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F DC-EPG S iAHSHEI S THEMEIE LA EITA

il DC-EPG 4y B ANty #E H AL 81 5 T i A%y 1 EMIRE 1T A

ERAT ALE R E?
(1. HEREKFHMPHRT ¥, K 410128;
2. WL A RA AR G M AR AT, MM 310021)

# E. B D (Frankliniella occidentalis) % —# £ Z G RAEHE £, FHAE®
st % 7% (Tomato spotted wilt virus, TSWV) RA M EHANK, S5 THAREDE X8
Rk, ARABEH LFLRF ARG E, AaAHFIHI T EALATLRE
B L RAATAH, AEE KA AR R A EALA (direct current electrical penetration
graph, DC-EPG) St X TR ¥ A B LN LARESERFRN, TRF2AF IHY
LHRAATA, TERRTEENLAXHAF L LG EAA, KRAANE, ARA
MAIRE . ARERRAFT ARG ST Ak, 2R4AN. OB R I EREEHE
RN F IS L B RE . AR R, JERR R AR A TR R SR 4 Bt e AR
3TikFE, BEFNEE OB TRAESFIRZREFILOKRRAMNNZE S
FieEFE, EHABEH DR EGTRESHREREFNTF ERDARRAIKELAZF B
Wik, ARG B IEE] B A& A s R AR R RER LS,

XE@R. BAEND,; FruXid,; LAMNREEN; FEHY,;, REFTA

Analysis of the Feeding Behavior of Western Flower Thrips, Frankliniella
occidentalis (Pergande) (Thysanoptera: Thripidae)
on Two Host Plants by Electrical Penetration Graph
Hong Dandan'*, Wen Lizhang' ™ , Zhang Zhijun’
(1. College of Plant Protection, Hunan Agricultural University, Changsha 410128, China;
2. Institute of Plant Protection and Microbiology ,
Zhejiang Academy of Agricultural Sciences, Hangzhou 310021)

Abstract: Western flower thrips (WFT), Frankliniella occidentalis are one of the most im-
portant injurious insects to crops, and they are the most efficient transmitters for tomato spotted wilt
virus (TSWV) and cause huge losses on crops per year. In order to clear the preference of western
flower thrips to host plants infected TSWV | and to clear if host plants infected TSWV can modify
western flower thrips’ feeding behavior. The feeding behaviors for healthy western flower thrips on
pepper, stramonium were recorded using the direct current electrical penetration gragh ( DC-

EPG). The result showed, (Dthe non-ingestion probes, short-ingestion probes and long-ingestion

« fEHEMA. BT, 2014 RS L AL 320 A RSO AEALE SC— 2
w« JHIRMEE . AL, E-mail; weninsect123@ aliyun. com
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probes for WET on pepper and stramonium infected with TSWV are all significantly more than on
healthy pepper and stramonium in both durations and numbers. @male thrips have more long-ingest-
ion probes on hosts infected with TSWV than on healthy hosts. Thus, virus-infected host plants are
obvious more attractive to western flower thrips.

Key words: Frankliniella occidentalis; tomato spotted wilt virus; direct current electrical
penetration graph (DC-EPG) ; host plant; feeding behavior.

Pi4E%] & [ Frankliniella occidentalis ( Pergande) ], X 24 H 75 8] %, J& T2 H
( Thysanoptera) H#ERE . H ( Terebrantia) %5 #} ( Thripidae) E&]5%J& ( Frankliniel-
la) . BFF 1895 4F 1 4 H L BT RIE', I T 1955 FHEEBR G RE N E
(Besher, 1983), H/GfEREE LS. B3 E PRz R #Y #E 2t 75 B F ft
X, ROy —Fp A v e i R A s AR 3, 2003 4E3K B UCHRGE I AEJL Rl R AR
R EEE  PEAEH] D] LIRS S YRR, 1 LR VR 4 B R B AR K
Hp FEQFEFRAMPBEER T (Tomato spotted wilt virus, TSWV) . KUl 18 35 58 BE 35 75
(Impatiens necrotic spot virus, INSV) Fl 3 jifi #% 2% 5 % ( Tomato chloritic spot virus,
TCSV) SZFEMPBEIRTER (Tospoviruses) WIAHYIIRE , VGIEH] DR FABELEHR
FRABMEREN K, BEEFGLE D0 2Ry BUE 1, 20W 800 & £ %L L™
= T LS EUREY ™ E R K 30% ~70% , EEEA R4, TP
R R A HZH)) 2R, BT AT RRIVFEZ —, SBETERLER 10 {2%5T
MIZETER . mUba] W, PEAEE] DGR N fE IR K T EEAE, Wik, pifE
PH B8 553X — A R A 2 B 06 T it B2 (1 T Bk 7

EL AN A7 AL (direct current electrical penetration graph, DC-EPG), &—FpifF5
PRI O B B R A E ORI R AT B e AR BEEOR . L R R S [E in A)
fE A K #H) McLean Fil Kinsey (1964) it sf dui & WEil RSGe, B WG A
Wiy Kk, XA ZRHE, RN RAGER Tic® o CR & (% h
By MY EE) R AR B AT R, hIE A TR O R E S
AN D EHRIAMYIEY, EPG 9L K ILF R 0, FROVEL (BL) sURBIEREE., M
M O RIAF FAYIE, EPC S IMBHEEMNSRIFE (P )™, g fli
BT AL, P EOT IR, DI ERME 2 AR S5, PO L8 S 7E W 2 £ A
AL FEAFE LT A, RREH (BFBL), EHERHRIL (noningestion probes) ,
JHUE D (short-ingestion probes) FHCHUEH (long-ingestion probes) """,

VAT S Ay ) R, WARE EA —E WL, 84 P AEE] X a
T ERERAREMIFE? RS D7E RS R AR A FIEE L ATl B
R AT Y AR THAE 2 FhaF FAEY) (B, 2Fe%) LMREiTh, MR-
A WA PG AR X R A AR IR AT, ARG PR SAE RSNt Z
FHBARE

1 #B57EE®

1.1 #iER
PHAES] D T 2007 AEfEdL iR e, £ 2013 4E5 A B &4 sE 120 1L, LA
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e

Z . (Phaseolus vulgaris L. ) A3 FHEPFEFFT A TAEM (RE27C £1°C, MR
BET5% £5% , JeHFAMIL : D=16 : 8), HEHCPMLIE 2 ~3 RAYPEESE] S it i,
L2 falFEEY

AR ( Capsicum annuum L. ) W FHUMN VL X AT R R AT, A oAb
IR x HHREM: SFEFP (Datura stramonium L. ), T Eg AR 73518, ¥ LRF £
HYEMTIRE (RE27C £1C, MXBE75% £5% , XBAML: D=12:12),
B3 ~4 REM (2~4 ) fEREE, R H A TEESE 5 k8 50 % i 520k =
(TSWV) , ZEBUREEAEARI B S FEP MR, BTBURTEM  1g, A 10mL @370 22 o
# (0.01mL NaPO,, pH{H 7.0), H#fit A Sl e i, BUd R S FED MR (3 ~5
FEM), RT3 EM EEE SR RER (20500 H), RS RE U 4 1
PRI o kR A e R R b EE R T F L 293 10min S5 FRRITEK shik Rt 3R, 1R
27°C £ 1CHIREET, 2 ~3 BV WEE R0 B 1 AR AEAR . TSWV BB i R iE AR . it
A B AR, FERARLOMERORR, AKZH, NIRRT, 2 REai
@RI IAR Ry TSWV Koititk, BiFRmiriER T AL, 23s (HRE2 -~
4mm) | JeS, WA 110110 1 10 (ABUL) A9 HLBIR A T,
1.3 RIBBAEFEHNIERAE

K FHEA VY38 8 AR A B R B (DC-EPG BY) B i 0k H fi{ ( Giga-4,
EPG Systems, Wageningen, the Netherlands) #FfTIREITHME, K —BEE&4L4% (K
2 ~4em, HAZ 12 5pm) — AR E E T8 DA L, 55— AR B T — 1R
Wz (K2 2em) B9—%, HZ095— SR IFE—REET (K% 2em, HAZ 1mm)
b, BERHEETE AR S A, SR, RIS D E Tk b, LU RO
LERETEHATR b, WA & 22 KB S, SOn] LA &) S e M- _EAR XS B i T
B, HERTE, ¥ DETEE A S5 30 ~40min, #HEN RS SLHR
B BRI, BKL 10em B BUHEERALY B IH A PRS0 58 h, FRRORS & 81 5 )
FIHRAXT R ARG P, & 5 & T U AR Dl 2 i b, AT DU A
HiES), LR E T 80cm x 70cm x 80cm ML LI &R, LUR RS T8,
LR REE (27 £1)C, HXHRE 75% +5% , KL 600 Ix AT IERE, KA
PROBE 3.4 # {4 (the Entomology Laboratory, Wageningen University, The Netherlands)
X8 IR AT A HATIC R
L4 HEXRE

PE] 5 R Al 2 ~ 3 K ICHH R 3k sk PO AEET ok, SEIOARAR N 3 ~ 4 EM & FE
B3 ~4 FEHMBR, GREERY— DB, AR 20 Bk, S3HICE 10 kR A 10
Sk, EPG SEERDRES] o & TAEMR T SE 2 h Bt iyt R, B EEKIE R A 8h,
B E | AR AT TR RIE %,
L5 BRSO

K ANA BRpExT R AT A BRS04, KB SR A9 8h BEHLEEER 3h
8E 0T, BTG EBCE IR (noningestion probes) . HUE I ( short-ingest-
ion probes) FAHCHUE W (long-ingestion probes) IUREUFEFFEER E] . FIF DPS %4 Ak
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ARG (B, Wi RK¥E REiT) xR — 5 v A8 5 Tk SHESF £
(] A BB Rk, Bt ) A 4 e [R] SR HEAT ¢ K238 (P <0.05),

2 HREGWH

2.1 BEEFDHRIIREFE

PG A6 5 R AR v = A AR RIS R A B AR AN P 1 B, AR BRI — i e
P IG, P8 1s Iohh, BEE A S KB R P 3h, BLas V8 1680 6 O & R A M %
BABF AR EY) . MR E B ARSI A RS DB, U P BT, H RI
# (Rla@f R1b) #1R2 P4, R1 PPEEFBARINER 8 ~ 14Hz, R2 f) I 6 F 5
BHRHEN S ~8H"" | SRR B B EEE T Rl A R2 B9 ELBR IX 4. —fik
R1:R2/MF1:3 FEIEH; Rl :R2KF1:3 MAKERERE" .

Rla
v 1v P>
P>
BL|

B1 WSS (Frankliniella occidentalis) BEH) EPG
Fig. 1 EPG waveforms of ingestion of the western flower thrips ( Frankliniella occidentalis)
A RECEHREEDE Noningestion probes; P JF4; B: SHUE I Short-ingestion probes: Hi P I
Troh, BE A Rla i, RSN R2 J; C. KIUETE Long-ingestion probes: B P TR, #E N
Rib ¥, FHE#EREN R2 J; BL: 855 O EHRRI AR s R L2

2.2 ARFGHMEIRITA

1 MR 3 0 5% PG AL %0 M s AUME R AE BB L 3h i) 3 AP RIRBIE 1 522 ik fi]
RIBEOEL, 2 MK 4 057 7 E%] e i FME R A2 FE D I 3h ) 3 FRIRBOE 1955
Sz ] FRI R UKL

()
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F1 BRI DEHE AR R KRR E S E
Table 1 The duration of different probes of Frankliniella occidentalis on pepper

B SR (] KA THE 0 U R E| 3Gl
el (s) A (s) fE (s) A (s)

TSWV Bifl  MEf  2517.0+1023.9a 2266.6+904.3a  818.2+422.9a  482.5 +384.8a
fREEHM  MEd 1083.1+946.2b  601.1 +306. 6b 187.7 +198. 8b 120. 6 +105. 3b
TSWV BiHl M 3172.1+1497.6a 483.4+490.3a 1621.9+1033.8a 1 161.7 +684.8a
B MEH  1255.5+725.5b  390.8+284.5a  387.6+535.2b  217.4 £229.9b

. BUENFHE 5 HEE (n=10), FERRERFTHESAWHEF EZHHBENE (P<0.05,
t %), RPARLEZEIWARFERRERBE, HAFERREFARE, UTERH

R2 ARESESRET LR RBRIKINRIR T E

Table 2 The duration of different probes of Frankliniella occidentalis on stramonium

B sSR! TR IR SRR R HCE IR
PR (s) BFE] (s) BffE] (s) iE] ()

TSWV 2% Ml 2235.5+966.4a 1427.1+967.6a 1232.0+998.7a  497.4 +381.57a
{EESFEY  MEd  1186.3+423.9b  330.2+298.4b  624.1 +309.4b 233.4 +134.4b
TSWV &FZ% M 3602.9+1691.6a 809.3+1090.5a 2062.9+1090.5a 731.9 +464. la
fERSFES  MEd  1789.9+666.5b  449.7 +766.5a  990.4 +591. 1b 339.2 +212.7b

#FHE

FE

R3 EREDERM A EEUR R H R R
Table 3 The number of different probes of Frankliniella occidentalis on pepper

- Rf S AR SEEE A AR HCE R
P35 WHL BRIREL BRIAEL 73060
TSWV St Ml 428.3 +152. 5a 7.8 +4.5a 174.5 £70. 7a 201.9 +197. 5a
fRERBM MR 125.2 +77. 0b 4.7 +1.5a 49.9 +40. 4b 64.0 +43.6b
TSWV B4 B 911.9 +590. 0a 9.3 +10.2a 434.4 +299. 2a 480. 0 +322. 6a
fREEHM MR 311.4+291.1b 9.1+8.5a 100. 4 +108. 3b 246 +110. 7b

®4 BRIFDSESFET LR RBRBTARITRRH

Table 4 The number of different probes of Frankliniella occidentalis on stramonium

Sk kg m%& KHCE iﬁ%}lﬁﬂiﬂ El3G-g
R PRUCEK PRI BRWEL
TSWV &[g% ik 368.2 +207. 8a 4.5+2. 8a 161.7 +98. 7a 202. 1 +120. 0a
RS2SR 291.4 £303.3a 4.4 +3. 4a 133.9 +161. 1a 155.0 +149. 8a
TSWV g% HEd 762.1 £517. 5a 8.2 +6.3a 593. 8 +483. 0a 869.0 +45. 1a
SIS M 400.3 +236. 2a 4,3+3.2a 306.9 £211.3a  220.5 +164. 28b

22,1 BRHELEZRET LAHRLTITH
FE 2 AIZR 4 n A1, PHAEE] o)k s AE B AE TSWV 8 ¢ 5% 3 iY S e (8] A 7E
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{@RSFESFFE L2 5, BESMERE, iR A RAE TSWV 5% % £ 1 S ER
BB B ERSFED A LA 1.2 580 2 4%, ULIHPEAER] A TSWV 2% il
B RBRFFEE T R Y 2 Fa RS e P |

VG A6 80 5 e e FE A AE TSWV 2 g 2 3 3 b 0 34 BOR 3l 48 BsF [) 1 O B0 g 7 £ B
SMPFELM2 M4, BEFHERE, WS DE TSWY S5 F 3 el
UREORI () ) & 2% 22 T PR & fp %

VO A5 e S RME A A TSWV 2 Be 7 A 3 1 %) S R0 i 48 st ) A v 504 S 7 i B
SPEFE M2 45, HEFWRE, WA R E TSWV 8085 3 351 % B ]
TR S AERSMED LA 1.2 52 %5, SIS DE TSWY S % FiiE
R RBORF 20 [  Z2 TR 2 e

PHAEE] h i AE TSWV 2P 37 £ F KIS FHER B2 AERESR P & £ L1
4.54%, HEFBE, MEERKBT KL ES; Mldfe TSWV 2562 a7 3 ffd5E S
B R IR R A4 B ) AR B TR K 22 5, 1 A 7 AE ) 2L Mk X TSWV & [
B E A RKBEREER
2.2.2 B L ARMKREGRRITH

3500 O Tswv A m 4 FEBH 4500 OTswvBUH B fE EEBIH
4000
A0y 8 R > 3500
22500 \l?: 3 000
lg 2 000 £ 2500
5 & 2000 2
gl 500 b | <00 b .
A b : R 1000
500 b " 500 - > b
0 Al e T |
SN E Ky  AmE JERe BREE KR Ame JERe
OTSWVEED WS FED 0 TSWV S k5% met e pp
3 000 5000
4500
Tn2500 4 000
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Fig. 2 Difference in duration of probes of female and male adults on different host plants
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