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Advances in research on vector thrips species( Thysanoptera, Thripidae)
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Abstract Diseases transmitted by vector thrips have become a major threat to a broad range of agricultural and
horticultural crops. To date, 15 thrips species belonging to the family Thripidae and subfamily Thripinae, scarcely 0.2%
of recorded Thysanoptera species, are reported to transmit plant viruses. However, 10 of these known vectors occur in

China. In this paper, we summarize the species, host plants, distribution and other related information on vector thrips.

Patterns of transmission and virus species transmitted by different vector thrips are also introduced.

Key words vector thrips, plant virus, Thripidae, host plants
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2012 Xie et al. ,2012b,2013 ;Zhang et al. ,2012)
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X AAED A 7 R A R T B RS, 3 1™ Y
% 5% it 2% ( Goldbach and Peters, 1994 ; Roosjen
et al. 1998 ) , JU H I 6 T iy £ 4 A9 76 i JAE 25 i 2
(tomato spotted wilt virus, TSWV ) ¥& B ¥ 16 & &%
Ko a2 R AT, 1996—2006 4F 1 6] , 36
[ K TSWV i i i 9 8 PE i1k © & 14 {2 3%
JG(Riley et al. ,2011) , i e EREAFEF TSWV Fr ik
J I 28 B 5 Rk B B 4 8 T 10 42 26 JE ((Goldbach
and Peters, 1994 ) AR SCHE AR T 1% 7 6 D 1) Fh 2K |
P AT AR OCAR L, I XA [ 4% 7 & 5 A2k
JIT A 1 AE 0 93 B 10 R S8 FA% B 7 X SF AT TR

T4

LSBT 5 2 i £ 9B 0 7
LSS

FI Al C IR 5 BE A% 46 25 1Y 8] Sh 2 A0 1S Fib,
A 7 B0 S8 S BB 0. 2% |, Ho X B0 4% 2 Fh 25 i
1 Z 18] I A 35 %k (Mound ,2005) o JT A7 14 4 A8 ) 9
B D By SR JE T &) 5 Bl Thripidae | % & 3 7}
Thripinae , 73 15 75 #ij & J& Thrips Linnaeus | ££ i 5 J&
Frankliniella Karny | fifi %] &5 J& Scirtothrips Shull | /)

3 #] B J& Microcephalothrips Bagnall | ffi #ij & J&
Ceratothripoides Bagnall Fl1 W & I J& Dictyothrips
Uzel(F 1),

) T A% 1% (4 R W) B W KR N BE 25 0 B R
Tospovirus %5 7l A fa N BE95 35 )& Ilarvirus . &5 4O 47
BERE N B J& Carmovirus | B 75 3% &AL Mk 5 J&
Sobemovirus . T K 48 4 IF 85 9% 7 J& Machlomovirus
(F£2), @i HgE e SR R KME, Bartt 72
LAY 287 v, Hovh 4 Fho 0 2R 0 T Jm S Al
AT BN 1 8 R AR SR BB BB LR O R
AR5 75 J o B 00 A2 FE I A o AL 8 5 Jm R ) 5 B
8 KR, HAr i AR C 22 A 230 Fi, Hoh 7 Rl
o BEZE 0 1 R A A AT BB BE R L A AN B B
DERR 2 8 s B AL BRI A . AT O R il R A
102 Ff, Forp 1 M REAL 1 3 i 28 5 Jm i 7 o M
— TP R /N Sk 8 D T L R A% 9 S5 Tl A B B B
WRE . A JE Y S A B R R g B — A
B )& Retanathrips , A7 Y6Fh 28 XA A R Y 7 44, H
AifaE L )ENA 5 4 (Mound and Nickle,
2009) AX 1 Fh A% 5 7 i B 250 B R A 1 o OfE—Fh
F% o8 ] b i s B 1% 42 7 7 X 22 0 B TR T

®1 EEHIPFE

Table 1 The species of vector species in the Thysanoptera

& Tl a C i R AL 5 Fh 2K o T E O R M

Genus Recorded species Recorded vectors Recorded vectors in China
WA 5 JE Frankliniella 230 7 4
] 5 J& Thrips 287 4 3
filf #i] =5 J& Scirtothrips 102 1 1
%] 5 J& Ceratothripoides 5 1 1
/N3 %l B J& Microcephalothrips 1 1 1
™ %] T J& Dictyothrips 1 1 0

2 EIDfEERNE

B A 1 ~2 8 il L3k IR & e
W] LA A F R AR T 0 A R 7 R Y A
WRIT R BEFR 7 (de Assis er al. ,2004) , B3¢ 3=
B, AR OGS T AR R , 86 2 O S A e T A R IR
FVETH (Maris et al. ,2004) , 3% 5 500 5 0L 75

Ullman %5 (1992) F1 Wijkamp (1995) & £ iti8
] By RN i 2 EE (TSWV) Z A B B D) C &
TE 1 RN 2 1 e 30 (] B g B AV AR I, 4 15 B
L | P LR e Y R =2 ] B B I G T AR A
P i 22 95 75 ) 9 BF (Maris er al. ,2004) , 9K J5 4K
S H IR R (W Y 0 A B8 38 Lt R AT B
- (Palmer et al. ,1989) . 76 53K 5 J5 Al G 1% 5
ZHI A B AE B AR AT — A S v AR, R
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Table 2 The plant viruses transmitted by different thrips

# & Thrips

FH )% B Plant viruses

J& Genus

2 Species

Fh2 Species

t i 5 J& Frankliniella

VY AL & F. occidentalis

A H T F. intonsa

B AL #] T F. cephalica
B BRALH] 5 F. schulizei
XURIFE ] Ty F. bispinosa
WAEHE L F. fusca

R JRAL#] & F. zucching
FEAET S T. palmi

TS T. setosus

] & J& Thrips

W& D T. tabaci

/NEER] T T. parvispinus

%] & J& Scirtothrips LA T S. dorsalis
M )& Ceratothripoides FInfAE S C. claratris

NS B 5 J& Microcephalothrips B8 /N % 5 M. abdominalis

% ] T J& Dictyothrips T M & D. betae

TSWV; TCSV; INSV; CSNV; GRSV
TSWV; TCSV; GRSV; INSV

TSWV

TSWV; TCSV; CSNV; GRSV; TSV; GBNV
TSWV

TSWV; INSV; IYSV

ZLCV

TSWV; GBNV; MYSV; WSMoV; WBNV; CCSV
TSWV

TSWV; IYSV; TSV; TYFRV

TSV

PCFV; PYSV; GBNV

CaCV

TSV

PolRSV

1 . TSWV ,tomato spotted wilt virus , 75 Hii BE 2595 5 ; TCSV , tomato chlorotic spot virus , 75 jili 25 25 K% 7% ; INSV, impatiens necrotic
spot virus , A AE YR FE G % ; CSNV | chrysanthemum stem necrosis virus , 5 46 Z£ YN 595 73 ; GRSV , groundnut ringspot virus , {¢, 4 FF
W% B ; ZLCV, zucchini lethal chlorosis virus, 7 JI\ 8¢ 5€ 8 4% 5 5 ; MYSV, melon yellow spot virus, Hif JI ¥ 5t 5 2% ; WSMoV ,
watermelon silver mottle virus, 75 JI\ 48 {0 3 5% 95 B ; WBNV , watermelon bud necrosis virus, 74 JI\ 2 Y8 %€ %% 85 ; CCSV, calla lily
chlorotic spot virus , Db [ 3% 48 SR B9 B8 ; [YSV L iris yellow spot virus, 5 & {F 5 B /55 2% ; TSV, tobacco streak virus , M % 55 80K 25 5
PCFV ,peanut chlorotic fan-spot virus , £¢ 4= 8% 14 B IR 7% ; PYSV, peanut yellow spot virus , 164 75 9% 75 ; GBNV , groundnut bud
necrosis virus , 464 ZE YR IEHH B ; TYFRV , tomato yellow fruit ring virus, 35 5l 5 SR %8 25 9% % ; CaCV , capsicum chlorosis virus , Bl

HB 25955 B s PolRSV , polygonum ringspot virus , 3% 2 5 B 5% o

ST I B R P Ak Y B SRR AT G o i) D Y A%
B T DLOR 35 LR 5 2 — R, H 4 S8 i 1) 7T g

R T R 00 AR AT R A AR A 3 R AR P A2 4 A
o AW, B DR G R Gl R R A R
PRUeTE 2 )5 B0 (Medeiros et al. ,2004) . i i
Ly AL 7 25 Al AN A P B 2 T 9 R 9 AL B 2
ZINTE AN, B A W YT AL N — AR E 5
— AR AU B, O 3l i B 45 1 A% 1 ) A
AR R o R 2 AE % f 25 B AN 5525 55 22 I 19
B Eh A AR BT /N Sk 6 B R s . 5 A
ANTEFRBENN T S N 7 A 1L 4R LB — R B 5 g
i i G R AR Y MLAKIG 31 5K A% 1 7 40 4 B 30 55
JERRTE o T 75 S SR i BE T 0 7 IV RE i i gt

BEACKY B ML BT B, SR8 I i i) S IR B Y PR
A Y B PR A% 5 30 £t R AE AR I (Jones,2005) . H
BT, 86 5 A% B K 4l 2 B 580 1 J e 7 00 LB 1
L

3 EEEIOME

3.1 7T # GJ§ Frankliniella Karny,1910

AE 8] 5 &SR 8 T 4E W H Terebrantia & & £}
Thripidae . #ij 53V £} Thripinae , & 283 H 1% 3 ff 25
S E AN SR N A ISR Tl o TR
KiZWE ., ZEs 5% FuE iz, g rkEae,
RZFAHZ AN R EEEF R,
3.1.1 B 1 %] B Frankliniella occidentalis



6 101 I A 26 Al ) T R K S 0 R (A 8 T ) 1729
(Pergande) P4 {E % & % SCil H 44 O western  f& Rl INSV  (HAXS P4 46 80 £ il &, 1% 28 AR AT,

flower thrips, 3 I £ 7 & &, J5 7™ T 3¢ [ 74 pg
(Mound , 1996) ., Ffi45 Fel ZAE W) 9 52 5,20 fiE 42 80
AEATF IR R SN R T AR 8, =2 J5 3R RO
RIAUE-S U7 N E SR | RSN B B A
Ao Ao Bk VU B A g E A R R GE
AV 4 # D r f5 1Y B K ( Fauziah and Saharan,
1991 ; Hayase and Fukuda, 1991; Chung et al. ,
2001 ; Xie et al. ,2012a) ,

PO AL B v H A A%, W AR W 60
B, WOA Oy 2 e B A% 5 8 T (Goldbach and
Peters, 1994 ) . 1 75— HIkF] 24 h (385,
2 W B F fE {4 5 ( Wijkamp and Peters,1993) .
T o0 22 5 7 J s B L Bl AW B 5 LR DS A
] Ty D\ 5 [ 94 A% 4 4 S 2 i SR e i T

WF5¢ & SV AL 6] T REAL 76 5 Fhos 75 B 4L 22
W 9% B ( chrysanthemum stem necrosis wvirus,
CSNV) (Bezzara et al. ,1999 ; Nagata et al. ,2004) |
WA BTN 3 ( groundnut ringspot virus, GRSV)
(Wijkamp et al. ,1995; Nagata et al. ,2004) | XU l|
1 IR 3C J% B ( impatiens necrotic spot tospovirus,
INSV) ( Wijkamp and Peters, 1993 ; Sakurai et al. ,
2004) 7 i 25 W PR B (tomato chlorotic spot virus,
TCSV) (Wijkamp et al. ,1995 ; Nagata et al. ,2004)
M TSWV ( Wijkamp et al. , 1995; Nagata et al. ,
2004 ) ,
3.1.2 T # G Frankliniella intonsa ( Trybom )
A6 i) B85 3@ FH 44 4 European flower thrips , 5, 1Y
MR AL ST 5 | 5 T AR B, X g — Bk K R A
SEYH B DT AE 1 A B R T BE S B 4G ALY
R MR HA, HBAE R H AR 2 2 3F i
(Mound, 1996 ; Anon,2002) , Bi & i A {H A 4% #i
ER AR BT R R A N S K W TR R S
i

WA VL), R A R E
RHBL PU L Ad AL A P 55 RS AR AE L BKE VE T
LSRN AN N S R R o 1<k
MW, ERR AT NG F G k.
XFbE ALY AL 16 F WAR K R S BOH B, H
HANBEIE B I, RORREAR L B AN (o 2% Fh ]
L4 RE S P O AR, 5 BU O I EL A
25, EH R AR

Sakurai 55 (2004 ) 75 H AW} 58 & B, 46 4 5 G

LB VP P 22 ) ) A% 7 RR A A T 3 2 5 A,
Wijkamp 25 (1995 ) #F 5% & 3L, A€ &) &t fE A &A%
1% GRSV Il TSWV, {HAL 4% TCSV HREAK
3.1.3 B 1 % T Frankliniella cephalica
(Crawford) 15 48 &1 &2 5 T i g Lb i 3t X, B
CEEARAHS. SEWAH. FR/ILE. HA
( Masumoto and Okajima,2004 ) £ 77 & (i} 7k #5 55
2011a) A 53 Ao ZMTEIRE H T £ E =
[N

T AE Sty I AN S AR 2 A Y R AL, T i
AR/ NRAE, 15 2R 8 (Mangifera) F1 22 b1
J& (Ligustrum ) #5909 A6 N o BB 2R 800 1), %
Fofr i} T AN 23500 2 8 e, B RE AR B AL AR A
Toft R SR BRI, (i RE & AR I AE 45

8 H A%, Ohnishi 2% (2006 ) % 8L & fE 15 52 5 %
FAFTALRE TSWV, H ME#E P A8 T RCRAFTE B
FE2ES . BB M )7 b ok WA AR A DA%
05 B A0 RH G
3.1.4 % &t I &) ©  Frankliniella schultzei
(Trybom) ik £E & 5 11 1Y £ 2F & 5 cotton bud
thrips . 7& 7ih #i & tomato thrips 5§ & 3 8 1€ #] &
common blossom thrips, #2 & T F 35 M ( Mound,
1996) , B € 3 A7 A U1 2 L F 358 U 09 32 AT b
X, TERGFAR AW WL, 78R A0 6 72 i = N
BRI I, TR LE RN DA B) R K BRI
VUL far =2 L 2 A A IR 1) & (Anon, 1999
Nakahara,1997) i = B A B 7 ixFE &, £
[l R 0 ) & 9 1 3 U S T Il N 55
2011a) .

T EVE T IZ, R G E VY LA
VAT I NIFANCEE S I SR SN AR §
SLOARAE BB XA L DR 48 BHAE W) (Palmer
et al. ,1989) , HL IR & A 2= 4 A Al A 2% ( Anon,
2002) ,

ZRAFTE R BRI (A R R A AL, TR
B B3 AT AR e RO AT AR U0 AR S0, Tk B
T EMVEEFI A IR R A S 85 U o TR AR AR, WA
Py RIILAE (Anon,2002) PO FH AR ) B 14 RE AL 6 A
B (HE OB LV (O R4S 55 3 I 2R 0 £ H A%
TERCR i (Wijkamp et al. ,1995) , IR Ol 3% (7
IR AEAR 1% F. sulphurea( Mound ,1996) , [A it it 2=
B DA Ay 3 T o A B R R R R AN [ B
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Meena 5 (2005 ) 75 B[ B i 3 73 1 2B W) 27 T B
WF 5% & B AR BR AL 8 T 58 76 U1 &1 A% 46 46 2E 27 IR 58
Ji 7% ( groundnut bud necrosis wvirus, GBNV ),
Lakshmi 25 (1995 ) #F 5 s % S A ok 46 8 15 B 76 5
5% N AL B GBNV, fH £ 2 2 3 ) 1% ; Sakurai
(2004) 7 T4 E 0 5% e BT, % 40 28 At o 46 87 75 g
TEF A LB RCRAL % TSWV ; Klose 55 (1996 ) i i
WFIE T IR PR A6 ] B BE 1w 2005 1 418 4 2% 20
SR BE (tobacco streak virus, TSV ) M\ 5 6 78 75 #i] £ 45
AERE R E Y b A R £ RUAR B A8 6] 38
AE1Z & CSNV ( Bezzara et al. ,1999; Nagata et al. ,
2004 ) , ¥ 6 B K GE £ 5 GRSV ( Wijkamp et al. ,
1995 ) ; ) Fift (4% €2 B4 A7 e 46 1] 5 1 B A% 3 TSWV Al
TCSV {H ¥ & 84 1% 35 BOR B AR (Wijkamp et al.
1995 ; Nagata et al. ,2004)

3.1.5 X %) ¥ &1 G Frankliniella bispinosa
(Morgan) Xl £ i I 3 3C 38 i 4 4 Florida

flower thrips , 3 Y fff 27 B3k 78 6] 5, & I 7 56 [F R
R, B E 43 A e 55 [ By Bk 2 BL IR N By 1 5
M B I6 WM ( Diffie et al. ,2008) LI K ¥4 1L
By VA 5 KB A £ B & (Anon, 2002 ; Moritz
et al. ,2001) . R DWLiZ AP 76 N A i 3E

§ 235 i S A RPN s (1 R AN
BB VBB /A (Anon ,2002) , FESEE, A
22 HE FT R 5 A AR R AR L 2 AR i A 1
FEAR 2 BLIK N, A7 2 18 RO A6 61 5 A 3 65 AL R A
W% 11 40 S F4E (Moritz et al. ,2001) ,

Avila 55 (2006 ) #F 5 & B, Ui A4 & 1 7F 55 5
T ORAE T BEAE B AL Rk TSWV  {H AR X 75 46 8
M5 G FBRCRBAR
3.1.6 1BIE G Frankliniella fusca( Hinds) 13
AGH] Ey Y AR R AL B ) tobacco thrips A2 YR T 55 [
AR, LR, IR R SR e w2
B4 FIA7 2% (Mound ,2001) 7Y, % A ALAE H
A # 38 ( Nakao et al. ,2011)

M EWEEAE R T, M EEE
TEJLIEPNAR R I B e R 97 3, TR =2, fa
PRHE AL FNK AL 7Y 85 25 (Anon,2002) . BR T bk
B S N N 28 AT I ) NI 2 O £ Y A NI
iR AN S S S g A 5 R YN Y e B g )
PR R AE s H 2 A TR E PR AR R S AR
b RE A AR B 48 AL 4] & ( Vierbergen ,1992) .

AR A Z B A B A A6 i) By 5 2 ol 5 25 0 1Y A%

A%, HEiCA REIEEIE LR TSWV Al
INSV ( Sakimura, 1963 ; Naidu et al. , 2001 ; Groves
et al. ;2002 ;de Assis et al. ,2004) . 7EEEHEITiH
M, 4 AL By TSWV () 5 2L FE A, JF SR M
F AR A AR MR 1 10 B R 28 T 45 2% ( Barbour
and Brandenberg,1994) , Srinivasan % (2012) f T
T 2 [ A9 £ 36 S BIF 5 3% B, 489 6 6] 1) 34 BE 78 1T
AL R 5 R AL ¥ BN B (iris yellow spot virus,
IYSV) | EAH X M6 B 105, 4% 8 8808 8K
3.1.7 B JN % & G Frankliniella zucchini
Nakahara and Monteiro g JIN/E & 2 I T [ 7Y
MR RE M R AE R B R, E A ER
JNEE TINEAEY) i) i F #14¢ ( Nakahara and Monteiro,
1999) . T A %P 78 UL VG 35 4% 5 3 2 5 19 i 1
(Bezzara et al. ,1999) , F R i A& WL 3% Ff 75 . 9 41
i,

Nakahara and Monteiro ( 1999 ) #£ [ V4 #ff 5% &
B, e AL 8] 2 75 R I b AL B e TN EBORE B8 2 2
(zucchini lethal chlorosis virus, ZLCV)

3.2 # G Thrips Linnaeus,1758

Gl L JESE TR B L a] DR &) DR
et SUNSK NI Y oA S RN I TR A
FEM, B IR M E LN iy HEEF
B FEEFRD WAL YR %,
3.2.1 #1£4881S Thrips palmi Karny 3 0 JI i
L melon thrips | [ B & By BR8] #) o 1% b i) DR
PL Palm 1+ 24 19, H iz A 09 75 3 BEAE A7 A SR
A JF AL ) B AT AT O 2R, TR AR ] T 7 — 44
R JE NG L 1A U 2 B 1R AR TS BOR 4 BN Y
HiZ 48 AE C o 45 32 o A i ] BRI T AR
M (Mound 1996 ) , F 1925 4F 15 AL 125 Jik &5 11
BV RE JE VO /) TN 5 & 3, JUAE 5 SUAE 75 PR v
RN VS A AL A B, Y R R DL K A 4
ST RV 1 AR 22 Byl e e T L IX L S8
] i) 4 2 L 3K R0 R 56 U AR JL A8 34 A 4 18 ( Anon,
1997) , ZERKH , Anon (2004a ) 7 ) %] 2 74 4L 48 19
FEI i) A R T A i), AR AR 8 D [ SRR
Aok AHBEARES il ok R 50 LR A W) A AT T
W (Anon,1997) % HAE 3 K& 7 & 1 A 53
i o

A ] B £ M A H AT 2%, e L e W e R
FORHBHEDy, AR R BB PE I I R R
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MPGET = 5 F RS, R REfE FHARAE LT Wi
ST E R HOZE R BR Bk ((Anon,
1997) .

VFZ 5738 1 B0 B9 AIF 58 3 WD, A AR i) o B 7
W A& 3% GBNV (Reddy et al. ,1992; Lakshmi
et al. ;1995 ;Meena et al. ,2005) ; 7£ H AR B0 58 &
B, B IR BB AE I SURIT IR I 45 1 A 15 iR 2 B8
# (melon yellow spot virus, MYSV ) ( Kato et al. ,
2000) ;75 5 V5 FED B2, B 38 BETE PO R b AP 1%
VO ON R @ BE 55 95 3 (watermelon  silver mottle
virus, WSMoV ) ( Yeh et al. ,1992) FIFG JI\ 2 3R FE 45
# (watermelon bud necrosis virus, WBNV) ( Singh
and Krishnareddy,1995) ; Chen % (2005 ) 1£ & V5 #F
8k PR R ] 5 A, e A 1) B S I A% 0 T S A
PR % (calla lily chlorotic spot virus, CCSV) ; A
SH BRI I, B A ) B8 AL BE TSWV ( Fujisawa
et al. ,1988 ;Persley et al. ,2005)

3.2.2 E#] 5 Thrips setosus Moulton T #ij &
Je— R M R 8 A AR H ARAT 2 3¢ (Mound
1996) .

ZAN A EGE Tz, EEAA SR T
B AL AR B MR R P 2L A R AR e AR R
A AR RS I RS 2R A R
LSRG ¥ N 2D NN S P A L

Fujisawa %5 (1988 ) 1 Ohnishi %5 (2001 ) 7£ H
AT 1 2R W] B ) 5 RE AL TSWV
3.2.3 YHE S Thrips tabaci Lindeman /i &
XY Zi %] & onion thrips Ff %] & cotton thrips | i %
#ij &) grape thrips, 1] B8 42 I T b b 16 23 50 e 2P
RN LI Y — 26 5 5K, BUAE L 3l A T A T AR
2 000 mPA T B ¥ Z Rl 4l X ( Morse and Hoddle,
2006) , el 24 R Z80A A L%

A 0] 7 R D2 T b X R A
W™z, 235 150 A Fh, R il dr IO VE 4. -
BEEA EAEM AL BN R s RS H
W T RN PG LA R SR R AR B (Anon,
2002)

A 8] 1 1) B 4 A T8 s N T BT A4S 1 0 1 BT
G F o i SRR IE , S 6 RE AL 1 2 bR
Y% 7, W TSWV ( Pittman, 1927 ; Zawirska, 1980
Wijkamp et al. ,1995) .IYSV ( Gent et al. ,2004 ; Hsu
et al. ,2010) F1 TSV ( Sdoodee and Teakle, 1987
Klose et al. ,1996) ; Golnaraghi 5§ (2007 ) 7% f}+ ] 18

3T AW 2 T B 5 Ok B, A ) D A BE T A
AL 3R T hh B 58 % B (tomato yellow fruit ring
virus, TYFRV) ,,

X TR S B A% 49 0 B BT DLAR L2y 25, T

JER T HAL & TSWV By 4 80 d R (3 7Kk 8 45,
2011b) ., Wijkamp % (1995) A A fiy M 1 Al o 1k
(7 T P IO £ 5 A R ) 2L ol AR ] 5 o 1 RE AR A%
RAGHE TSWV, ALAT MEPE (= M 1 JICME A= 58 Ff 1)
M FPREANBEAL 38 TSWV, A WS R I, 06 T 4%
1k TSWV By 2 R 5 H R JE R 0A K. Zawirska
(1980)) i 1ok Xof 41 8 L5 75 FH 4] 4% #% TSWV [ 8F 5% 4k
T , AR 6] D A T I Ao - — > S R X - B A
e Sl NN T oG o 7 Wle SN - 0 A N R
TSWV 3 I — > 0l 52 A i 4 JBC £ AR I 22 9T A= B
P RS REAL BE TSWV,
3.2.4
B2 SR 5 T AR w0, B A I U 1 B R JE P I
LR VE FEA R R E L H AP E A
(Zhang et al. ,2011) o i85 A 638 KA | EL A
& LN AN I 22 T TR (Anon ,2002)

AP A B, m AR e, BRI EH M
Yy AE AT o PE IR AR TR e 329 Y
F FALY I ALAE 1 G FEAR B B o e A
JRANAE (Anon , 2002 ) o 75 3 [ i o W HAL 35 19 4
i,

Klose 45 (1996 ) i i #F 58 1 ¥k & /) B2 i T
RE AL L AL TSV TR Aili A€ H b A% 55 21 00 (0 22 1) 4 v
e X S R ] B R AL A ARGE
3.3 /N & G B Microcephalothrips Bagnall,
1926

AT RV IS =N A I REY AN TR 4
Fro @A, AR/ K 5D,

& /N 3k #] & Microcephalothrips abdominalis
(Crawford ) & /) 3k %] & J& 79 M — B ( Mound,
2012) , n] g 9T b SE W, B 7E © il A 56 U A
WA s RN BN JE VR HOAS
LG8 wEMEAE R WA T L
ELRTE BT T RE 5 R BRCUH A R ) A 8 R R R
A, PR XA 35 K DA ) Bl A g A
(Anon,2002)

/0N Sk i) o T A AW MR L PG 204 K
Fi 22 AE B Ta) H 2E F1ZE (Anon,2002) , if fEfE

INEE D Thrips parvispinus ( Karny) /)
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FVFZ AR S, WA AE 1 F5 4 RR HE R
g BRi A M H R

Greber 25 (1991 ) 7E A ) Wi 38 1o % P4 BF 72 3
WY B/ Sk 8 B REAE TSV M 55 76 7 7 i) I 4% 5 3]
VAN YN NG s

3.4 TEE S Scirtothrips Shull,1909

Ty & Jag SR T 6 R O H L & E B E
o ZJRAUCA 7% B ] D RE AL FR AR Y 7

ZX PN i) T Scirtothrips dorsalis Hood X MY 1
FE#] 5y strawberry thrips | 21 B HU#] & chilli thrips,
YR TR, B B A R AR I ORI
TEAE YA 12 5% (Anon ,2004b) .

PLRP R A M A 2R, B A BRI G A
A6 AEA: HHE VELLAG VA R VB T UL
R 5% (Venette and Davis,2004) .

AL RE R B TE 5 T8 2E W] RE R A AL 4R 4B
A b Y A8 A= B AL B SR B (peanut chlorotic fan-spot
virus, PCFV) ( Chen and Chiu, 1996; Chu et al. ,
2001 ) ;Reddy %5 (1991 ) 7E Ep FZXF 17 Fh2F FAHY)
WFFE MR B, 2 B AE 6 0 BB 7R 4B A= 55 11 Fd 4 1
& 3% 46 4 % B 9% 5 ( peanut yellow spot virus,
PYSV); German %¢ (1992) ¥ T Z Hii Amin %
(1981) Ay 2% o fifi ] 15 BT 454 () TSWV & T4 1%
YESE IR BE L PR J& GBNV ; Meena 45 (2005 ) 7£ B
JE 38 3ok 3 A2 o T B A O 2 B R A B A B
i FUBRB_E A% BE GBNV ;1 Palmer 55 (1990 ) X H:
el GBNV f9iC RIF MR TE
3.5 fE S8 Ceratothripoides Bagnall , 1918

st e SR THE R W A L & DR &)
Al . Mound Al Nickle (2009) ¥ X % J& # 17 1T &
I H A 5 At AR 3 A 55— Retanathrips
Mound & Nickle, H 3 4% (4G Lo fp 25 gk 9 A R 4
44 o LB AR T 6 5 RE AL SR AR 7

Fx on i #] I Ceratothripoides
(Schumsher) F Hif 73 4 76 E BE | %8 [5 A1 o [ ( Xie
et al. ,2012b) , Mound FI Kibby (1998 ) i T £}
L O RN B Sl DRl S LT (N 3
FEPIEEFMMEZEF R, RENIESEE
R AR RAE R T AR A I8 R K B HAL EGE , H
PR 5% 9% B ( capsicum chlorosis virus, CaCV) &
SAETRE PR A i DXCHE L R (BRI o A,
2006) , Pty , AH G AG BE AL i B i R A AR

claratris

Premachandra 2 (2005 ) 7& 4% [# it = (9 7 7t 2
Y EXF A ET S 5 CaCV Z R X R IFFR R,
T i F 0 T RE A UL HE CaCV, H R H i 15 B 330R
VAT 1 2 S (A R A R 2 R
N AL TR ROCR A 22 53, 1 WA AR T 1L 2
Bk 2 5 Y R B RCR
3.6 &S E Dictyothrips Uzel , 1895

o i b J SR Jm T HE R H ) 5 R ]
Blo Zm & SRk, A TS RS D

B2 W %] & Dictyothrips betae Uzel 2 ¥ i &
J& (M —Fh (Mound ,2012) , 2 I8 T Ml , H A4 73
i e RS 5 ) o AN = B AN T T B2
A B A 2= A OROH) 45 3 (Bhatti, 1978 ; Raehle,
1974 ;Strassen Zur,2007 ) , 3= BB 28 & 1) — b 2%
F,

Ciuffo 45 (2010 ) 75 2 KA 38 1 52 5 % N #F 58
FWY WIS 00 8 1 BE A5 2 Jm A ) b AL R 3R A R B
I 7% (polygonum ringspot virus, PolRSV) ,

4 RE

v B 2 FAH Y MY B8 = & 1 KR
w2 A BT 6 5 BT 45 55 18 ) s 7
AL, 0020 [ B 3 = AT R G 58 . B X
AN [F A ) 95 B 09 A% BE LB 2 A7 22 5, A [e) i 5 Fp
SN R — 8 W 7 B A% 2 AL B O R A ], OF H
A7 S8 7 AH W AF A S G A Y B R0 T ol 288 Uk
G, JU HJ2 A% 3 S T 1Y 2 575K I Al 23 52
FELYIIE BE AL BEHLBE 6 15 55 2 7l B 25 009 5 )&
FHXRRC A K Z MO RE , (B X — 28 5 T 4
B BB Y S B AL R R Y A% T AL A B
o s i A% B ML Y BT 58 8 A B T TR
A RE A W00 B 5 B AL AT LA, 2 T A A A A A
fEESRBERL ARG o WAL, A S ET Do AR FE S
e A 20 A By 2H A b A AR W) 2] M A D T
A S0 R AT R e A5 BE B 1L B AT EALY XA
o 25 A% 25 8] [ 0 R AL B A R) A A Ry T —
A A .

bel ZAE ) 42 Bk AL B 5 (0 fin ik, G HG 2 & D) 4
52 Yy Bk A 500 R 1G4V 22 T AL B ) 1D 4 A
fil i) T A ke AE 6 5 DL K s B 0 AL 6 Q0 5 1 A A
Ao EARSE, BRI 2 48 S ) [ K
AR b BR T 2 0 A= & 5 ( Gunawardana and
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George,2010) , LLJE 15 5 247 2 1) 44 25 1 55 Al
TETE A YN ™ HA& H DT 7 37 114 3t 5 3 o7 7o
HEF R A G E o DAt B 4% [ R 2% 00 56 3% 7 ThT 1)
KA TAE  MCUR Sk b U0 W AR AN S B AR 97 1
AL, JUHOR S AR R Sk bR T B s A R
K P 5

L I B A7 196 B T AR B B 2Ok
T A% B B L F0 RE P ALY 25 MR Z 18] B A
VEF TR R 2 52 B 456 70 25 2 AR W) =22 8] 1 AH B 52
Wi o A2 RES] D A AR YRR W T = E AT —
UG R . — A AL AR I
SE R R 2 S B W T R R R B, e
P AE B o P HUE , TSWV 1 5 & R A Kk 3 n .
CaCV H i A BLF 3 [ e B 1 X 8k, B o 7
i A i) 7E 3R [ (9 AR, CaCV 23 bifi 5 1% 85 i) T 1)
TR I e Mo ) Ao it 1 M DX ) T[] A 4 A
AR TEV M DX AR A AR b o X% U TR A
9 365 A= DX A ) 2 2 B0 R R T AR 2t
TEJEE
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