus scales in other provinces
where there is extensive cultivation of Citrus, as in Kwangsi, Szetchouen.

The species of scales seen by me (the few specimens of 4 more are not
yet named) were 29, of wich I give here some information as to their distri-
bution and parasites. This number is the highest known as attacking Citrus
trees in any region, but we must immediately note that no species is con-
fined to China and that up to the present one species has been recorded only
from China and Japan (Prontaspis yanonensis K u w.), the others have been
transported to other tropical or subtropical countries, where they are in-
festing Citrus and other plants.

Comparing the number of species of Citrus scales in China and in
Europe, we note that about half the species have not yet reached Europe,
and that in Europe Aspidiotus hederae is common, whereas it does not
exist in China and may be considered a new pest of Citrus of Afro-
mediterranean origin, as well as Ceroplastes sinensis, which is of African
or of American origin.

The status of Citrus scales in China is such that artificial control is,
generally speaking, not necessary in the open orchards, the scales being
counteracted by natural factors of control. The species which sometimes do
damage are: Parlatoria zizyphus, Chrysomphalus aonidum, Chrys. dictyo-
spermi and Aonidiella anrantii.
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Monophlebinae.

1. Drosicha contrabens W alk.

A few specimens of this species were collected in Yunnan in gardens
of the town of Yunnanfu, on Lemons, a few near Canton on Tangerines
and others on Pomelos near Foochow; at Ebolian, a village a few miles
from Foochow, at the foot of Mt. Ausu, September 26, 1924, I saw several
hundred specimens on a pomelo about 3 meters high. I placed a few spe-
cimens in alcohol and 36 alive in a glass-tube; these latter all moulted and 35
were still alive on December 23, and gave adults of Cryptochaetum.

All the specimens (15) I collected at Yunnanfu, February 25, 1925,
were dead and had almost the whole ventral side occupied by a layer of
about ten cocoons, 2 mm. long and 1 mm. broad, empty at that time; in
one found an adult and in another an immature specimen of a Procto-
trupid, which is not yet named. A specimen of Drosicha, with similar co-
coons, was collected by me near Canton on January 1, 1925.

At Shanghai on May 19, 1925, I saw trees of Fotinia infested by Dros.
contrabens and among the larva of the 3d instar I noticed numerous lar-
vae of Novius limbatus Mo ts.

2. Icerya aegyptiaca Dougl.

I collected a few adult females of this species on Citrus at Hongkong
on December 17, 1925, and at no other time had I occasion to see it on
Citrus, but on other trees.

3. [cerya jacobsoni Green.

This species is rare on Citrus; I found only 3 specimens of it once at
Hongkong, but in the same locality I collected it on leaves of a shrub (Dec.
17, 1924) and from these I got (January 20, 1925) 25 specimens of a species
of Proctotrupidae, of wich 8 were males. As I collected the same Icerya
on Guava in Honan (Canton) on January 3, I placed some specimens of
the parasite in a tube with a leaf bearing specimens of Icerya and saw one
female parasite oviposit through the dorsum of the scale. This reacted,
bending its posterior part upward and forward and covering the body of
the parasite for half a minute. I kept the parasitized specimens of Icerya
in a glass-tube, but no parasites emerged.

4. Icerya purchasi M ask.

This species is not common in China and not a destructive pest, but
has been found by me at Hongkong, Canton, Peikuan near Foochow,
Changsha, Shanghai, therefore from South to Central China and from the
coast to the interior. I saw it in numbers on a tree of Pomelo at Peikuan
and on small trees in an orchard at Chapei near Shanghai. On a well in-
fested Pomelo at Peikuan there were large colonies of Polyrbachis dives
F. Smith, which afford great protection to Icerya against its enemies; but
notwithstanding I collected on the same tree some specimens (larvae and
adults) of Rodolia. 1 am convinced that Icerya purchasi is an old inhabit-
ant of China and that there it is well controlled by Rodolia and other
local natural factors, because no Nowius cardinalis was seen by me, and
I heard nothing of an introduction of this ladybird into China.
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5. Icerya seychellarum West w.
I saw a few specimens on Citrus in South China (Hongkong, Canton)
and at Guik Su (Foochow) and also in Indochina (Van-Phu, Phuto), where
I collected a predatory Rodolia.

Pseudococcinae.

: 6. Pseudococcus citri Risso.

A small number of this species was collected by me on Pomelo and on
Tangerine near Foochow.

7. Pseudococcus comstocki K u w.

This is the more common species of Pseudococcus on different species
of Citrus throughout the various provinces of China from the South to the
Centre and from the coast to the interior as far as Changsha, which country
[ visited.

I never saw the species abundant except one time at Peikuan near
Foochow on a Pomelo closely situated near the one badly infested by
Icerya and like it protected by strong colonies of Polyrbachis dives.

I got one species of Chalcididae (Anagyrus), one of Proctotrypidae
and one of Cecidomyidae from specimens of this species, and saw preying
on it species of Scymnini and larvae of Cecidomyidae.

8. Pseudococcus filamentosus Ck11.

This species was seen by me on Citrus in South China at Kowloon,
San Vui (Kwangtung), Canton; but in each case not abundant and parasit-
ized by Anagyrus. One or two species of Scymnini also prey on it. This
species and its parasites were collected by me also in Formosa on Citrus
and on Ficus. d

Psendococcus filamentosus was very injurious in the Hawaiian Is. un-
til 1925, but Mr. Fullaway, with the help of the knowledge obtained
by me in the East, succeded in collecting and importing the parasites.

Lecaniinae.

9. Ceroplastes floridensis Comst.

This species was collected on Citrus by me in a few specimens at-
Macao, Guik Su (Foochow), Wuchang and was found very abundant on
Evonymus at Shanghai. I collected near Foochow some specimens on a
Ficus tree and bred an Encyrtid not yet named. This species was never
observed by me on Citrus in China in numbers to be considered as in-
jurious.

10. Ceroplastes rubens M a s k.

This scale exists in the whole Citrus belt of China, but I saw it very
rarely in the Kwangtung and Fukien Provinces; it was quite numerous on
some trees in a garden at Yunnanfu, rare in Chagsha, and abundant on
some other trees than Citrus near Shanghai. I saw it very rarely in North
Annam and in Tonkin; it is common and injurious in Japan. I bred an
Eusemion from specimens of Hongkong and of Yunnanfu; but as the
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species of this genus are known to be secondary parasites, there must be a
primary parasite of C. rubens in the places mentioned. From what I saw
during my trip, C. rubens is not a pest of Citrus in China.

1. Ceroplastes ceriferus (And.).

This is very widely distributed in China on many trees, but I found
few specimens of it on Citrus, once in Fukien (Liu Giu) and another time
at Changsha.

Near Shanghai T saw a big ornamental tree very much infested with
this Ceroplastes, but I never saw a Citrus tree which was more than very
sparsely infested and this perhaps accidentally.

I got from a specimen of Hankow, on branches of a bush, an Eusemion
of the same species as that obtained from C. rubens.

12. Saissetia oleae (B er n).

I only saw 3 specimens of this species on a small Citrus tree near Can-
ton; in no other place did I see this scale on Citrus, but on Erythrina ndica;
I found specimens on this tree near Kowloon, Canton, Amoy and Swatow.
In these localities I collected a few pieces of branches well infested with
Saissetia and this heavily parasitized by Anysis saissetiae (A shm.).

13. Coccus hesperidum (L.).
I found this species very rare on Citrus in Macao and other places of
South China; once 1 found a few twigs near Foochow well infested, but
the specimens were heavily parasitized by a Coccophagus and a Microterys.

14. Coccus sp.

I collected near Foochow and at Sanshachi (Changsha) another Coc-
cus, which at first sight is similar to C. hesperidum, but judging from seve-’
ral microscopical characters seems to be distinct. This has not yet been
well compared with all the known species and therefore cannot yet receive
a name. Specimens with holes were seen in both localities. Coccus longulus
(Dougl) is recorded on Citrus in China and also an unrecognizable Coc-
cus diacopeisa A nd.

15. Pulvinaria cellulosa Green.

This, I think, is the more widely distributed species of Pulvinaria on
Gitrus in China from the South to Changsha and Shanghai, but is seldom
seen in numbers on the same tree, and if it forms small colonies, it is al-
ways very strongly parasitized by Coccophagus and Microterys. )

There have been recorded for Citrus in South China (Canton) Pulvi-
naria psidii Mask. and P. polygonata CkllL

Diaspinae.

16. Aspidiotus lataniae Sign.
This species was seen by me on several trees in an orchard of Kowloon,
covering the lower leaves of the emall lower branches of a few Citrus, and
near Canton, Foochow, Hankow in small numbers here and there on differ-



Silvestri: Citrus Scale-Insects of China. Qo1

ent species of Citrus. It cannot be considered an injurious insect, judging
at least from what I saw at the time of my visit.
I saw Chilocorus feeding on it, and obtained from it an Aphelinus.

17. Pseudaonidia duplex Ckll,

This species is not common on Citrus in South China from Canton to
Foochow, but a few specimens were found here and there.

I bred from it an important Aphelinus and from a female from Foo-
chow another Chalcid parasite, which is being studied.

18. Morganella longispina (M ask.).

I found specimens of this species on fruits of Tangerines near Canton
(Jan. 1925), but in no other place did I notice the species on Citrus. I col-
lected twigs of Ficus carica heavily infested with this species in a garden
at Macao, from which I bred several specimens of a new species of Ar-
chenomus.

19. Chrysomphalus aonidum (L.).

This Coccid is present on different species of Citrus and on some other
plants also (Ficus, Aspidistra, T aonabo, Evonymus, etc.) throughout the
South and Central part of China, and I saw it in injurious numbers on
some trees at Peitd (Foochow) which grew on the shore of a small lagoon,
and obtained a few here and there in the Citrus orchards of the neighbour-
hood of Foochow. It is in China certainly an insect fairly well controlled
by natural factors among which I can indicate: Comperiella bifasciata
How., Casca smithi sp. n., Aphelinus chrysomphali M ercet, Chilocorus
kuwanae Silv. and Telsimia emarginata Chapin.

Casca smithi is, in my opinion, the more effective parasite of Chrys-
omphalus aonidum in the South as far as the 25° n. L., because I did not
find parasitized specimens in the region of Foochow, but everywhere more
South and also in Formosa and Luzon.

This parasite is endophagous and generally develops in the female of
Chrysomphalus to the number of 4 to 6, exceptionally fewer or 7.

Aphelinus chrysomphali was a very abundant parasite of this Chrysom-
phalus near Foochow during the summer; Comperiella was bred in num-
bers from material of Shanghai as far as Changsha and of North China as
far as Peking. The predaceous Coccinnellids do their share in the control
of the scale.

20. Chrysomphalus dictyospermi (M or g.).

I found this species quite common along the Yangtse River in Wu-
chang, Hankow and at Changsha and near by (San-sha-si) on Citrus and
on Evonymus, Hedera, Fotinia, but, strangely enough, I did not see it in the
many other localities I visited for Citrus scales, viz. Fukien, Kwangtung,
Yunnan, Shanghai, Peking, and Indochina, Luzon, Formosa and Japan.
I knew that the species was present in the collection of the Canton College
of Agriculture as collected near Canton, and I searched in South China and
elsewhere outside the Yangtse provinces as much as I could, but I found
it only along the Yangtse and in Changsha; I conclude from what I saw that
Chrysomphalus dictyospermi probably is confined to Central China and
has not gained a definitive hold in other parts of China. Therefore the
question arises which is the original home of this coccid? Before my trip I
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assumed, with other Coccidologists, that the original country probably was
South America, but now I am more inclined to believe it to be Central
China. I like to note that it is also worthy of consideration that Chrys.
dictyospermi has not gained a foot-hold in Japan; at least T did not see it
on the very many trees where I looked for it.

The parasites of this Chrysomphalus 1 bred or observed are: Com-
periella bifasciata, Aphelinus chrysomphali, Chilocorus kuwanac.

These parasites, and especially Comperiella, work very well against
Chrys. dictyospermi; 1 saw trees of Citrus and small plants of Evonymus
in gardens at Changsha with the leaves having almost all the female scales

killed by Comperiella.

21. Aonidiella aurantii M ask.

I found this species on Citrus and on many other trees in all the locali-
ties I visited from Indochina to Peking, and the Philippine Is., Formosa
and Japan. For me it is certain that the original home of the species is the
Far Fast, where it is generally well controlled by natural agencies, com-
prising several parasites I bred. Some of these are well-known, others be-
long to new species discovered by me: Comperiella bifasciata,
Casca sp. n., Prospaltella aurantii, Aspidiotiphagus spec., Aphelinus spec.,
Chilocorus kuwwanae, Telsimia emarginata. Comperiella bifasciata is the
more general parasite, but at the time of my visit it was rare in China,
abundant in some places of Japan, where I collected much material of Podo-
carpus infested with this scale parasitized by Comperiella.

It is interesting to record that I saw at Caibé (Indochina) a small tree
of Citrus quite well infested on the branches with Aonidiella preyed on by
a number of Chilocorus nigritus. The scale was found very rare on Citrus
at Macao, in Hongkong and at Canton, but in a garden at Fati near Canton
I saw a low Cycas well infested and another even more infested in the
botanical gardens of Hongkong. From the specimens of Canton on Cycas
I bred Casca sp. n., from that of Hongkong Aphelinus and saw preying on
the same plant larvae and adults of Telsimia emarginata Chapin.

I found a Pomelo situated near a small lagoon at the foot of Kusang
(Foochow), which was also well infested, and I bred Comperiella from these
specimens. This parasite is the more general endophagous of Aonidiella
anrantii throughout the East, but its work is not intense everywhere. So
I saw on June 12 near Kasseda in Japan (Kiushiu) an infestation of Citrus
by this scale, the larger portion of the specimens parasitized by Comperiella;
the same day, at Nagayoshi village, I visited a terraced Citrus orchard at
an elevation of about oo meters, where a number of trees had the leaves
and branches quite well infested with Aonidiella, of which not one I found
parasitized by Comperiella, but only a few young specimens by Aspidioti-
phagus. 1 like to note also that in a forest of Podocarpus nageae near the
Nara’s Park in Japan, I found little infestation by Aonidiella aurantu on
small trees or low branches of big trees, and everywhere I found as a com-
mon and sole parasite a Casca (a new form I shall describe shortly). This
Casca was present in the forest only, at least T did not see it on Aonidiella
outside of the forest at the time of my visit in July and August, notwith-
standing the presence of some Aonidiella on Podocarpus macrophylla.
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What may be the reason of this peculiar distribution? The plant? I do
not think so, because I saw other (few indeed) trees of Podocarpus nageae
in other gardens of Japan, but I did not find the same Casca. It is probable
that the presence of it in the forest is connected with shade and moisture,
but other observations are necessary for gaining a better understanding of
the question.

Prospaltella aurantii and Aspidiotiphagus were not very common at
the time of my visit, but their action can sometimes be of some importance.

The principal predators I have seen at work on this scale were Chilo-
corus kuwanae, Telsimia emarginata, and the Thysanopteron Aleurodo-
thrips fasciapennis Fakl., which is known as predaceous on white-fly in
Florida. Unfortunately the activity of Comperiella bifasciata in the Far
East is counteracted by Marietta carnesi (H o w.), which is sometimes quite
common. ‘

22. Lepidosaphes pinnaeformis (Bouch é).
(= Lepidosaphes citricola Pack., L. becki N ew m.).

This species was found by me on different species of Citrus in South
China as far north as Foochow, but I did not see it along the Yangtse
River, nor in Changsha and Shanghai.

I observed it in Indochina, on Luzon, and as very rare on Formosa.

Only small trees in nurseries and very low branches of small trees
in orchards were sometimes found well infested by this scale, but in the
open I never saw a bad infestation and more in the open I could find
no specimens free on leaves or fruits, but only on rolled-in leaves or
on leaves fastened together by spiders.

Throughout South China and other hot countries parasitic fungi play
certainly an important part in ithe control of this and other scales, espe-
cially Diaspinae, but I think that some parasitic and predatory insects
are of great use, these being Casca chinensis How., Apbelinus  sp.,
Aleurodothrips fasciapennis, and Coccinellids: Chilocorus and others not
yet determined.

23. Lepidosaphes gloveri (Pack.).

This species is present in China on Citrus from the more Southern
parts to Peking. It is more common in Central than in South China and
is very common in Japan. I bred from material obtained at several places
specimens of Prospaltella aurantii How., and I think this is the more
common and general parasite in the Far Fast.

The same predaceous beetles and the Alewrodothrips which attack
L. pinnaeformis prey also on this species.

24. Parlatoria zizyphus (Lucas).

This scale is distributed throughout China where Citrus are cultivated
~in the open or in pots; I saw it everywhere from the South to Pekin
and in Indochina, Formosa and Luzon.

It apparently is the more abundant scale on Citrus in China and in
some places is quite abundant and injurious, but especially so on nursery
stock and on too shady trees. It is the scale more commonly seen on fruits
also, especially on Tangerines. :
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This ‘scale suffers very commonly great mortality from fungi, which
are very visible as small red patches on the body; throughout the pro-
vinces of China, as well as on Luzon and Formosa, Aspidiotiphagus
lounsburyi (or a form of it) is its particular Chalcid parasite, which has
been introduced in other, very distant, countries, such as Africa, where
I saw it in Senegambia. The true importance of this parasite must be
further studied, annual observations being necessary.

25. Parlatoria pergandii Comst.

This species is widely distributed on Citrus from the South to Peking.
Trees situated in shaded places and nursery stock are sometimes somewhat
infested, but generally speaking it is not an injurious species.

I bred one species of Prospaltella (P. inquirenda Silv.) and one of
Apbhelinus. The predaceous Coccinellidae, such as Chilocorus and Telmisia,
also feed on this scale.

26. Prontaspis citri (Com s t.).

I collected this species in South China: Hongkong, Kowloon,
Canton and also in Tonkin, but I never saw it in great numbers. 1 found
specimens with holes made by internal parasites more commonly in Coxan
(North China), but I did not obtain specimens of the parasite.

27. Prontaspis yanonensis Kuw.

I first saw this species in the Citrus orchards near Foochow and I
collected specimens on Citrus also at Changsha, Wuchang, Soochow.
I found the trees lightly infested and never so badly as one may see
them near Nagasaki. I bred an Aphelinus from females of Foochow and
Changsha. '

28. Hemichionaspis aspidistrae (S1g n.).

I found this species on Citrus trees in many places from Canton
to Hongkong and Foochow; especially in the last named locality was it
found somewhat common, but not injurious. I saw some females with
parasite holes, but I did not breed the parasite.

29. Fiorinia theae Green.

This species is very common in South China from the sea to
Yunnanfu. In this latter locality I saw it more numerous than elsewhere.
The species was rare in Fukien and I did not see it at Changsha, Hankow
and Shanghai. I did not breed parasites from it. I found the species to
be also common in Tonkin.




