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Species Composition of Immature Thrips (Tysanoptera: Thripidae) Detected by Import Plant Quarantine on Fresh Onions
(Allium cepa) from China. Shigehito Nakahara, Yosuke Haneda" and Kazushige Minoura” (Nagoya Plant Protection
Station, 2-3-12, Irifune, Nagoya, Aichi 455-0032, Japan, nakaharas@pps.maff.go.jp “Shimizu Substation, Nagoya Plant
Protection Station. ”Naha Plant Protection Station). Res. Bull. P Prot. Japan. 52:11-15 (2016).

Abstract: It is not easy to make precise identification of thrips, particularly in their immature stage, found on fresh onions
imported from China. Due to this difficulty, the treatments, which may not necessarily be needed, are often conducted on
products with thrips found to avoid complications. It will be useful to know in advance the general species composition
in order to consider how to minimize such "possibly unnecessary treatments". In this study, the species composition of
immature thrips, found on fresh onions (A//ium cepa) imported from China, was examined via artificial rearing and genetic
analysis of the internal transcribed spacer 2 (ITS2) of the nuclear gene. Genetic analysis was performed using PCR-RFLP
and multiplex PCR. Using these methods, four thrips species, Thrips tabaci, Frankliniella occidentalis, F. intonsa, and F.
tenuicornis, were detected on the fresh onions examined in this study. Of these species, . tabaci was most common, both in
their immature and adult forms. In contrast, F. fenuicornis, which was occasionally collected in its adult stage, was detected
only once in its immature form. All immature thrips analyzed in this study were species that are widely distributed in Japan.
Based on these results, we discussed the correlations between adult and larval detection frequency, and the future direction
of plant quarantine measures.

Key Words: thrips, onion, larvae, plant quarantine and PCR
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Table 1. Samples used in this study

F/o FEHIBICY A F OB TR SN 24 HROFE
HABRP T L7241 O ) b MR % BT & 72 20 BHOFF
44 B % AR TIRTIC £ A AR L 72 (Table 1).
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Collection

Collection date Collector Port of export Artificial rearing Genetlc'** Unanalyzable
( live dead )  Adult emergence Dead analysis samples
2010
15 Dec. Y. Miyanishi Qingdao 2 (2 0 ) 1 1 1
22 Dec. E.Natsume Qingdao 2 (2 0 ) 2 1 1
2011
12 Jan. Y. Okahara Qingdao 1 (1 0 ) 1
12 Jan. 1. Yamada Qingdao 1 (1 0 ) 1
10 Mar. I. Yamada Lianyungang 3 (3 0 ) 3 3
23 Mar. T. Yoshida Lianyungang 3 (1 2 ) 1 2 1
23 Mar. Y. Okahara Qingdao 1 (1 0 ) 1 1
6 Apr. Y. Okahara Qingdao 2 (2 0 ) 2 1 1
6 Apr. Y. Okahara Qingdao 1 (1 0 ) 1 1
13 Apr. 1. Yamada Qingdao 2 (2 0 ) 1 1 1
13 Apr. Y. Okahara Qingdao 6 ( 2 4 ) 2 5 1
20 Apr. Y. Okahara Qingdao 1 (1 0 ) 1
20 Apr. Y. Okahara Qingdao 2 (2 0 ) 2 2
20 Apr. M. Matsuda Qingdao 1 (0 1) 1
27 Apr. 1. Yamada Lianyungang 1 (1 0 ) 1
18 May. Y. Okahara Qingdao 1 (1 0 ) 1 1
1 Jun. S. Hashimoto Lianyungang 1 (1 0 ) 1 1
29 Jul.  S. Inokuchi Qingdao 1 (1 0 ) 1
4 Aug. 1. Yamada Qingdao 1 (1 0 ) 1 1
18 Aug. S. Inokuchi Qingdao 2 (1 1) 1 1 1
31 Aug. I. Yamada Qingdao 1 (1 0 ) 1 1
8 Dec. Y. Okahara Qingdao 1 (1 0 ) 1 1
2012
18 Jan. Y. Okahara Qingdao 3 ( 2 1) 2 2 1
28 Mar. E. Natsume Qingdao 2 (2 0 ) 2 2
6 Jun. S.Hashimoto  Qingdao 3 (3 0 ) 2 1 1
12 Jun. S. Hashimoto Qingdao 2 (1 1) 1 1 1
13 Jun. S. Hashimoto Qingdao 4 (3 1) 3 3 1
28 Jun. S. Hashimoto Yantai 5 ( 2 3 ) 1 1 3 1
13 Aug. E.Natsume Qingdao 1 (1 0 ) 1 1
26 Dec. S. Hashimoto Qingdao 1 (1 0 ) 1
2013
25 Jan. S. Hashimoto Qingdao 3 (0 3 ) 3
21 Mar. S. Hashimoto Qingdao 1 (1 0 ) 1
22 Mar. S. Hashimoto Lianyungang 2 (1 1) 1 1
22 Mar. S. Hashimoto Qingdao 2 (0 2 ) 2
22 Mar. S. Hashimoto Qingdao 3 ( 3 0 ) 2 1 1
27 Mar. S. Hashimoto Qingdao 4 (0 4 ) 4
27 Mar. S. Hashimoto  Qingdao 1 (1 0 ) 1 1
27 Mar. S. Hashimoto Qingdao 6 ( 6 0 ) 2 4 3 1
27 Mar. S. Hashimoto Qingdao 2 (2 0 ) 2
27 Mar. S. Hashimoto Qingdao 1 (1 0 ) 1 1
6 Jun. Y. Haneda Qingdao 1 (1 0 ) 1 1
21 Jun. Y. Haneda Qingdao 1 (1 0 ) 1
Total no. of individuals 85 61 24 20 41 44 21

*  Artificial rearing carried out on the living specimens only.

** Genetic analysis was carried out on dead insect collected at inspection site and on dead insect on the middle of artificial rearing.
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WD D5 VX 1T DA 5. Osakabe et al. (2008) @ J5 i
I2& D) DNA ZHli L7zo 30003 DNA 2 HliE 55 £ TOMH
99.5% L& J — VIZ ANIERE TR L7zo $llli L 72 DNA %
7 v 7L — b & LT Toda and Komasaki (2002) D5 % B# 12,
1% Az T- @ internal transcribed spacers subunit 2 (ITS2) @ — #8458
W2 x4 & L7z PCR-RFLP |2 & Y B2 HI5) L 720 PCR UG
HEx20ulsl, WnZTEWXTFy 7L —=1F50ul 10 X
PCR MM 2.0 u 1. dNTP #8AW 1.6 1 1 (2.5mM), MgCI2 2.0
ul, EX-Tag &Y * 5 — € (Takara Bio, Tokyo, Japan) 0.1 ul
BIXW®1#MO T 54 ~v— (TGTGAACTGCAGGACACATGA,
GGTAATCTCACCTGAACTGAGGTC ; Toda and Komasaki,
2002) 4 1.0 u1(10pmol/ ul) Z 2 72o PCR Ktz 71 7 5
LT v 7ay u— )by AT A PC-801 (Astec, Tokyo, Japan) %
Fv 95C 9 G OBER 21T o 7otk BVERK 94T 150, 7 =—
) ¥ 7 50C 30 B, MERIE 72C 1 DK AT v 7% 35 ik
DL, S5I272C 70 OMERIEEAT > 720 HIBREESE Rsa
I (Nippon Gene, Tokyo, Japan) 2 & 2 MLHEUI IS A &% 20 u
1& L. BSZEIZPCREY 7.0 -10.0 ul. 10 X PCR #EMH#K
1.0 pl. WIBREEFE 05 ul ZRA L T37C 3MWEM A v F 2 _—

b U720 MIBREERALELSE, GelRed™ (Biotium Inc., CA, U. S. A)
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FAI =1L B NVF 7L v X PCR (Nakahara and Minoura,
2015) bFEfi L 720 ¥ VF 7L v ZF APCRIZBIFA T T4 <% —,
PCR St 4ef4 1% Nakahara and Minoura (2013) (Zf€- 726

B, HEOHL, BT DNA IREED S TRV OB H
12X Y. Toda and Komasaki (2002) ® 77 4 ~— % i \»72 PCR
T DNA 25 T 2B S M s oo 72RO W Tld, 20 PCR
FEM 2 BRI R T 50 ~ 200 FEICAH ML 7=b DT 7L —
FELT, LBOMFRNT 74~ —I2XBPCRZENL,
i 2 ) L 7z
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BB WA OTEAE TR X BEDORESE. ¥ A FICH
LTWRBEAEDOTHF I v 64 HONRIZ, A FT7HI Y
IR DE 43 (F672%) THY, RWTIAyF A0
THEIYI5H (#234%). €I ANFTHFII5H (§
78%) ARV ANFTH I~ 1 (8 1.6%) TH -7z (Table
2)s

Table 2. The species composition of immature thrips detected by each approach

Artificial rearing

Genetic analysis (n)

No. (%)

() Individuals (PCR-RFLP, Multiplex)*
Thrips tabaci 13 30 22, 30) 43 (67.2)
Frankliniella occidentalis 4 11 (10, 11) 15 (23.4)
Frankliniella intonsa 2 3 (3 3 5 (7.8)
Frankliniella tenuicornis 1 0 1 (1.6)
Total no. of individuals 20 44 35, 44) 64 (100)

*The number includes specimens that were analyzed duplicated.
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FHERAETIE. WARERICEEZZZRETRER SN0
61HHDH By W FE THRE L-MMAIL 20 5 32.8% (AFX7H
IYUXIBH, IACVFEATTHIVTAE, LI ANFTH
IYR2WH AR ANFTHFITR1EH) T o7z (Table 2).
fERPCHLE Lz 41O D B, HUROHEEAD % v 20 TS
DWTEERL P L, BTN L U CRREARL L7z
B FNRUAD 21 FHIZOW T IC X 5 KD %I X
DT E T, T 2 2 LB TE L2 o7

flE A RP T L7z 20 B &L MARHZIER TR S N7
20 HDOEF IO WTHEETFMMEE_LI2L A, &T
DR CHZHEINT L2 L TE, TONFIAFTTHFIT <P
RBHE30FTHY KROTIH Y FA a7 H I 7 <H 11 5,
EIGANFTHFITINIETHo70 BB, ML 4
® 9 H 9 HHIZDWTIZ Toda and Komasaki (2002) D7 5 4 < —
AT I X% PCR T DNA HIESA T3 ThHhozled, < VvF 7
L'y 2 A PCR DA% ENiL7zo F 72 PCR-RFLP {28\ THA
DNV FXg =P E N HHFIR~<VF 7T L vy 7 X PCR
WBWCTHERYINTTHFIIEOHIERN T 54 <~ =%
LA CH B REMEE RSN Y BRI oD 2 5 5 720

2. BEBBICBIZT7YIVITRUESEEROREEE
2010 4E 1 A~ 2012412 A ¥ TO 3EMIC. ZiHEHE Tl
AR Z AT 7o pERE Y < 2 F (2,424 £, 62,7371) I2BWT
TH I ORBENIFER I N 2051 68 1T, FOWIRIZ
AFTHITY @141 603%) HIRkDEL. KWTH
RUYANFTHFITY (10 105, 14.7%). €I ANFTH
I~ OM9MH, 13.7%). AFszu7H I v~ (6146 H.
88%). IArFAuTH Iy~ (11, 1.5%). ¥ 7 b
THIvY AfF15H.15%) D 6FTH o7z (Table3)o F 72,
KIRENEDOF VT Y THRT VT LTH D ERE LA,
IS THI T OB & G O FERE R A T e 2 AN
B 5 N7z (Fisher O IEAEMEEME, p<0.01)o S HIZFMIMIC
ZEEBIC T VTSR TIMA SN F L - YoM EICE
WCHEARE R REDE AT R S 723l 101 2R L &
By THEIVRBRLL L B (743%). KTIFHA
NI ATE 13 (129%). F=F 71 (6.9%) % E&&FF101
BEChHh. 7THEI YRR SNIFH P EEAG S <
X, BERES — R — g JYE, PEEASEAF, xF T3
FEAESE S R T v DNHICZE > 72 (Table 4).

Table 3. No. of thrips detected on fresh onion in Nagoya port

Species 2010 2011 2012 Total no. (%)

Thrips tabaci 13 19 9 41 (60.3)

Frankliniella occidentalis 0 1 0 1 (1.5)

Frankliniella intonsa 2 3 4 9 (13.2)

Frankliniella tenuicornis 3 1 6 10 (14.7)

Thrips alliorum 3 3 0 (8.8)

Chirothrips manicatus 1 0 0 1 (1.5)
Table 4. List of immature pest detected at inspection site (Jan. 2011 - Dec. 2012)
Item Origin Pest No. (%)
Onion (Allium cepae) China Thripidae 46 (45.5)
Welsh onion (A/lium fistulosum) China Thripidae 9 (8.9)
Carnation (Dianthus caryophyllus) China Thripidae 8 (7.9
Grapefruit (Citrus x paradisi’) U.S.A. Pseudococcidae 6 (5.9
Banana (Musa spp.) Taiwan Pseudococcidae 4 (4.0)
Chrysanthemum (Chrysanthemum x morifolium) China Tetranychus sp. 3 3.0)
Onion (Allium cepae) U.S.A. Thripidae 3 (3.0
Pumpkin (Cucurbita maxima) Mexico Thripidae 3 (3.0
Others 19 (18.8)
Total no. of individuals 101 (100)
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