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Abstract Thirty one species including 5 undescribed ones of the aphid genus Cinara are listed as
occurring in Japan. Notes are given on these species as well as to the synomymous names recorded

under the genus in Japan. Keys to the species are given for both apterous and alate viviparous females.

Cinara is an aphid genus associated solely with coniferous trees. It consists of about 200 described
species in the world, and their identification is often difficult due to the close similarities among species.
Inouve (1970) revised 24 Japanese species and subspecies of Cinara and provided a key to the apterae.
The key has been difficult to use in some places because it relied on the extent of pigmentation and
the variation within species was probably underestimated. Another 7 species from Japan have
subsequently been seen. New keys have been constructed to these 31 species including 5 undescribed
ones, both for apterae and for the alatae which were not previously keyed.

There are still many uncertainties concerning the Japanese fauna. Many of the species described or
recorded from Japan are similar to but slightly different from specimens of species described from
Europe. In many cases only a few samples are known from one or other, or both localities and the
full extent of the morphological variation within each taxon is unknown. More samples from Europe,
Japan and the intervening areas are needed to resolve these problems, and cytological and molecular
techniques will probably also be needed to establish meaningful relationships between the samples.
Nevertheless it is thought that the following keys provide a better basis for identifying Japanese Cinara

than was previously available.

% Present address: National Institute of Sericultural and Entomological Science, Owashi 1-2, Tsukuba, Ibaraki, 305 Japan.
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List of Cinara species recorded from Japan

The following species have been recorded from Japan. The names in the list with serial numbers
are keyed in the present paper. Those without numbers are either synonyms or species that do not

actually occur in Japan.

Cinara abietis (Matsumura, 1917): See 14, C. matsumurai Hiie Ris Lameers.

1. Cinara cembrae (Serner): The correct name for the Japanese specimens hitherto recorded as
cembrae may be mongolica SzeLecEwicz and Houman. The precise status of the two forms is unclear.
Examination of the Inouve's collection preserved in the Hokkaido Branch, Forestry and Forest Products
Research Institute, revealed that a specimen recorded as the male of cembrae by Inouve (1970: 78) is
an alate viviparous female of a Pyrolachnus, a genus apparently not previously recorded from Japan,
although known from China, Nepal, India, Thailand and Iran.

2. Cinara chibi Inouve, 1962: Placed as a subspecies of C. laricicola (Marsumura, 1917) by Inouve
(1970). C. chibi may be based on small specimens of [aricicola. They are also similar to C. cuneomaculata
(DeL Guercio, 1909) distributed in Eurasia and their separate identities need experimental or biochemical
confirmation.

3. Cinara costata (ZerterstepT, 1928): Placed in the subgenus Cinaropsis Borner, 1939, by INouve
(1970), but costata is the type species of Lachniella DeL Guercio, 1909, which has priority.

4. Cinara etsuhoe Inouve, 1970: Placed as a synonym of sorini Inouve, 1970, by Eastor and HiLe
Ris Lameers (1976) as it was thought etsuhoe was described from true apterae of sorini that was
described from alatae and alatiform apterae. Further investigation including biochemical analysis is
desirable.

Cinara ezoana INouye, 1936: Regarded as a subspecies of C. bogdanowi (Morbviko, 1895) by
Inouve (1970). It is generally accepted that C. bogdanowi is identical with C. pruinosa (Hartic, 1841).
See also 21, C. pruinosa ezoana.

- Cinara fasciata (Smwy, 1922): See 22, C. shinjii Inouye.

5. Cinara formosana (Takanash, 1924): A short-haired member of the subgenus Cinarella also
known from China and Thailand. Further synonymy is given by Eastor (1976: 8).

6. Cinara fresai Brancuarp, 1939: Often confused with juniperi in literature. Both species occur
in Japan.

- Cinara grossa (KavLtensach, 1846): See 18, C. piceae (Panzer).

7. Cinara hattorii Konvo and Inouve, 1930: The separation from C. longipennis (Matsumura, 1917)
needs experimental confirmation.

8. Cinara horii Inouve, 1956

9. Cinara juniperi (De Geer, 1773): In the past often confused with C. fresai but both species
are widespread, occurring in Japan, New Zealand and Europe.

Cinara konoit Inouve, 1941: A synonym of Cinara hattorii Kono and Inouve, 1930.
10. Cinara kochi Inouvve, 1939: Very similar to the European C. kochiana Borner, 1939, and their
precise relationship is not evident.
Cinara konoi Inouve, 1941: Synonymous with C. hattorii Kono and Inouve, 1930
11. Cinara laricicola (Martsumura, 1917): Similar to the European C. cuneomaculata (DeL Guegrcio,
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1909) which is synonymous with C. boerneri Huie Ris Lampers, 1956 (= laricicola Borner, 1939).

12. Cinara laricis (Hartic, 1839): Japanese specimens have fewer siphuncular hairs and are often
more heavily pigmented than European specimens suggesting that they are at least subspecifically distinct.

13. Cinara longipennis (Matsumura, 1917): C. hattorii could be a synonym of this species.

14. Cinara matsumurana Hiie Ris Lameers, 1966: Matsumura (1917) described abietis which is
homonymous with abietis Frrcs, 1851, and a new name, matsumurana, was given by Hioie Ris Lampers
(1966).

Cinara momii (Smny, 1924): Regarded as a synonym of C. longipennis (Matsumura, 1917) by
Inouve (1956).

Cinara mongolica SzeLecewicz and Howman, 1980: This may be the correct name for the Japanese
specimens hitherto identified with C. cembrae (Seitner) (Brackman and Eastor, 1994: 625)

15. Cinara nopporoensis (Inouve, 1937): Originally described as a distinct species but later (Inouve,
1970) placed as a synonym of pilicornis to which it is very similar. As the hind tarsi of Japanese specimens
are relatively rather shorter than in European specimens, nopporoensis is probably at least subspecifically
distinct.

16. Cinara orientalis (Takanasw, 1925)

17. Cinara ozawai Inouve, 1970: Could be a synonym of C. taiwana (Taxanasm, 1925), of which
material is not available.

18. Cinara piceae (Panzer, 1801): Recorded from Japan also under the name of C. vanduzei (Swan,
1929) and C. grossa (KaLtensach, 1846). Japanese specimens agree precisely with specimens from
Europe and America suggesting that it has only recently been widely distributed.

Cinara piceicola (CuoLopkovsky, 1896): Danekrsson (1987) discusses the confused nomenclature
of piceicola. Inouve (1956) described horii as a new species for the taxon previously identified in
Japan with piceicola.

- Cinara pilicornis (Hartis, 1841): As different chromosome numbers are reported, there is probably
a complex of similar species, which includes nopporoensis.

Cinara pinea (Moroviko, 1895): See 20, C. piniformosana (Taxanasmp).

Cinara pineti (Fasrews) of Kocn, 1856: See 20, C. piniformosana (TakanasH).

Cinara pinicola (Kavtensac, 1843): Inouve (1970) identified the form formerly identified with
C. pinicola (Kartensacw) in Japan with C. pilicornis (Harmic).

19. Cinara pinidensiflorae (Essic and Kuwana, 1918): Similar to C. shinjii Inouvs, their separate identity
requiring confirmation.

20. Cinara piniformosana (Taxaxasm, 1923): This species was recorded from Japan as C. pinea
(Moroviiko) and C. pineti (Kocu) which is synonymous with pinea. Inovve (1970) identified the Japanese
form with C. piniformosana.

21. Cinara pruinosa ezoana Inouve, 1936: C. pruinosa (Hartic) was originally described from Germany.
Populations have also been described as bogdanowi Moroviko, 1895 from Poland, radicicola WELLENSTEN,
1930 from roots in Germany, intermedia Passx, 1954 from Czechoslovakia, and palmerae GuierTe, 1917
from Colorado, USA. Again biochemical investigation could show whether the slightly different biologies
reported for these forms distributed in Eurasia and N. America have any taxonomic significance.

22. Cinara shinjii Inouve, 1938: Smnp (1922) described Lachnus fasciatus which is homonymous

with fasciatus Bureister, 1835, and a new name, shinjii, was given by Inouve (1938). Similar enough
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to C. pinidensiflorae to require experimental confirmation of its separate identity.

23. Cinara sorini Inouve, 1970: C. etsuhoe may well prove to be a synonym.

Cinara taeniata (Kocn, 1857): Inouve (1970) identified the species previously referred to in
Japan as C. taeniata with C. laricicola (MaTsumura).

24. Cinara todocola (Inouve, 1936): The usual hosts are Abjes spp. but for similar specimens on
Torreya and Tsuga see Cinara sp. E (no. 31).

- Cinara todoe Sumny, 1941: Regarded as synonymous with Cinara todocola (Inouve, 1936) by
Inouve (1970).

25. Cinara tujafilina (De. Guercio, 1909): Probably the most widely distributed species of Cinara
and probably distributed by commerce on ornamental Cupressaceae. Its most favoured host is Thuja
ortentalis but it also occur on Callitris spp. and more rarely other Cupressaceae.

Cinara vanduzei (Swaw, 1919): See C. piceae (Panzer).

26. Cinara watanabei Inouve, 1970: A Pinus-feeding species in which the alatae have unusually
numerous (21 - 23) rhinaria on the 3rd antennal segment.

27. Cinara sp. A: Single alata collected from Abies sachalinensis (Koshunai, Bibai, Hokkaido, 27-
vi-1969, M. Mivazaxi 2634). Generally similar to fodocola but differing in a number of proportions.

28. Cinara sp. B: A single aptera collected from Pinus sp., Koshuka, 2-iv-1960, R. Takanasi, now
in Hokkaido University collection. Probably a fundatrix of the C. (Cinarella) maritimae/watsoni group,
possibly piniformosana.

29. Cinara sp. C: Two apterae from Abies firma (Kinkazan, Miyagi Pref., 5-vii-1966, Z. YamastiTa).

30. Cinara sp. D: Two apterae and two alatae from Picea jezoensis (Lake Shikotsu, Hokkaido, 23-
v-1964, M. Mivazaxi 323).

31. Cinara sp. E: From Torreya and Tsuga. This could be C. taiwana (Taxauasm, 1925) of which
material is not available. It could also be a starvation form of C. todocola, feeding on the wrong host
(6 apterae, ?Abies, Utsunomiya, 3-viii-1962, R. TakanasH, 2 apterae, Tsuga, Mt. Futatabi, nr. Kobe, 22-x-
1963, M. Sorm, 2 apterae, Torreya nucifera, Shinaji, Ise, Mie, M. Sorm).

Key to the apterae viviparae of Japanese Cinara

1 Rostral IV with 12 - 34 accessory setae arranged in 4 longitudinal rows, 2 along the stylet

groove and the other 2 laterally, each row containing 3 - 11 setae. 2

- Rostral IV with only (3 -) 4 - 17 accessory setae arranged in only 2 longitudinal rows along
the stylet groove, other surfaces without accessory setae. 7

2(1) Medium to long haired: hind tibia 7 - 19 x longest hair on it, antennal Il 1.8 - 35 x longest
hair on it. 3

- Shorter haired: hind tibia 25 - 80 x longest hair on it, antennal IIl 7 - 18 x longest hair on
it. 4

3(2) Hind tarsal I 23 - 26 x I and 1.1 - 1.4 x rostral IV which is 1.8 - 21 x hind tarsal L On

Abies. C. todocola
- Hind tarsal 11 20 - 24 x I and 0.7 - 0.9 x rostral IV which is 24 - 30 x hind tarsal L On
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Torreya and TSUZA. .oowvveiemereercinnnreceiicecisreces C.sp. E

Hind tarsal II 1.1 - 1.7 x rostral IV which is 1.4 - 20 x hind tarsal I; antennal V 1.65 - 2.20
x VL. Abdominal tergite VIII bearing 60 - 80 hairs, 4 times as many as the short (14 - 20
(/1) hairs on abdominal tergite V between the siphunculi. Processus terminalis bearing 5 - 7
short subapical setae. On Larix. C. kochi
Hind tarsal II 0.7 - 1.2 x rostral IV which is 2.2 - 3.7 x hind tarsal I, antennal V 14 - 1.8 x
VI. Abdominal tergite VIII with 28 - 45 hairs, usually fewer than the 40 - 55 hairs (either
very short, 8 - 10 4 , or much longer, 60 - 140.) on abdominal tergite V between siphunculi.

On Pinus. ... 5

Hind tarsal I 0.8 - 1.2 x rostral IV which is 2.2 - 2.7 (2.7 - 3.0 in small midsummer specimens)
x hind tarsal I. Processus terminalis bearing only 4 short subapical setae. Dorsal hairs on
abdominal I to V very short, ca 8 - 10 ¢ . On Pinus parviflora. ....... C. watanabei
Hind tarsal I 0.6 (mostly 0.7) - 0.8 x rostral IV which is 2.9 - 3.7 (26 - 29 in fundatrices) x
hind tarsal I. Processus terminalis usually bearing 5 or 6 short subapical setae, sometimes

with only 4 in small specimens in which the hind tarsal I is 0.60 - 0.75 x rostral IV. Dorsal

hairs on abdominal I to V 60 - 140 1 long. 6

Shorter haired: antennal IIT 15 - 18 x longest hair on it, hind tibia 50 - 80 x longest hair on

it. Mostly on Pinus thunbergii. . isineerereeeneeneiiinns C. sorint
Longer haired: antennal III 54 - 12 x longest hair on it, hind tibia 25 - 40 x longest hair on
it. Mostly on Pinus densiflora. C. etsuhoe
Hind tarsal 1 only 0.70 - 0.95 x rostral IV. On Picea. ..corimmmrrrrocmneneens C. pruinosa ezoana
Hind tarsal 1I as long or longer (1.0 - 2.5) than rostral IV. . 8

Very short haired: hind tibia 30 - 85 x longest hair on it. Rarely with rhinaria on antennal

II. Rostral IV bearing 4 - 9 or 12 - 17 accessory hairs. 9
Medium length haired: hind tibia 12 - 29 x longest hair on it. Without or with 1 - 3 rhinaria

on antennal III. Rostral IV with 4 - 11 accessory hairs. 13

Longer haired: hind tibia 5.5 - 11 x longest hair on it. Often without rhinaria on antennal [II.

Rostral IV bearing only 3 - 8 accessory hairs. .......cceccinennns 23

Rostral IV 1.8 - 25 x hind tarsal I and bearing 12 - 17 accessory hairs. Processus terminalis
with 6 - 11 short subapical setae. Abdominal tergite V bearing only 6 - 17 hairs between the
siphuncular cones. Large aphid, body length 45 - 80 mm. On Piceq. ..omormrees C. piceae
Rostral IV 1.1 - 1.7 x hind tarsal I and bearing 4 - 9 accessory hairs. Processus terminalis
with mostly 4, sometimes 5 short subapical setae. Abdominal tergite V bearing 16 - 58 setae

between the siphuncular cones. Body length 2.5 - 50 mm. On Abies, Larix or Pinus. ... 10

Antennal [IT 1.8 - 2.6 x maximum diameter of the siphuncular cones which bear about 3 concentric



1110

121D

13(8)

14(13)

RERGNMAT AR %225 (1998)

rings of hairs around the operculum and are then without hairs until the peripheral ring.
Hind tarsal II 1.8 - 2.3 x rostral IV which is 1.1 - 1.2 x hind tarsal I Antennal V 15 - 21 x

VI on which the accessory rhinaria are mostly proximal to the primary rhinarium. On Larix.

C. laricicola
Antennal III 0.3 - 1.3 x maximum diameter of the siphuncular cones on which the hairs are
more evenly distributed and are without a hair-free area within the peripheral ring. Hind
tarsal II 1.15 - 1.80 x rostral IV which is 1.2 - 1.7 x hind tarsal . Antennal V 09 - 1.7 x VI
on which the accessory rhinaria are more laterad to the primary rhinarium. On Abies or Pinus.
11

Antennal IIT 4.4 - 87 x longest hair on it, 3.8 - 44 x longest hair on abdominal tergite VIII
and 0.9 - 1.10 x combined lengths of antennal IV and V. Antennal I with 1 - 3 and IV with
1 or 2 rhinaria. Antennal V 1.3 - 1.7 x VI and 1.0 - 1.25 x hind tarsal II which is 1.9 - 23 x

hind tarsal I. Base of antennal VI with 12 - 16 hairs. Longest hair on abdominal tergite III

85 - 100 1 . Body length 26 - 39 mm. On Pinus pumila. C. cembrae
Antennal IIT 11 - 18 x longest hair on it, 4.5 - 10 x longest hair on abdominal tergite VII and
1.15 - 1.60 x combined lengths of antennal IV and V. Antennal III without and IV with or
without a rhinarium. Antennal V 0.9 - 1.3 x VI and 045 - 0.75 x hind tarsal I which is 1.6 -
19 or 2.6 - 2.8 x hind tarsal I. Base of antennal VI with 6 - 8 hairs. Longest hair on abdominal
tergite III 14 - 50 1 . 12

Hind tarsal II 1.6 - 1.9 x I and 1.1 - 1.5 x rostral IV which is 1.9 - 2.0 x rostral V. On Pinus.

....... C. formosana
Hind tarsal 0 2.7 - 28 x I and 1.6 - 2.8 x rostral IV which is 22 - 2.3 x rostral V. On Abies.

C.sp. C

Siphuncular cones small, so that the antennal IIl is 1.6 - 2.5 x maximum diameter of the cone.
Antennal III 7 - 9 x longest hair on it, antennal V 1.5 - 21 x VI. Antennal II and base of VI
each bearing only 7 - 11 hairs. Siphuncular cone with about 3 concentric rings of hairs around
the operculum and then a hair-free area within the peripheral ring of hairs. On Larix.

C. chibi

Siphuncular cones usually larger, so that the antennal IIl is only 0.8 - 2.1 x maximum diameter

of the cone, but if 2.1 - 2.3 x the diameter, then antennal III only 3.5 - 4.2 x longest hair on
the segment and antennal V 1.4 - 1.6 x VL. Antennal II bearing 11 - 19 hairs and base of VI

7 - 13 hairs. Siphuncular cones with hairs more uniformly distributed or with only a single

ring of hairs around the OpPerculum. ... 14

Antennal V 1.7 - 20 x VI, and base of VI bearing 19 - 23 hairs. Rostral IV 2.2 - 24 x hind
tarsal I and with about 10 accessory hairs. On Pinus. C. orientalis
Antennal V 1.05 - 1.65 x VI (or 14 - 2.5 in [aricis, in which base of VI bears only 5 - 11

DAIIS) . i ssesessissse s sss s senes 15
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Rostral IV and hind tarsal I respectively 1.8 - 3.1 and 2.5 - 3.3 x hind tarsal . On Abies and
Chamaecyparis. 16
Rostral TV and hind tarsal II respectively 0.8 - 1.9 and 1.5 - 2.5 x hind tarsal I. On Pinus,

Larix and Picea. ... 18

Hind tarsal I 1.0 - 1.2 x rostral IV which is 2.2 - 3.1 x hind tarsal I. Antennal V 1.2 - 1.3 x

VL. Body length 3.2 - 59 mm. On Abies. C. hattorii
Hind tarsal IT 1.3 - 1.5 x rostral IV which is 1.8 - 2.3 x hind tarsal I. Antennal V 1.35 - 1.60
x VI. Body length 53 - 7.5 mm. 17
Rostral IV 2.1 - 2.2 x hind tarsal 1. On Abies. C. longipennis
Rostral IV 1.8 - 19 x hind tarsal L On Chamaecyparis. ? C. longipennis

Hind tarsal II 1.1 - 1.4 x rostral IV which is 1.6 - 1.9 x hind tarsal I. Antennal V 1.1 - 1.3 x
VI, base of VI bearing 12 - 16 hairs. On Pinus. C. pinidensiflorae
Hind tarsal I 1.4 - 24 x rostral IV which is 0.8 - 1.7 x hind tarsal . Antennal V 1.3 - 2.6 x

VI, or if 1.0 - 1.3 times then base IV bears only 6 - 12 hairs. Base of antennal VI mostly with
only 4 - 11 hairs (except for 12 in shinjii and 12 - 16 in cembrae and sp. D). .. 19

Antennal I bearing 17 - 23 hairs, base of VI with 15 - 16 hairs. Rostral IV with 8 - 10 accessory
RIS, ON PLCOA. werverervoreeeeevemeseesteeeaeeerssis s ssese e sasssssesssssnsase e ses s et st sessasses et aas st sesesaseceescearen C.sp.D
Antennal II bearing 5 - 14 hairs, base of VI with 4 - 16 hairs. Rostral IV with 4 - 9 accessory

hairs. On Larix or Pinus.

Siphunculus bearing only 10 - 21 hairs, an inner ring of 5 - 12 and 3 - 9 more peripherally.

Antennal V 15 - 25 x VI base of VI with only 4 - 7 hairs. On Larix. ... C. laricis
Siphunculus bearing at least 30 and usually many more hairs more evenly distributed. Antennal
V 10 - 15 x VI; base of VI with 6 - 16 hairs. On Pinus. 21

Rostral IV only 0.8 - 1.2 x hind tarsal I. Hind tarsal I 1.7 - 24 x Rostral IV. Base of antennal

VI with only 6 - 10 hairs. On Pinus densiflord. ... C. piniformosana
Rostral IV 1.25 - 1.70 x hind tarsal I. Hind tarsal I 1.2 - 1.8 x rostral IV. Base of antennal
VI with 8 - 16 hairs. ... N 22

Hind tarsal II 1.20 - 1.45 x rostral IV which is 1.5 - 1.7 x hind tarsal I. Antennal II with 9 -
13 hairs, base of VI with 12 - 16 hairs. Genital plate with 22 - 52 hairs. On Pinus pumila.

........... C. cembrae
Hind tarsal I 1.5 - 1.8 x rostral IV which is 1.25 - 145 x hind tarsal I. Antennal II with only
6 - 9 hairs, base of VI with 8 - 12 hairs. Genital plate with 13 - 17 hairs. . On Pinus parviflora

mostly. . C. shinjit

Hind tarsal II and rostral IV respectively 1.6 - 1.8 and 1.3 - 14 x elongate (190 - 200 /) hind
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tarsal L Antennae without secondary rhinaria. On Pinus. ... C. sp. B
Hind tarsal II and rostral IV respectively 2.6 - 4.1 and 14 - 2.5 x hind tarsal I (60 - 150 ).

Antennal V usually and IV often bearing at least 1 secondary rhinarium. On Abies, Picea,

Tsuga and Cupressaceae. 24

Siphuncular cones very small so that antennal III is 3.3 - 4.5 x their maximum diameter which
is only 1.7 - 3.2 times the length of the processus terminalis. Antennal II bearing 13 - 23 hairs.
Tibiae black. On Abies or Picea. ... 25

Antennal III 05 - 22 x maximum diameter of the siphuncular cone which is at least 2.5 and

usually 4 - 28 times the length of the processus terminalis. Antennal II bearing 16 - 18 hairs.
Tibiae black or pale, if on Piceq then tibiae pale or dusky. On Picea, Tsuga or Cupressaceae.
26

Antennal III 25 - 29 x its longest hair. Hind tibia 8 - 9 x its longest hair. Rostral IV 2.0 -
24 x hind tarsal L On Piced. .oonceecmreesceeevenreecnees C. horii
Antennal III 3.2 - 3.7 x its longest hair. Hind tibia 9 - 11 x its longest hair. Rostral IV 1.8 -

2.0 x hind tarsal I. On Abies. C. matsumurana

Processus terminalis usually bearing 4 subapical setae, sometimes with only 3. Antennal V
0.8 - 14 x VI. Primary rhinaria with chitinous rim. Abdominal tergite VIII bearing 16 - 77
hairs. On Picea or Tsuga. 27

Processus terminalis usually bearing only 3 subapical setae, rarely with 4 or only 2. Antennal
V0.7 - 11 x VL. Primary rhinaria without strongly chitinised rim. Abdominal tergite VIII bearing
17 - 27 hairs. On Cupressaceae. 29

Black hind tibiae 2.5 - 59 x longest hair on them. Abdominal tergite VIII with 15 - 18 hairs.
Antennal II with 7 - 11 hairs, base of VI with 7 - 10 hairs. Hind tarsal II only 34 - 50 x

processus terminalis. On TSUZA. .cconreeieriisiecccrvcvinisessssiasisesnsseeins C. ozawai
Pale or dusky hind tibiae 6 - 12 x longest hair on them. Abdominal tergite VI bearing 20 -
77 hairs. Antennal II with 9 - 18 hairs, base of VI with 6 - 17 hairs. Hind tarsal I 4.6 - 18
x processus terminalis. On Picea. ... 28

Antennal IIT 0.7 - 1.2 x large (diameter 0.33 - 0.53 mm) dark siphuncular cones. Hind tarsal
IT 12 - 1.6 x rostral IV. Hind tibiae 6 - 9 x longest hair on them, antennal II 2.0 - 28 x
longest hair on it. C. costata

Antennal III 1.2 - 2.2 x paler and smaller (diameter 0.13 - 0.39 mm) siphuncular cones. Hind

tarsal II 1.5 - 2.4 x rostral IV. Hind tibiae 7 - 12 x longest hair on them, antennal III 2.3 -

45 x longest hair on it. C. nopporoensis

Processus terminalis short, 18 - 35 «, only 11 - 20 (exceptionally - 28) % of the total length
(150 - 215 u) of the antennal VI. Hind tibiae pale except for the apex which is darker. On
Thuja, Callitris and other Cupressaceae. ................. C. tujafilina
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Processus terminalis elongate, 40 - 70 © , 20 - 30 % of the total length (180 - 300 1) of the

antennal VI. Hind tibiae darker, either completely black or with a yellow - brown area at

about the basal 1/3. On Juniperus and Cupressus. 30

30(29) Hind tibiae black and relatively short, less than half (30 - 45 %) as long as the body. Antennal

I (240 - 410 () shorter than IV and V together and 0.5 - 1.1 x maximum diameter of the

siphuncular cone. On Juniperus communis, chinensis, rigida. C. juniperi

Hind tibiae dark at base and apical half but with a paler area from about the basal 1/5 to
mid length, usually more than half (50 - 60 %) as long as the body. Antennal III usually
longer than IV and V together and usually longer (0.7 - 1.7) than the maximum diameter of
the siphuncular cone. On Cupressus macrocarpa, torulosa and Juniperus horizontalis, sabina

and silicicola, more rarely on Cupressus arizonica, Juniperus chinensis, scopulorum and squamata.

Recorded from Cryptomeria japonica. C. fresa

Key to the alatae viviparae of Japanese Cinara

Alatae of following species have not been available to the present study: C. etsuhoe and C. sp. B,
C and E.

1 Rostral IV with 16 - 41 accessory setae arranged in 4 (sometimes 6) longitudinal rows. Antennal

2(D

3(2)

4(2)

IO with 17 - 26 and base of VI with 13 - 31 setae. 2

Rostral IV with 4 - 17 accessory setae arranged in only 2 rows along the stylet groove. Antennal
I with 5 - 20 and base of VI with 5 - 22 setae. 6

Long haired: antennal III 2.0 - 3.7 x longest hair on it and 1.1 - 1.3 x maximum diameter of
the siphuncular cone. Hind tibia 9 - 13 x longest hair on it. Antennal V 1.1 - 1.3 x VI From
Abies. 3
Shorter haired: antennal IIl 7 - 25 x longest hair on it and 1.5 - 2.1 x diameter of the siphuncular
cone. Hind tibia 23 - 80 x longest hair on it. Antennal V 135 - 240 x VL. From Pinus or
LTI, oottt ceves e ons s sessmsssasin s s as s s st s sk s s 4

Hind tarsal II 2.5 - 2.6 x hind tarsal I and 0.9 - 1.3 x rostral IV which is 1.9 - 2.8 x hind tarsal

L C. todocola
Hind tarsal I 24 - 25 x hind tarsal I and 1.5 - 1.6 x rostral IV which is 1.6 - 1.7 x hind tarsal
Lot C.sp. A

Antennal HI bearing 21 - 23 rhinaria and 7 - 8 x longest hair on it. Hind tibia 20 - 30 x its
longest hair. Antennal V 135 - 1.75 x VL. Rostral IV 22 - 24 x hind tarsal I. Processus
terminalis bearing only 4 short subapical setae. From Pinus. oo C. watanaber
Antennal III bearing 5 - 15 rhinaria and 11 - 15 x its longest hair. Hind tibiae 50 - 95 x its
longest hair. Antennal V 175 - 240 x VI. Rostral IV 1.5 - 2.0 or 29 - 35 x hind tarsal L

Processus terminalis bearing 5 - 8 short subapical setae, sometimes with fused bases so that
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5 setae may arise from only 4 bases. 5

Rostral IV 1.5 - 20 x hind tarsal . Hind tarsalI1 1.2 - 1.4 xrostral IV. Base of antennal VI bearing
10 - 18 hairs. Abdominal tergite V with 25 - 40 hairs between the siphuncular cones. From Larix.

C. kochi
Rostral IV 29 - 35 x hind tarsal . Hind tarsal II 0.70 - 0.85 x rostral IV. Base of antennal

VI bearing 24 - 31 hairs. Abdominal tergite V densely hairy between the siphuncular cones.

From Pinus. C. sorini

Antennal III 3.5 - 50 x diameter of the small siphuncular cones (0.09 - 0.15 mm) which are
only 1.5 - 25 times as wide as the length of the processus terminalis. Head, thorax, tibiae
and most of femora black, abdominal muscle plates, genital plate and spiracular plates dark
but abdominal tergites including the 8th pale. From Picea. C. horit
Antennal III 0.8 - 2.6 x diameter of the siphuncular cones (0.17 - 1.0 mm) which are 4 - 20

times as wide as the length of the processus terminalis. At least abdominal tergite VIII

pigmented. 7

Very short haired: hind tibia 65 - 120 x its longest hair. Antennal III 17 - 26 x its longest
hair. Antennal V1.8 - 23 x VL. RostralIV 15 - 1.9 x hind tarsal [ and bearing 10 - 17 accessory
hairs. Processus terminalis with 7 - 11 subapical setae. From Picea. .......ooommeerririunn. C. piceae
Short haired: hind tibia 35 - 50 x its longest hair. Antennal IIl 11 - 15 x its longest hair. Antennal
V13- 20 x VI. Rostral IV 0.8 - 1.6 x hind tarsal II, bearing 6 - 8 accessory hairs. Processus

terminalis with 4 subapical setae. 8

Hairs of medium length: hind tibia 12 - 34 x its longest hair. Longest hair on abdominal
tergite III 70 - 190 u . 9
Long haired: hind tibia 4.5 - 12 x its longest hair. Longest hair on abdominal tergite III 105 -

240 1 long. 19

Hind tarsal II 1.25 - 1.50 x rostral IV and 1.8 - 2.0 x hind tarsal . Rostral IV 1.3 - 1.6 x hind
tarsal I. Antennal V 1.3 - 16 x VL. Secondary rhinaria distributed on antennal IIl 4 - 7, IV
0-2and V 1. Accessory rhinaria laterad to primary rhinarium on antennal VI. Abdominal
tergite VIII bearing an unbroken transverse band. From Pinus. ... C. formosana
Hind tarsal IT 2.1 - 2.6 x rostral IV and 2.2 - 23 x hind tarsal I. Rostral IV 0.8 - 1.1 x hind
tarsal I. Antennal V 1.9 - 20 x VI Secondary rhinaria distributed on antennal HI 10 - 15,
IV1-4and V1-3 Accessory rhinaria proximad to primary rhinarium on antennal VI

Abdominal tergite VIII with pigmented band broken in mid dorsal line. From Larix.

C. laricicola

Antennal V without secondary rhinaria and only 1.1 - 1.4 x VI. Antennal IV usually without,
rarely with one rhinarium. Rostral IV only 09 - 1.1 x hind tarsal I. Antennal III 4.2 - 5.1 x
its longest hair. Longest hair on abdominal tergite III 120 - 160 x . Abdominal tergite VIII
with a broad hair bearing dark band unbroken mid dorsally. From Pinus.
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. C. piniformosana
Antennal V usually with a secondary rhinarium and 14 - 27 x VL. Antennal IV usually with

at least one rhinarium. Rostral IV 1.0 - 1.4 x hind tarsal [, when less than 1.1 then antennal
II 7 - 12 x its longest hair and longest hair on abdominal tergite IIl only 70 - 110 . Hair
bearing band on abdominal tergite VII broken mid dorsally. 10

Hind tarsal Il 0.9 - 1.2 x rostral IV which is 2.2 - 28 x hind tarsal I and 2.2 - 2.6 x rostral V.
Antennal IH 3.1 - 4.1 x its longest hair. Hind tibia 12 - 15 x its longest hair. Chitinized stylet
track of rostral I+II 1.4 - 1.7 mm. Longest hair on abdominal tergite IIl 105 - 135 ¢ . Both
antennal II and base of VI with 13 - 20 hairs. Rostral IV with 8 - 14 accessory hairs.

oot een et enean 11
Hind tarsal II 1.35 - 2.10 x rostral IV which is 1.10 - 1.65 x hind tarsal I and 1.6 - 2.4 x rostral
V. Antennal Il 44 - 12 x its longest hair. Hind tibia 15 - 30 x its longest hair. Stylet track

of rostral II+III 0.9 - 1.4 mm. Longest hair on abdominal tergite IIl 50 - 120 1 . Antennal
II bearing 5 - 19 hairs, base of VI with 7 - 17 hairs. Rostral IV with 4 - 9 accessory hairs.

12
Processus terminalis with 5 or 6 short subapical setae. From Pinus. ... C. orientalis
Processus terminalis with only 4 short subapical setae. From Picea. ... C. pruinosa ezoana

Longer haired: antennal Il 3.0 - 50 x its longest hair, hind tibia 13 - 22 x its longest hair.
Longest hair on abdominal tergite IIl 120 - 180 x . Antennal II bearing 13 - 19 hairs, base
of VI with 9 - 17 hairs. From Abies, Picea or Pinus.

Shorter haired: antennal [I 5.3 - 12 x its longest hair, hind tibia 16 - 30 x its longest hair.

Longest hair on abdominal tergite III 65 - 120 . Antennal II bearing 5 - 12 hairs, base of
VI with 5 - 16 hairs. From Larix or Pinus. e 16

Hind tarsal II 24 - 2.7 x I. Hind tibia 13 - 16 x its longest hair. Rostral IV 16 - 20 x V.
Base of antennal VI bearing 11 - 17 hairs. Abdominal tergite V bearing 25 - 45 hairs between
the siphuncular cones. Secondary rhinarium on antennal V 2 or more diameters away from
the primary rhinarium. From Picea or Pinus. 14
Hind tarsal I 27 - 35 x I. Hind tibia 16 - 22 x its longest hair. Rostral IV 19 - 25 x V.

Base of antennal VI bearing 9 - 11 hairs. Abdominal tergite V bearing more than 50 hairs between

the siphuncular cones. Secondary rhinarium on antennal V placed about one diameter away

from the primary rhinarium. From Abies. 15

Antennal V 1.2 - 14 x VL. Hind tarsal II 1.5 - 1.6 x rostral IV which is 1.6 - 1.8 x hind tarsal

L From Pinus. C. pinidensiflorae
Antennal V 1.5 - 1.8 x VI. Hind tarsal II 1.7 - 1.8 x rostral IV which i1s 1.2 - 1.5 x hind tarsal
L FLOM PUCOM. ovoooeevooeeeeeeeeeeeeeeeseeessss s eesseessssasnsssbssassessassasssasassesesessesssassesssasaossoserssssenasssensesmssecoressseas C.sp. D

Hind tarsal IT 2.7 - 3.0 x I. Antennal Il 1.2 - 1.5 x diameter of siphuncular cone which is 10 -
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13 x processus terminalis. Antennal V (1.3 -) 15 - 1.7 x VI. Antennal II bearing 13 - 15
hairs. Body length 52 - 7.0 mm. C. longipennis

Hind tarsal IT 3.2 - 35 x . Antennal IIT 1.6 - 26 x diameter of the siphuncular cone which
is 6 - 8 x processus terminalis. Antennal V 1.3 - 1.5 x VI. Antennal II bearing 15 - 18 hairs.
Body length 3.7 - 59 mm. . C. hattorii

Secondary rhinarium on antennal V close to the primary rhinarium, only about one rhinarial
diameter apart. Antennal V1.7 - 27 x VI. Antennal [l 7 - 12 x its longest hair. Chitinized stylet
track of rostral II+III 1.0 - 1.15 mm. Antennal II bearing 5 - 9 hairs, base of VI with 4 - 7
hairs. From Larix. ... 17

Secondary rhinarium of antennal V placed 2 or more rhinarial diameters from the primary
rhinarium. Antennal V 140 - 1.75 x VL. Antennal IIl 53 - 7.2 x its longest hair. Chitinized
stylet track of rostral II+1III usually longer (1.25 - 1.40 mm) or shorter (0.9 - 1.0 mm). Antennal
Il bearing 7 - 12 hairs, base of VI with 7 - 16 hairs. From Pinus. 18

Siphuncular cone with a multiple inner ring of 35 - 40 setae similar to the 8 - 10 of the peripheral
ring. Dorsal abdominal hairs on anterior tergites 50 - 80 1 long, without or with only very

small pigmented scleroites at their base. C. chibi

Siphuncular cone with a single inner ring of 7 - 11 setae that are finer than the 4 - 8 of the peripheral
ring. Dorsal abdominal hairs on anterior tergites 70 - 110 i long and arising from evident

dark scleroites many times the diameter of the hair bases. C. laricis

Antennal V 150 - 1.75 x VI and 1.1 - 1.3 x hind tarsal II which is 1.35 - 1.50 x rostral IV
which is 20 - 24 x rostral V and 1.35 - 1.65 x hind tarsal 1. Larger, body mostly 3.8 - 4.3
mm, with more numerous but shorter hairs. Longest hair on abdominal tergite III 65 - 100
1. Antennal IIl 6.0 - 7.2 x its longest hair. Antennal II bearing 9 - 12 hairs, base of VI with
12 - 16 hairs. Rostral IV bearing 7 - 9 accessory hairs. Genital plate bearing 34 - 41 or more
hairs. Abdominal tergite V bearing 44 or more hairs between the siphuncular cones, tergite
VII with 29 - 42 hairs. From Pinus pumila. C. cembrae
Antennal V 14 - 1.5 x VI and 0.8 - 1.1 x hind tarsal II which is 1.5 - 2.1 x rostral IV which
is 1.7 - 21 x rostral V and 1.1 - 14 x hind tarsal I. Smaller aphids, body 2.9 - 3.5 mm, with
fewer but longer hairs. Longest dorsal hair on abdominal tergite IIl 110 - 120 1 . Antennal
Il 5 - 6 x its longest hair. Antennal II bearing 7 - 9 hairs, base of VI with 7 - 10 hairs.

Rostral IV bearing 4 - 6, rarely 7 accessory hairs. Genital plate bearing 18 - 28 hairs. Abdominal
tergite V with 17 - 24 hairs between the siphuncular cones, tergite VIII with 20 - 25 hairs.

From Pinus and mostly P. parviflora. C. shinjii
Antennal IIT 4.2 - 5.1 x its longest hair. 20
Antennal III 2.0 - 4.2 x its longest hair. .. 22

Rostral IV 0.9 - 1.1 x hind tarsal I. Rarely with secondary rhinaria on either antennal IV or

V. Abdominal tergite VIII with a broad pigmented band unbroken mesially. From Pinus.
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C. piniformosana
Rostral IV 14 - 20 x hind tarsal I. Often with 1 - 3 secondary rhinaria on antennal IV and/or
V. Abdominal tergite VIII with pigmented band broken mesially. 21

Hind tarsal 1T 25 - 2.6 x hind tarsal I and 1.5 - 1.6 x rostral IV which bears 8 accessory hairs.

Hind tibia 13 - 14 x longest hair on it. From Pinus. C. pinidensifiorae
Hind tarsal II 3.1 - 3.5 x hind tarsal I and 1.6 - 1.9 x rostral IV which bears 4 - 6 accessory
hairs. Hind tibia 65 - 11 x longest hair on it. From Picea. ..o C. nopporoensts
Hind tibia 12 - 14 x its longest hair. 23
Hind tibia 4.5 - 11.5 x its longest hair. 24

Antennal V 0.75 - 1.15 x VL. Rostral IV 1.7 - 2.0 x hind tarsal I. Hind tarsal I 36 - 3.9 x
hind tarsal I and 1.8 - 2.2 x rostral IV which bears 5 - 6 accessory hairs. From Picea.

C. horii
Antennal V 160 - 1.85 x VL. Rostral IV 2.2 - 25 x hind tarsal I. Hind tarsal IT 2.3 - 2.7 x

hind tarsal I and 1.0 - 1.2 x rostral IV which bears 8 - 14 accessory hairs. From Pinus.

C. orientalis

Media of forewing only once branched. Forewing pigmented near apex and near apex of vein
Culb. Hind tarsal T 1.3 - 1.7 x rostral IV. Secondary rhinaria distributed on antennal Il 1 -
3, IV1-2and V0 -2 From Picea. C. costata
Media of forewing twice branched, wing membrane pale. Hind tarsal Il 1.6 - 2.2 x rostral V.
Secondary rhinaria distributed on antennal I 1 - 11, IV 0 - 4 and V 1 - 2. From Abies, Tsuga

and Cupressaceae. 25

Primary rhinaria on both antennal V and VI with chitinized rims. Processus terminalis with
4 subapical setae. Hind tarsal Il 3.3 - 3.7 x hind tarsal I From Tsuga. ... C. ozawai
Primary rhinarium of antennal V without a chitinized rim. Processus terminalis usually with

only 3 subapical setae. Hind tarsal II 26 - 3.5 x hind tarsal L . 26

Tibiae black, in marked contrast to the basal 3/4 of the femora which are pale or mottled, only
about the apical 20 % of the femora dark like the tibiae. Hind tibia rather short (1.3 - 1.7
mm), 45 - 59 x longest hairs (280 - 310 1) on them. Primary rhinarium on antennal VI

with a chitinized rim. From ABIS. ..ccirircrrerireamsiomssesssseeeneorsnssssssssssessssassmsesns C. matsumurana

Tibiae pale in the middle or completely black, in which case the femora are also dark over
most of their length, with only the basal 1/3 or less paler. Hind tibiae 5.7 - 8.6 x its longest

hair. Primary rhinarium on antennal VI without a chitinized rim. From Cupressaceae. .. 27

Tibiae pale to dusky, rarely dark brown, except for the distal apex which is dark brown. Processus
terminalis 10 - 30 u long, 8 - 16 % of the total length of the antennal VI. Antennal Il 300 -
450 1 long, 1.0 - 1.9 but rarely less than 1.3 x diameter of the siphuncular cone. Antennal
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V 160 - 200 1 long. Longest hair on abdominal tergite VIII 130 - 210 x long. Hind tarsal
II 240 - 330 u long, 0.7 - 14, usually 1.0 - 1.3 x diameter of siphuncular cone. From many

Cupressaceae but particularly Thuja orientalis. C. tujafilina

Tibiae black, or black at base and apex and dark brown in middle. Processus terminalis 35 -
80 1 long, 14 - 29 % of total length of antennal VI. Antennal III 350 - 600 x long, 0.8 -
1.6 but rarely more than 1.3 x diameter of the siphuncular cone. Antennal V 180 - 300 u ,
rarely less than 200 ¢ . Longest hair on abdominal tergite VIII 190 - 260 « . Hind tarsal II
280 - 400 u long, 0.6 - 1.2 (usually 0.7 - 1.0) x diameter of siphuncular cone. From Cupressus
and Juniperus. 28

28(27) Hind tarsal II 1.6 - 2.1 (usually 1.7 - 20) x rostral IV, which bears 5 - 8 accessory hairs.
Antennal II bearing 10 - 14 hairs. Antennal III 1.2 - 1.6 (rarely less than 1.3) x hind tarsal
II. Base of antennal VI 0.8 - 1.3 (usually 1.0 - 1.3) x rostral IV. Longest hair on abdominal
tergite VIII 0.9 - 1.2 x longest hair on antennal IIl. Radial sector of forewing often not reaching

wing apex. From Cupressus and Juniperus spp. C. fresa

Hind tarsal I 2.0 - 2.8 (usually 24 - 2.6) x rostral IV, which bears 4 accessory hairs. Antennal
I bearing 7 - 11 hairs. Antennal II 1.0 - 1.3 x Hind tarsal Il. Base of antennal VI 1.1 - 1.7
(usually 14 - 1.6) x rostral IV. Longest hair on abdominal tergite VIII 1.2 - 1.4 x longest hair
on antennal IIl. Radial sector reaching wing apex. From Juniperus communis and .J. rigida.

C. jumiperi
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1. Cinara cembrae (Kawayu, Hokkaido, 27. VIIL 1962, 2. C. cembrae, aptera (ditto)

ex Pinus pumila)

3. C. chibi (Kawakami, Okayama, 24. VIL. 1975, ex 4. C. chibi, aptera (ditto)
Larix leptolepis)

5. C. costata (Mt. Odaigahara, 23. VIII. 1971, ex Picea 6. C. costata (Bibai, Hokkaido, 10. VI. 1969, ex Picea

sp.) abies)
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7. C. etsuhoe (Ise, Mie, 14. V. 1978, ex Pinus 8. C. etsuhoe, aptera (ditto)

densiflora)

9. C. formosana (Hirao, Osaka, 29.1V. 1960, ex Pinus 10. C. formosana (Osaka, 23. XII. 1956, ex Pinus
thunbergii) sp.)

11. C. fresai (Sapporo, Hokkaido, 7. VIL. 1970, ex 12. C. fresai (Ise, Mie, 23. XI. 1980, ex Juniperus

Juniperus conferta) chinensis)
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13. C. hattorii (Mt. Kirishima, Kagoshima, 29. VII. 14. C. hattorii (Ebetsu, Hokkaido, 23. VI. 1966, ex
1971, ex Tsuga sieboldii) Abies sachalinensis)

15. C. kochi (Tomakomai, Hokkaido, 24. VII. 1962, 16. C. kochi (Koumi, Nagano, 6. VL. 1960, ex Larix

ex Larix leptolepis) leptolepis)

: g!" ‘; L
17. C. laricicola (Kiyosato, Yamanashi, 25. VIII. 1970, 18. C. laricicola (Kiso-fukushima, Nagano, 2 VI. 1985,
ex Larix leptolepis) ex Larix leptolepis)
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19. C. longipennis (Shimodate, Ibaraki, 25. IV. 1986, 20. C. longipennis (Kobe, Hyogo, 27. X. 1956, ex Abies

ex Chamaecyparis obtusa) sp.)

21 C. matsumurana (Mt. Kirishima, Kagoshima, 29. 22. C. matsumurana, aptera (ditto)
VII. 1971, ex Tsuga sp.)

23. C. nopporoensis (Bibai, Hokkaido, 16. VL. 1969, 24. C. nopporoensis, aptera (ditto)
ex Picea abies)
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25. C. orientalis (Lake Shikotsu, Hokkaido, 23. VL. 26. C. orientalis (Oizawa, Yamagata, 30. VIIL. 1964,

1964, ex Picea jezoensis) ex Pinus densiflora)

27. C. ozawai (Mt. Ishizuchi, Shikokuy, 10. VIIL. 1969, 28. C. ozawai, aptera (ditto)
ex Tsuga sp.)

29. C. piceae (Ebetsu, Hokkaido, 20. V1. 1936, ex Picea  30. C. piceae (Mt. Daisetsu, Hokkaido, 11. VIIL. 1970,

canadensis) ex Picea jezoensis)
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31. C. pinidensiflorae (Niigata, 13. XI. 1976, ex Pinus 32. C. pinidensifiorae (Kiso-otaki, Nagano, 7. VIIL.
sp.) 1976, ex Pinus densiflora)

33. C. piniformosana (Tanashi, Tokyo, 17. V. 1984, 34. C. piniformosana (Utsunomiya, Tochigi, 21. V.
ex Pinus densiflora) 1966)

35. C. pruinosa ezoana (Kuriyama, Hokkaido, 6. VI.  36. C. pruinosa ezoana (Ebetsu, Hokkaido, 1. VI
1964, ex Picea jezoensis) 1937, ex Picea glehnii)
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37. C. shinjii (Kobe, Hyogo, 23. X. 1960, ex Pinus 38. C. shinjii (Mt. Apoi, Hokkaido, 28. VI. 1967, ex

parvifiora) Pinus parviflora)

39. C. sorini (Osaka, 29. IX. 1963, ex Pinus sp.) 40. C. sorini (Taki, Mie, 13. VIII. 1961, ex Pinus

sp.)
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41. C. todocola (Bibai, Hokkaido, 27. VL 1969 ex Abies 42. C. todocola, aptera (ditto)

sachalinensis) -
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43. C. todocola (Ise, Mie, 24. VL. 1975, ex Abies sp.) 44. C. tujafilina (Tokyo, IX. 1982, ex Thuja

orientalis)

45. C. .watanabei (Esan, Hokkaido, 1. ix. 1967, ex 46. C. watanabei (ditto)

Pinus parviflora)





