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Reports on the discovery and preliminary studies of the invasive
species Thecodiplosis japonensis (Uchida & Inouye)
in Huangdao area of Shandong province

. %% . .2 JRN | .3 L EEE
JIAO Ji-Peng WU Hai-Wei© REN Li-Li- CHEN Ru-Min® LUO You-Qing
(1. Beijing Key Laboratory for Forest Pest Control, Beijing Forestry University, Beijing 100083, China; 2. Shandong Academy of
Forestry, Jinan 250014, China; 3. Huangdao District Forestry Bureau, Qingdao 266400, China)

Abstract [Objectives] This study was to identify the pest attacking three pine species in Qingdao being Thecodiplosis
Jjaponensis and to study its morphological characteristics distribution and damage characteristics to provide references for its
monitor, control and prevention. [Methods] The eggs, larvae, pupae and adults of 7. japonensis on Pinus thunbergii and P.
densiflora in Shandong province were observed, photographed and compared. The morphological characteristics of sternal “Y”
shaped spatula of the mature larvae were observed. The head ultrastructure of the mature larvae was observed by scanning
electron microscopy. The genomic DNA was extracted and amplified by the universal primers. The sequence of the
mitochondrial cytochrome oxidase subunit I (CO I ) was sequenced and compared with the sequence in the NCBI database.

The number of attacked needles and larvae per gall of each collected branches were counted, the correlation between the
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damage rate of the needles and the number of larvae per gall was calculated. Observe mating and oviposition behavior, and
record its life history continuously. [Results] The morphological characteristics of sternal “Y” shaped spatula of the mature
larvae and wing veins of adults were consistent with the description of 7. japonensis. Neighbor-Joining phylogenetic tree was
built based on the CO I gene sequences, and the result indicated that specimen from Qingdao were gathered in the same
branch with T. japonensis from Japan, with the bootstrap value of 100%. It is clear that the alien invasive species 7. japonensis
has been colonized in Huangdao area of Shandong province. 7. japonensis attack P. thunbergii, P. densiflora and P.
tabulaeformis mainly. Galls were formed by larvae feeding at the base of the needle in the current-year shoots. Infested
needles stopped growing and becoming shorter than normal, and then withered and died gradually. [Conclusion] We proved
that the pest damaging three pines in Huangdao district was 7. japonensis, and described its biological characteristics in details.
These results could provide references for the rapid identification of 7. japonensis, and would provide the theoretical basis and

reference for early monitoring.
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Thecodiplosis japonensis Uchida P virginiana T pinirigidae
& Inouye 1955 T pinicola  Skuhrava Packard 1878 P rigida
Diptera Gagné 1989 T. piniradiatae ~ Snow and
Cecidomyiidae Thecodiplosis Mills 1900 P radiate T
Pine needle gall midge piniresinosae  Kearby and Benjamin 1963
10 783 P. resinosa 1
6 000 2 ~3 mm T. japonensis P, densiflora
5 P. thunbergii Uchida and Inouye 1955
1901
Sasaki
Obolodiplosis robiniae 1901 1955 Uchida and
Mayetiola Inouye 1955 1924—1925
destructor Sitodiplosis mosellana 1929
Orseolia oryzae 1930
Orseolia oryzivora Kim 1955 1936—1946
2008 1964 Park et al.
Thecodiplosis  Kieffer 1985
6 Lee 1981
Pinus  Pinaceae  Linn. 1990
Lee 1994
1 T. brachyntera  Schwig 2~3
P. sylvestris 50%
P, nigra P. contorta
P.mugo Barnes 1951 Skuhravy 1994 Glynn 5~7
and Lindelow 2002 Skuhravéaetal. 2008 30%
4

T. brachynteroides Osten-Sacken 1862
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AxyPrep Multisource Genomic DNA Miniprep Kit
Axygen® USA DNA

NanoDrop-8000 Thermo Fisher
Scientific Inc. DNA
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Uechi et al 2003 5'-GGATCACCTG-
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GTAAAATTAAAA-TATAAACTTC-3' COTA

PCR Prime Star Mix Tsing Ke
cat#R045 25 uL 2 uL 2 uL
DNA 2 uL 19 uL. 50 u. PCR
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Fig. 1 Egg of Thecodiplosis japonensis
A B.
A. Egg inside oviducts; B. Eggs between pine needles.
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Fig. 2 Morphological characteristics of
different instar larvae
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Fig. 3 Sternal “Y” shaped spatula of
Thecodiplosis japonensis

Left: Ventral view; Right: Back view.
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Table 1 Main differences between Thecodiplosi japonensis and related species

Features T’ japonensis T. brachyntera T. piniradiatae T. piniresinosae
wy wy
Sternal patula of larva v
Cu Cu
Wing veins of adult ~ CuAl  CuA2 CuAl CuA2 Cu Cu
Damage features -
66 Thecodiplosis japonensis isolate SD-YS-1
Thecodiplosis japonensis isolate SD-HS-3
100 Thecodiplosis japonensis isolate SD-YS-2
7 Thecodiplosis japonensis isolate SD-HS-4
100 Thecodiplosis japonensis isolate SD-HS-1
%6 65! Thecodiplosis japonensis isolate SD-HS-2
—— Thecodiplosis japonensis [AB105484.1]
51 Contarinia maculipennis [AB280784.1]
57—| Pseudasphondylia matatabi [AB085873.1]
Pseudasphondylia neolitseae [AB334237.1]
58 Asphondylia capsicicola [LC167140.1]
50 Asphondylia pilosa [LC164735.1]
58 Asphondylia gennadii [AB085930.1]
ﬂhondyh‘a yushimai [AB085773.1]
Rhopalomyia shinjii [AB289627.1]
99 Rhopalomyia struma [AB162416.1]
82 ERhopalomyia foliorum [AB299106.1]
91 Rhopalomyia yomogicola [AB299133.1]
Atylotus miser [KT225291.1]
050 100 | Cydistomyia duplonotata [DQ866052.1]

E8 SPIEEMEZMMEHEL COI FIRFLER
Fig. 8 Phylogenetic tree reconstructed using NJ based on CO I sequence of Thecodiplosis japonensis
Thecodiplosis japonensis isolate: SD-HS Thecodiplosis japonensis isolate: SD-Y'S
Thecodiplosis japonensis isolate: SD-HS: T japonensis specimen from P. thunbergii in Shandong

province Thecodiplosis japonensis isolate: SD-YS: T japonensis specimen from P. tabulaeformis in Shandong province.
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Fig. 9 The damage features of Thecodiplosis japonensis

A. B. C,D.
E. F.

A. Several larvae gathered in one gall; B. Two needles fused and swollen baselly; C, D. Infested needles wither and die in
winter; E. Infested needles distinctly shorter than normal ones; F. Infested trees become weak.
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Fig. 10 The frequency distribution of the number of “Y”
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Fig. 11 The relationship between the damage rate of single pine needles and the number
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Table 2 The life history of Thecodiplosis japonensis

of larvae per gall

5 May 6 June 7 July 8 Aug. 9 Sep. 10

11
Nov. Next year

Oct.

Stage
F ML F MUL F ML FML F MUL F ML F M L
Adult + + +
Egg e ® ®©o ®

1 2
1** and 2™ instar larvae
3rd. + + % + £+ + + = + + =
3™ instar larve
+: Adult; e: Egg;, 12 1% and 2" instar larvae; *: 3 3" instar larve; F: The first ten days
of the month; M: The middle ten days of the month; L: The last ten days of the month.

1975
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Fig. 12 Thecodiplosis japonensis copulating and
depositing eggs

Left: Copulating; Right: Female depositing eggs.
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