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Studies on the Insect Damage upon the Pine-species imported in Japan

(No.B) On Japanese Pine Needle gall midge,
Thecodiplosis japonensis Uchida et Inouye

Tooshu FURUNO and Koichi SONE
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Table 1. Damage of needles by Thecodiplosis japonensis to pine species.
. . Nursery Field | nced(lz‘::ail".}zlfi%rnmiidtrap
Pine species T - ‘
1976 1977 ‘ 1977 '75.9~"76.8’76.9~77.8

P. coulteri J — —_ 3~ 5 O O
P, densiflora 1~30 1~30 1~ 5 @) @)
P. khasya - - 0~ 5 — l —
P. laricio 1~ 5 0~ 1 — —_— -

” v. calabrica 1~ 5 0~ 1 0 O O

” V. corsicana 0~ 1 0~ 1 0~ 1 X X

” v. pallasiana — — 0~ 1 @) X
P. luchuensis — —_ 1~20 — —
P. massoniana 30~85 30~70 1~ 5 O @)
P. mugo 0~ 3 0 0 X X
P. nigra 1~20 0~ 1 0~ 5 O O

” V. austriaca 5~10 1~25- 0~ 5 X X

” v. banatica 10~40 1~ 5 0~ 1 - -

” V. caramarica 10~50 1~20 - — -
P. radiata 5~15 1~ 5 0 X X
P. resinosa 1~ 5 1~ 5 - — | -
P. sylvestris 3~ 5 0~ 5 0~ 1 O o

” V. rigensis —_ — 0~ 1 X : X
P. tabulacformis 15~20 1~ 5 0~ 1 x |0
P. taiwanensis 5~15 1~ 5 1~ 5 — -
P. thunbergii | 5~40 5~50 1~ 5 O O
P. thunbergii X P. mas. (Fy) ’ 10~90 10~85 10~40 O O
Percentage of infested needles to the total needles.

Table 2. Pine species not formed gall of

TVEILEPICL ST, U/ 2=
NI DOINEOHFEAHE UL,
HREELE—1 BIVE 2R

E%I

ER

YN ) BN S g EE
i, REL 59 TIC8 AiCiTEEERR
CHRENEHR SN, HEORI DIER
EHDICHRTEL, ZORNHDT
HIEED60-75% T, BERICHBELH
BEBD OLNT 5,

Z—10&HiC, BHHDSDLERA
MoboLT], HETOHEESEL
KBobhTd, ZhoOWERD
5%, FEWICHY - TEELIEbNS
D3, WD P. massoniana (& 4
JvT7H=<Y) & P. thunbergii X P.
massoniana O F1 M D 5 b BB

Thecodiplosis japonensis in needle.

Needles in fasicles of 2:

P. banksiana, P. clausa, P. contorta,

P. contorta v. latifolia, P. echinata, P. halepensis,
P. laricio v. taurica, P. muricata, P. pinaster,

P. pinea, P. pungens, P. virginiana

Needles in fasicles of 3:

P. bungeana, P. elliottii, P. engelmannii,

P. greggii, P. jeffreyi, P. palustris, P. patula,

P. ponderosa, P. ponderosa v. scopulorum, P. rigida,
P. taeda

Needles in fasicles of 5:

P. armandi, P. ayacahuite, P. a
P. durangensis, P. excelsa, P. flexilis, P. hartwegii,

huite v. brachyptera,

P. koraiensis, P. leiophylla, P. michoacana,

P. montezumae, P. monticola, P. morrisonicola,

P. oocarpa, P. pentaphylla, P. peuce, P. pseudostrobus,
P. rudis, P. strobiformis, P. strobus
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Table 3. The classification of genus pinus and the infestation with Thecodiplosis japonensis

Subgenus, Section, Subsection, species
Ducampopinus
——Ducampopinus —— Krempfiani -P. krempfii
—Cembrae ___‘—-P. koraiensis* P. pumila P. sibirica
—P. cembra P. albicaulis
—P. strobus* P. monticola* P. lambertiana
—— Strobus } P, flexilis* P. strobiformis® P, ayacahuite*
—Strobi —— P, peuce* P. armandii* P. griffithii*
Strobus ‘ P. dalatensis P. parvifiora*  P. morrisonicola*
—P, fenzeliana P. wangii
—P. cembroides P. edulis P. quadrifolia
—Cembroides —| P. phylla  P.culminicola  P. maximartinezii
—— Parrya —P. piceana P. neisonii
Gerardianae ——P, gerardiana P, bungeana*
—Balfourianae ——P., balfouriana ~ P. aristata
—Leiophyllae ——P, leiophylla*  P. lumholtzii
——Ternatae——| Canarienses ——DP. canariensis P roxburghii
—Pineae ——P. pinea*
—P. resinosa P. iropicalis P.nigra(P.laricio)
P, heldreichii P.mugo P. pinaster*
P. halepensis*  P. brutia P. sylvestris
i—Sylvestres —— P.densiflora P.thunbergiana(P.thunbergii)
Pmassoniana P.taiwanensis P.luchuensis
P.hwangshanensis P.tabulaeformis P.yunnanensis
—P. insularis(P.khasya) P. merkusii
—P. palustris* P. taeda* P. echinata*
P, glabra P. rigida* P. serotina
Pinus — Australes — P. pungens* P. elliottii* P. caribaea
—— Pinus — —P, occidentalis  P. cubensis
—P. ponderosa*  P.washoensis  P. jeffreyi*
P, engelmannii* P. durangensis® P. cooperi
Ponderosae P. montezumae* P. hartwegii*  P. michoacana*®
P, pseudostrobus*P. douglasiana  P. teocote
—P. lawsonii
Sabinianae ——P. sabiniana P.coulteri P.torreyana
—P. banksiana*  P. contorta* P. virginiana*
Contortae
—P. clausa*
—P. radiata P. attenuata P. muricata*
—Qocarpae ——{ P. patula*® P. greggii* P. oocarpa*
—P, pringle

(CRITCHFIELD & LITTLE)

~—P, reginosa

P. tropicalis

P.massoniana P.densgiflora
P.sylvestris P.montana(P.mugo)
Lariciones. P.luchuensis P.thunbegii
P.nigra(p.laricio) P.merkusii
P.ginensgis(P.tabulaeformis)
—P. insularis(P.khasya)
G. R. SHAW)
—P. thunbergii P.resinosa P. tropicalis
P.luchuensis  P.laricio(P.nigra) PP. leucodermis
. P. taiwanensis P.tabulaeformis .massoniana
Lariciones P.densiflora P.montana(P.mugo)
P. sylvestris P. yunnanensis P. merkusii
—P. insularis(P.khasya)

(S. ISHII)

Gothic: gall formed speies, * : no gall formed species.
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Infestation of needles in Jateral shoot

7212 Lariciones HHEiICSF N
e : Infestation of needles in leading stoot
AET, vV 4=z £
B ’ . . Fig. 1. Infested needles in leading shoot and lateral
MEINZTREE NS 2 LEL shoots on terminals of stem of P. massoniana (—O—),
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bottom  {she

T -
50 (%) 50

Infestation of needles

Fig. 2. Distribution of infested needles in leading shoot on terminals of P. thunbergii and F,
hybrid of P. thunb. X P. masso.
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Fig. 3. Frequency distribution in percentage of infested
needles to the total needles in leading shoot on

T oh T3, chsol

ERIT, =V gD terminals of three pines, P. thunbergii (left),
ERZD LN, DO F 12875, P. massoniana (middle) and F; hybrid of P. thunb,

B L THEA DR T3 7 X P.masso.(right), from 1975 to 1977 at Tokuyama.
o<

IRIADYTARVED, WEBEIDEITH-7120T, ZBAWELXETHELL,
HLASC B 2 BEERRI K—3 DL 51K 3, KB, BEAOMEL, 1975F12H1C
i3, Fi1#Eid1.5-2.5mic, 7u<V31.0~2.5mi, ¥4 7752 Y32.0-4.0nT5h -
7o

T TOWELRRERD, FEFMOBERLBEEORRKMEE Liclew, fiRo LS, HFEE
HOWEED, MOFHOBELRLOREOEANS 5720, BEEOBEERLLTRIBARTH
b, ABEINIZ7u<Y 1208, #2477 h<v63k, Fi1MESSEDS5H, 31HFE0HE
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i3, WEORADEK, BEEDB% T, HEFRIO% T TOMEEDI8-0%%RD, 2477
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Table 4. Larvae of Thecodiplosis japonensis and gall formed needles caught in the
litter—trap on three pine stands in the Kamigamo experimental station.

1976. 10 1977. 12 '1976. 5~1977. 4 1977. 5~1987. 4

Stands Tree No. | ha DBH H DBH H {‘b of Ne. é)lf INQ of Nudi:vf
(cm) (m) | (cm) (m) arvae needles arvae needles

per n' |per nof | per o’ | per ot

P. thunbegii 5388 6.0 5.4 6.7 6.0 113 72 121 35
ngféikg) 5490 5.8 5.0 | 6.7 5.8 2278 2249 1337 923
P. massoniana 4744 6.9 5.6 8.1 6.3 1275 486 693 403




20

Monthly tumber of larvae of gall midge per m®

monthly number of gall formed needles per m*
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Fig. 4. Monthly fluctuation of fallen larvae of
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Thecodiplosis japonensis caught in trap in
three pine stands at Kamigamo.

W : P. thunbergii, [ : Fy hybrid of P.
thunb. X P. masso., G : P. massoniana

A 3 A
MI2TJTATsSTOTNTD| I FEIMT AN
1976 1977

pine stands at Kamigamo.
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Table 5. Comparison with P. thunbergii and Fihybrid of P. thunb.(Q ) X P. masso.($) on infestation
of Japanese pine needle Midge—percentage of infested needles to total needles.

P. thunbergii F, hybrid
No. ; Average 2 Range No. Average Range
| :
1975 4 25.5 | 2.6~60.8 14 48.4 23.9~69.0
1976 46 25.9 ' 2,0~79.7 16 49.8 14.2~88.2
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Résumé

It is well-known that the needles of Japanese red pine (P. densiflora) and black pine
(P. thunbergii) are infested with the larvae of Japanese pine needle gall midge ( Thecodiplosis
Jjaponensis). The attacks of Japanese pine needle gall midge upon foreign pine species had
been observed for three years, from 1975 to 1977 at the three Experimental Stations of
Kyoto University Forest Kamigamo (Kyoto prefecture), Shirahama (Wakayama
prefecture) and Tokuyama (Yamaguchi prefecture).

The results obtained from the investigations were as follows:

1. Twenty-two pine species (including varieties and F; hybrid) were infested with
the larvae of Japanese pine needle gall midge and the development of galls were observed
in the needles of these pine species (Table 1). And the other pine species, forty-three
pines (including varieties), were not infested (Table 2).

2. P. massoniana and Fy hybrid of P. thunbergii (2 ) X P. massoniana(5) were severely in-
fested with this gall midge but the other pine species were slightly infested. In the case
of severe damaged trees of P. massoniana and F1 hybrid, 70~909%, of needles were infested,
in P. nigra, P. tabulaeformis, P. thunbergii and P. densiflora gall-formed needles were between
5%, and 509, of the total needles. And only 0~59, of needles were infested in the
other damaged species.

3. All gall was formed in the binate needles in a fasicle except the ternate needls in
a fasicle of P. khasya.

4. Any gall was not observed in pine species of five needles in a fasicle in these

investigations.
5. Pine species infested with this midge have been classified into Subsection “Sylvestres”
by Critchfield & Little and into Subsection “Lariciones” by Shaw and Ishii except P. coulteri
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and P. radiata (Table 3). Therefore, it seems that the pines classified into these Subsec-
tion, “Sylvestres” or “Lariciones”, are infested with Japanese pine needle gall midge.

6. Generally, the infestation with this gall midge upon the top of the crown is severe
than the bottom of the crown. Percentage of infested needles to the total in the leading
shoot on terminals of stem was higher than that of lateral shoots of P. thunbergii, P. masso-
niana, F1 hybrid of P. thunb. (2)XP. masso. (&) and P. densiflora (Fig. 1).

7. F; hybrid obtained from crossing of P. thunb.(R) X P. masso.(8) were infested with
this gall midge in the progny test stand at Kamigamo and Tokuyama. At Tokuyama,
average of damage percentage of needle in the leading shoot of F, hybrid was 36.0%,
in 1975, 36.8%, in 1976 and 41.6%, in 1977. The other hand, these values were respec-
tively 4.79%,, 5.4%, and 6.09, in P. thunbergii and 7.19%,, 8.5%, and 18.3%, in P. massoniana
in each year.

8. Numbers of fallen larvae of Thecodiplosis japonensis caught in trap in a season from
November of 1976 to April of 1977 were 113 individuals per n? in P. thunbergii stand,
1275 in P. massoniana stand and 2278 in F; hybrid stand, and were respectively 121, 693
and 1337 from November, 1977 to April, 1978 at Kamigamo(Table 4 and Fig. 4).

9. The gall formed needles caught in litter-trap were measured through the year
in three pine stands, P. thunbergii, P. massoniana and these Fy hybrid. Through the two
years, F1 hybrid stand had the largest number of damaged needles in comparison with
the three stands(Table 4 and Fig. 5).

10. It seems that F, hybrid of P. thunb.(R) P. masso.(85) may be infested severely with
Japanese pine needle gall midge as compared with the parents.



