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7K 78 55 B TE M 0% B 3 47 40 B S i e A < S5
KER1THHE =

Z B,k F,EF A, Kak, X2 4, Ak, TAA

(1. AREARMICEMY IR 2B, AR Y2 B SR 2, AR 350002
2. BRARAFEB AW BOAR SR BRTIEPTN, RH] 650000)

WE. [ B8] &b bt ¥ Recilia dorsalis 4% 3% 8 7K A8 4 83t »T 9% 7 (rice stripe mosaic virus, RSMV)
Bl ERBEHBERORLAEFNFRBGEFERTELE, ARG LW FH RSMV 4~k &
Foet it A KA RIBRAT AR m, [ F k)@ A Y Ekn 2 RSMV 12 4 )5 & ket s eg & XK
Fa & 4k A A) R R R d 4% (electrical penetration graph, EPG) 3% K Y42 45 o #= & 4% 47 RSMV 8%
v et R R, R A R R AG LG B AT A £ S R R Y ALeR G AUR] E b Sk e s, Sk xR e e KR R
RSMV 7 Ag 8 4 ik BMmepte, [R5 LEb betiiiat, 54 RSMV #9 & b vb it 2 R X F
Bt K Mk R AER R EHFE S R EA A Fe AR T, RA8bebi R ke T4
I RSMV 4% 4 69 /K4S, o i 2 v K vt 3 g, ok A ) T8 IR BEKAS, 5 L& d ketsiigit,
i A5, R e R, R R R KAG T A 6 R IR0k | R AR e vl i 4 b K R B e B S A 1) ) B 38
o AR B A I AR B R BOR Y AR et R st K, [ 4k ]S R A ket ARk, & g RSMV 4 3
FRTE S R EH A K BRA THAPB G55, RSMV @ s A4 Ak b e vt 3l ok 09 B
Fodr ERFITAMAA T B F L5 EKAGRE 915
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Effects of Rice stripe mosaic virus on the growth, reproduction and

feeding behavior of the vector Recilia dorsalis ( Hemiptera. Cicadellidae )
LI Pan', ZHANG Jie’, YUE Yue', CHEN Hong-Yan', WU Wei', WEI Tai-Yun', JIA Dong-Sheng'**
(1. Fujian Province Key Laboratory of Plant Virology, College of Plant Protection, Fujian Agriculture
and Forestry University, Fuzhou 350002, China; 2. Biotechnology and Germplasm Resources Institute,
Yunnan Academy of Agricultural Sciences, Kunming 650000, China)

Abstract: [ Aim] Rice stripe mosaic virus (RSMV) transmitted by the leafhopper Recilia dorsalis has
caused severe rice damage in southern China. This study aims to evaluate the effects of RSMV on the
growth , reproduction and feeding behavior of the vector R. dorsalis. [ Methods] The growth and life table
parameters of R. dorsalis infected by RSMV were assayed by laboratory breeding experiments, and the
feeding behavior of the nonviruliferous and viruliferous R. dorsalis on healthy rice plants was measured by
the electrical penetration graph ( EPG) technique. Finally, the host plant preference of R. dorsalis to
RSMV-free and RSMV-infected rice plants was determined with Y-shaped olfactometer. [ Results] When
the R. dorsalis nymphs were infected with RSMV, the nymphal duration of viruliferous R. dorsalis was

FETH . ERAABEREETH (31870148, 31970160 ) ; fid4 FAARL2A 2 & LT H (2019J01373, 2017J01435 ) 5 [F 5 H wi BF 42 114l 5
H (2016 YFD0300700 )

FEE RIS A=W, 2o, 1992 4F 4 A4, WHEEKIN, BULRFoTA, B985 1) K A a5 A PR B Ui EAEALE), E-mail: xpmpyt@ 163. com

“ W iHMEHE Corresponding author, E-mail: jiadongsheng2004@ 163. com

Wik H 1 Received : 2019-09-17; 152 H ] Accepted: 2019-11-30



244

2 A KRS ARBUE T A P A BB S R A T B

175

prolonged, while the nymphal survival rate, adult emergence rate, female fecundity and egg hatching rate
were reduced as compared with those of the nonviruliferous R. dorsalis. In addition, the nonviruliferous
R. dorsalis adults preferred RSMV-infected rice plants to RSMV-free rice plants, while the viruliferous
R. dorsalis adults preferred to select RSMV-free rice plants rather than select RSMV-infected rice plants.
The viruliferous R. dorsalis adults fed on RSMV-free rice plants had a higher number and longer duration
of waveforms representing stylet puncture, penetration difficulties and salivation, and also exhibited a
lower number and lengthened duration of waveforms representing phloem sap ingestion phase and resting
behavior as compared to the nonviruliferous leafhoppers. [ Conclusion] The infection of RSMV lengthens
the nymphal duration of viruliferous R. dorsalis compared with nonviruliferous R. dorsalis and is
unfavorable to the propagation of viruliferous population. RSMV manipulates the feeding and host

selection behavior of R. dorsalis adults to facilitate viral transmission between rice plants.

Key words: Recilia dorsalis; Rice stripe mosaic virus; electrical penetration graph; reproduction; feeding

behavior; host selection behavior

s B R A A 7 v (1 EE B I, 2Bk H
B HRIE AR YR T2 1100 F, Hir 24 80% 2
FiE YA B AL HE , i T8 = A3 B A U 2 e
BRI 2 AL AR 77 3 8 T ORI 2k (Ng and Falk
2006 ; Hogenhout et al., 2008; IM-{#%%, 2018), 7&
RAEVII R F AT R N RRB RUREE &
KHEZEVEN, BAEY S - R B -3 A =
BRI T B EAE R R, B, i TREE S0
TR U 2R AL 08 25 X0 A 14 B 1R R A TR A R
B, W 77 78 AS A1) B9 52 i) ( Hogenhout et al., 2008 ;
Whitfield et al., 2015) . UYL /K 7 4% 47 93 BF ( rice
dwarf virus, RDV') [ 7K F5 $2 55 T H A 44 22 8 i
Nephotettix cincticeps PTG R A= IIE, I HEFh 8
K CERTHE S, 2018 ) 5 1M g J7 7K e B 2% 0% 4 s 7
( southern rice black streaked dwarf virus, SRBSDV)
22 B E AR 1 KA Sogatella furcifera #7 L)
FEIE B JER AT AU T T B B e AP i o 75 i 0
571 (Tu et al., 2013) o HIK, FEA)95 5 FT LUIE o 52
e A A B L R AT Sy AR R A B 0 A% R
(Fereres and Moreno 2009; Dietzgen et al., 2016;
Shikano et al., 2017 ) , A0AE ¥k 25 38 F 52 W 25 F A8
Py A i AR B s R, R B R A A B
HO A FAEYIR G| ERE SRR ST N KR
A, HE TR R 25 7E 25 3248 W0 0] A A% 5k DL SO 3
Y75 FE B P HL ( Moreno-Delafuente et al., 2013 ; Lu et
al., 2016) ., PRI, AP SRR Bz 8 19 BAE
IR FR LA 5 ) FH ()95 2995 T4 T 1Y B2 22 X 3% ( Stout e
al., 2006) ,

IKFE S BUAE 9 (rice stripe mosaic disease ) &

2015 ARAEF [ AR AR B RE T E ORI KA BT

o, R KRR ) A R R AL I e AR BOIRAE T BT
AL, 45 B R [ SFAE IR (Yang et al., 2017a)
2R E B K FE S5 8046 9% B (rice stripe mosaic
virus, RSMV ) 5| &, RSMV J& T 5 AR %5 2
( Rhabdoviridae) 40 3 J5i SR 55 B2 J@ Cytorhabdovirus
— R, B2 H B H G Recilia dorsalis
PSR A 58 24 7 A4 (Yang et al., 2017b), — &
FE M- 1 Nephotettix virescens S FH: R B AL & A 1k
(Zhao et al., 2019) . HEZWHFC Y 1) 04 0
M= B A4, B TG RN SRR RE T, 91
PR, 20 FAFAE S — 2D & SE Y # (Yang e
al., 2018) . ICAERBYHFFEC BIHH RSMV 1 K& K 41
FHE, RSMV Hy A 44 H Ol - 8842 56 19 15 1, DL &
RSMV 7E /0 K B AR N 1 4= G4 5 72 (Yang et al.,
2017a, 2017b; Zhao et al., 2019) , i3 F RSMV 41
RS 0] F, G R %) £ BTN AT N i N TE A

I, A TR A 5 S P RSMV X
LG A 1 B AR ; A EPG SR s e
FIPRIEHE RSMV (1 it e e KR B g O A7 08
PRIE RSMV X H G BB A7 Sy B 52 ) 5 SR ] Y A
MRGEASCRIT 7S At S I X e TR TR e RSMIV (19 7K
R D ek 22 5 o AT B A R Y I - 2 3 A -9
B A Z A A E DGR, #75 RSMV B AT i HL
i, A ST AT R B B BRI R B E B
Fei

1 #MREFE

1.1 A B Rk 7S

HLG AR B R4S B RE T, 22 S A O vk B
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B e, JCREHOEIT IR E N T A M= (IR JE 26 £1°C,
IR 16L: 8D, MHXTREFE 60% ~70% ) v 37 T (g
B R UK R SRR TNT b FH T e ik i 27 3 v %
TTAMAERKEE LR,

JEYL RSMV HKFER B AR % e, il T
S A KRR B L, RO W 2 g A o A R
RSMV (1K fgiitk HHCE 2 d JE 456 2 TNT KFi4)
B ARSR ARG O B R B AR SRS 10 d Y
HOGEI I T EPG 5255, [RIASRE 385 10 d A
e O E N & ) B o s
J& 30 d 3@ i AE AR W EZ IF 2 ] Yang 45 (2017b) RT-
PCR 7 yE KM K R 231 0, 48 7 5 15 3 /K g it
Ko [FBSLLARSEATAE TN H AR WK REAE Ay fil e /K A
i
1.2 RSMV E#EHE;¢HEAKIEGRSEN
il E

T WY HG RSMV X} H 't i i 2R K Y 52 e, R
RSMV {2 Y& (1) 7K R 93 bR AT 35 58 b, B2 AR AS
A2 12 h G BT 24 200 SKECE 12 h, [AEE
FARRACALZE 10 d 7 i 108 5 v AR5 0 2B A RS v
(K25 em, FA2 3 om) BRI 1 MROKHE, 0 G HR
g K. AR LHCE 12 h (3501 3k, DAy
PR A S5 1 o A H IR — B A B e K RS 4 1
W, 12 hOUREE FILE sy HUR 6 R 1% 0, B Pk
AL (Chen et al., 2016) , I35 HH AN [RIIE 0 (9 &
a0 WP S B R, I S I Yang 4§
(2017b) RT-PCR J5 K60 Hp S - Wy 25175 O, O ik
100 Skerty B HLOGIE, [RIE DAAE A KRS L R
JE Y 100 Sk BV Ry ot FE AL AT 5256, F I s
FE TR IEFRAA T, 5 A ORI 16L: 8D A1
YRR 60% ~70% 26 £1°C, LHREKR 3 K,

ST B RSMV X} L s i I b B 5 B 1) 52 il
F5 LA 177 400 Sk WISEEAR 1 H S g o 28 4
1Ak 10 d P A i 0 R v sk i 3%, 4 H ) —
A [R] SE KRB AT 1 WK & HOER, IFid sk 1 -5 #%
A MU AETEEL, DA RSP A HE 1 okt A OB K o)
AR 1 S O FC X A — AN 1 Bk 10 d R AT
B GRAE , FORTEARE , E  ( KRE v E T R
PBE T, e SR BIREL, ITAE ™ i B Pk B R AR T
WEAL, Gt R Ak i OB, A SL B rh, A A AT
T, BB R b 708 0 FEL O i e A M A AR AT
T-o WA FZBR s T = BRI ANBE & & I s Ak 2 i
P, WSS (A R IF 2 B Yang 45 (2017h ) RT-
PCR J5 3 6 I iy 5 175 00, i 06 H ol 5 FL ' i M 4

P T EAANG 3 Suy s PR (Emr) (MEPERR (Fr) |
EHCA(Cr) JEH Sy (Fy) FIIRBEAL AR (Ehr) o AR A5
FRE L 4R Bt (No ), 50 AR (Ve ) FIRD
SR () AN No=No x Su, 5 x Emr x
FrxCrx Fy x Ehr; I = Nt/No, FEALEL 100 Sk {i#FR
YRGB 1 AR X IR A 75000 . SEE0
23K,
1.3 RIREBA(EPG)iERE 5

FIFH DC-EPG Giga-8 ( fif 2= FLh T MR K 2%) H i
FEL S, T AR W DR % R0 A SR s RSMIV Ha, S - i 11 4
TEAERKAS EARE AT 225 o b et s oy
PURAL L 2 h J5 78 CO, S8 BRI 25 A i —
B2 ~3 em FAR 10 wm (94 22— Il 7 78 OB I
BREYRTI TS AR b, 7 — 5 EPG T AR RS B4 2
R, [ A ) A AR A A KRR 2R Koy 88, 4
S8 T AR A KR ZH 2R, 0l B Ha0 , (S 5 &
HL IR A BOR 5 PRAF T HLI -, 757 Probe 3. 4 %X
PEEAR R BT P 1 i 1 7 P G o 3 b DR A7 I IR O
AR AT BRSBTS (T B8, 2015) o 3k
BEHC SR S b, B Y s 45 R B 4 B R AR R AR
PR, B RSMV FIJCHE H O 9 114 A2b L ZH 4% 0 2 15
KR . SEERTE 25 + 1°C AHXHRE 60% +10% 1Y
ik AN AT

HL G RO SO H) e 2 IRIBR 55 (2015) G T
HLOG IR 19 20 B 2R 17 28 5E , EPG 1 4% g
TEAR R A A AL 35 B R 1 EHE 2T A A 2L A
] AR AN IR B AT O, BAT AN [R] 68 A= ) 27 7 L. NP
PR ARRITRPIE | e v G W5 B e i B
R A AR IR ARPE R, — e dr S ) |) L 45 %
C YA B RHR B Je P 2 i 19 E3h B i E
WeFon B A 7R3 KRR N A g sl BOR s F s
B LRI 0 AL 2 0 BEL A 0 5 S 2 R I 2
J PR VR 53 A 5 RO AR AR B i, TR 43 B R
Stylet 4, i s -4 ) f— BB T IR B 245 ) 1Y
IFE], I AT RS B
1.4 BXMEFFERFTANEDNE

TP Y AR RGeS i HL Y et B e X6 K e Y
SBUEE i de- o IBCAR T o0 BE S0 A £ R K R AU
RSMV 97K A , 23 A 2 ASBRIFIRR b, 45 1 2k &3
oM 1.0 L/min, K 30 SLARFEHDGH B R TIA Y
RUVE R, RFHE 2= R e A AT i, Wi
6 h Py FL Y RO RS R Y5 1Y) e 4K 7] ( Wang e
al., 2014) . 6 h 55 1E47 0 WEL 10 SRIE 2 45 B U
R E O i L K [ E, B 30 Sk R EE S 10 d
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(R RS R Y B AR oD, 3 DL Tk
DT 1 PR Y I BT AN ] AR ) BB I iF . 6 h
Ja GEiHIC 2 A& BRI % s G g B I
1, Z 18 Yang 55 (2017b) RT-PCR 75 1 A5 ] 47 7 1L
B, BRI T Y AV R BR IR 1], T BR
w2, Bl E A 3 K.
1.5 HESH

AW A E 534 {8 GraphPad Prism 7.0 i
TR PR K o3 Mo R T A6 36 34 L G
WA B 5 B K R B R D 0 L R A A 3P
3 R O a5 (AR T TR 30 L 38 43 Hir ol
P 0 X il B 5 SR 7K A 1) 328 45 Ot -k LA S RSMIV
X F ' Pk, BRI R O BB 4 2 I (] Y

P
2 H#HR

2.1 RSMYV i FB ¢ i 2F < 8558 1 24 i

X AN ()i B L S i A (KRR 4l i
KB DTS, 4845 B RSMV H S I 2%
FICEEHOGM IR Ry 1, 2, 3, 4 F1 5 A LA

Mg (R D) . Hrpar s, 2, 3 fl
5 W DL R U R B DR B TCE f G i Uk
IR EGER (P <0.05) X 4 #4 0k H Ji i
TREER(P>0.05) (K1), KU RSMV {ZYLH
i e i S T L G R U R B T

RG 53K RSMV X H G I WA iy 3R (52 ), &
PR B FOG I MR P 2 HUAE S R 65.75% , b E IR
TICHEH G B 1Y) 79. 22% 5 47 B H OG0 1Y 3k
oy 84.02% , bt AR T JCEE FELOG I BEAY 90. 56%
(P <0.05) ;77 & OG0 B2 56 1 ok 58. 38 i/ M
A T JC R f oL Y 85. 44 R/ L (P <
0.05) ;77 & HL G WL B 2L SR 60. 28% , i 3%
R TFICEE WY 67.55% (P <0.05) ; Ah, 4
B HL G 0 0 P R A SE E 38 5 TO RE H G A
WEER(P>0.05), LG IHEA G 1R
F1ACRhBE RIS BN 8. 45, K T IC TR s G
() 19.48(P <0.05) (2 2). LI 45 %07 RSMV
1R Y LGS S 2 BN T R A BT R P
(&7 Dap LT e SN S O W A<
PR ST 55, 22 B RSMV A L S i Wi 1 11
AT,

F1 KBRYAEFESEETELMEERREH KM

Table 1 Effects of rice stripe mosaic virus (RSMYV) infection on the nymphal duration of Recilia dorsalis

Qb PR

Treatment groups

1 U (d)

Ist instar

2 WA R (d)

2nd instar

3 AU (d)

3rd instar

4 e B (d)

4th instar

5 A HUA (d)

Sth instar

FAUEII ()
Total nymphal

nymphal duration ~ nymphal duration ~ nymphal duration ~ nymphal duration  nymphal duration duration
W #g Viruliferous 3.75+0.14 a 3.25+0.14 a 3.85+0.08 a 3.26 +0.06 a 5.84+0.14 a 19.95+0.35 a
J&7 Nonviruliferous 3.05+0.12 b 2.08 +0.08 b 3.13+0.06 b 3.15+0.06 a 5.15+0.08 b 16.56 +0.24 b

R B AT+ bR s R VB 5 A A 2B 3R m iy B MG TR Ab PRAH (] 22 5+ 1. 3% (P < 0. 05, T 5 %:) . Data in the table are mean + SE.

Different letters following the data in the same column indicate a significant difference in nymphal duration between the viruliferous and nonviruliferous

groups (P <0.05, T-test).

R2 KBEELEMFEEEEIELMHEEGRSBHF M

Table 2  Effects of rice stripe mosaic virus (RSMV) infection on the life table parameters of Recilia dorsalis

. e i
Biological parameter Viruliferous Nonviruliferous
S FIESCE Number of individuals in the initial population 100 100
W -5 WA AENE R Survival rate from neonate to the Sth instar nymph (% ) 65.75+3.16 b 79.22 +2.58 a
P4 Emergence rate (% ) 84.02+£2.32 b 90.56 +1.47 a
W8 Proportion of females (% ) 48.18 +2.25 a 50.85+1.70 a
A it 3 Mating rate (% ) 90.26 £4.65 a 92.52 +4.26 a
BHE S (FAMEF= B4 ) Fecundity ( number of eggs laid per female) 58.38+3.50 b 85.44 £16.22 a
YRIEEIL 3R Egg hatching rate (% ) 60.28 £2.16 b 67.55+2.65 a
AR B f Predicted number of offspring 845.43 1 947.98
FhEEHEFHE ST Population trend index 8.45 19.48

TR o - B = bR s (R T RO S A TR] 5 B 27l 3 G B U AR ) e R B 22 e B35 (P <0.05, THG4) o Data in the table are

mean = SE. Different letters following the data in the same row indicate significant difference in biological parameter between viruliferous and

nonviruliferous insects (P <0.05, T-test).
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2.2 RSMV Bifxd B sentm#p R R & KR
HH B B A0 4 4 Bt 18] B 22 i

XoF s B R G B HL G A A 7 0 A A7 3 7 A Yk
BB Lnt R B T M A ge it , & Bl RSMV 1
LG LY e f G MR o AR R A AL F, S
HINP P RE R E N (P <0.05) , 774 C Al E
P RO A B 25 5% (P >0.05) , T ™=k R %
YECR E T RE(P <0.05) (Bl 1: A) o [RII XA
[ BB RSt (B HEAT SR 1T, R 57 RSMV 1
HERT = AL C, F, S, R Al NP %% i ] 52 3
TR (P <0.05) , M7 A4 1) E R
] E AR T ICFE G (P <0.05) (KBl 1: B),
RO NIRRT 77 A I RO FF 22 ) ], D ST

A T5¢ O Mock
m RSMV *
60
(I£
= g a5t
—
Kz
!
z
15
0
A C E F S R NP
W IE Waveform
1
Fig. 1

=]

CI1 1) (s)

I
J

BIER

B ICEAT A, R UL RSMV (1%l ' i B 7E 7K
AR L SRR HCEE B 48 1 i e R PR Y UK, LA
T 73 00 9 B RSR[5 [+ B Pl i - i 25y B
BAT A R B s> AR AR S TR
2.3 RSMV xS R4 A% B3 IR F1T A R0
T Y TR WL GE AR R D' P S A A R
Ty R N E  7E JCRE LG I i rp, 29 11 Skt
£ RSMV (R YLK RS, 20 5 KRR BEKAS , R0
BE LG R R SR A 8 R 18] T B RSMV (R LY
IKAE(P <0.01)  [AIAF7EZRHL RSMV (14 H 't i g
Hurp, A N2 8 Sk ok PR BROK A, 20 2 Skt %
RSMV {2 L i K A5, 2 W 5 L OIG i MR S 25 8 1)
TR (P <0.01) (K1 2),

6000 F g Mock .
m RSMV —
g 4500 |
s
5
< 3000 |
£
Z 1500 |
0

A C E F S R
I IE Waveform

KA A SCAE P 7 X Fi ' I S R IR I H BROC KR (A) R[] (B) Y520

Effects of rice stripe mosaic virus (RSMV) infection on the number of waves (A) and duration (B) of

each feeding waveform for Recilia dorsalis adults
A HilIEDE Probing wave; C: EBHHUEJE Active ingestion wave; E: # Ui Passive ingestion wave; F: [ Obstructive wave; S MEJR /WAL
Saliva excreting wave; R: ffK H I Resting wave; NP: JEHI#E]E Non-probing wave; Mock: JGE Hi ;1 Nonviruliferous R. dorsalis; RSMV ; 77 3
(RSMV {24%) #5118 Viruliferous (RSMV-infected) R. dorsalis. & FEEE LISEII(E + FrifEiR s ; B 58 OB e B K fg F1 RSMV {2
Yok A b ye A AN R BCE IR TR S B R Lt ) 22 5 B 2 (P <0.05, T35 ) . Data in the figure are mean + SE. The asterisk indicates significant

difference in the number of waves and duration of each feeding waveform between R. dorsalis adults feeding on healthy and RSMV-infected rice plants

(P<0.05, T-test).

RSMV{ZYL /KA
RSMV-infected rice

s ==
FREIL
Viruliferous insects

P/

Nonviruliferous insects

{d Rk A

Healthy rice

20 10

0 10 20

AMA%L Number of individuals

&l 2

5 RSMV FI1JCTE: LG 8RSt i B AR 7K A 19 e 4%

Fig. 2 Host plant selection of RSMV-infected and non-infected Recilia dorsalis adults
to healthy and RSMV-infected rice plants
PE RS LA 3E £ ARIEBR IR 3 BUR 537 Ht - I g 7 {8 FRE /K R HL RSMIV 42 /K R ] e 26 1k R £ ) 22 S i i 3% (P < 0. 01, T A 5%) o

Data in the figure are mean = SE. The double asterisk indicates extremely significant difference in the selection of R. dorsalis adults to healthy and RSMV-

infected rice plants (P <0.01, T-test).
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3 e

T B A A 46 S 56 T -1 -/ IR ) =3
HARRRME ISR (Dader et al., 2017) , HY)K
FEXTA A B HAY 5200 B4 G 2R B T A9 HICRN 2 ik
(Mauck et al., 2012) , ZAHBFFEL R K I RSMV {244
FEA T RGBSR I, BTG
A HUIY AR B AL BEBCR 8 TR (Yang e al.,
2017b) , HHEIN I BE 452 e S 1 7 BB & 8 D 00T 2
ARG A R o R & 30 RSMV X L, St i i 11
FETG R PRSI A B, 5o EEoe et
WAAH L, RSMV {32 2% (1) Ha S - W47 3% 38R [, P4k
R, R 0 T [, BRI FE A 8 B & T
M, 1% 5 /K 75 % % 9% B (rice gall dwarf virus,
RGDV) X H, 't i 1 A 4 58 78 52 1 ( Chen et al.,
2016 ) AL, A [F] T RDV A | T 38 2 it A i 1)
ZOH (ERTgESE, 2018) o RHIHOEHBRAYE S FE A
RALHE RSMV A1 RGDV [y 3 A8 v, 9 5 1) 42 YL B AR
THLOE R A K BB RE T AN R T R Y
K.

DA ABG GE R )7 AL AR Y B 5 18 B JUAR
PR B D47 HC R VR It , i o e YR 114 0 4 A% 1) ft
FEAE Y (Hogenhout et al., 2008) . #84)9R 276 B
PP A3 B8 X AR B e B AT R 7 AR LR
Wi, ABFSEIE AT EPG I & B8 RSMV JZR G i1 Hi O
P 0Pt R AR 1 2R B 1 SR g o B ) e Y
A3 I B G &2 | [A) I R KRS L R B e A
(18 B A S U BORT ) () At 4 22, e IR T AR e BRI T
LG WATEAE ) ) B AR D I R ), R £
ARIER 221K 3k 28 RT3 B AR A0 ) T oA s
TR I TR b #5707 o 25 1) 9 20 D B AR ) vh L DA
M4 = BE A RRRCR (il 55, 2013) . ZHAR S
RGDV i H G i W B A7 52 el (R B, 2015) AH
(], R0 — 7 TR0k 2 42 4% 1 | Y6 it R B 22 SR I
HZNRE Y B 4E R R A B 2 A 5 0 5 1 7
SR, T3 — D5 T s AR e B AT 1 F D' P ol 2 B 1Y
REJT, P4 B 22 B R, 3 0 TT BRI FE A - T 3L
HLOGIH IR ZAh e ) T e RN, tAh 7
i BE HL SR N R A IS O T, s IR AT
L R R RO D, E— 20 R W] RSMV {2 ¢
AR T O B, S B E SR et R,
PIR MR N =Y

SRINT, FE 470 Bt T LA ok ) 224 FH i 28 A 1k

L A ) A e B 1) 1, DA 906 B AL R ALY 1
(MaHa55, 2013)  AHF5E & BUREG RSMV 7K F 2
W | G R R RO, T Y B H ' L [ T
BB {d KRS, B RSMV X6k Ha, s i W 2 5= 365 26l
[l PR SE I, A I T 25 7R AR ) (B O 9 B, %4
5 SRBSDV X /i 44 11 9 R L% Bl B 1) 4 1) 52
e, &% JINAE 9% B ( cucumber mosaic virus, CMV) Xif
A B AT 3 B 1) M 9 5 i (Mauck er all.,
2010; Wang et al., 2014 ) FF{LL, 4735 30 H JR0 A Bk
XTTCEEA R R A 5|, DA K 357 AR R HOX) fi
PRI B4 o B XA 25 0 4 B 1R 27 2 e fit
] P S MBS =X — 7 Tt 8 1 A B e R 1
R, 5y —Ir AR HE T A B B AL R AR, TR
L3R B AR AL RS A AL R AR A 25 5 A 1A
B B A e AL BAE RN, A i iF ot K B
CMV 5a@ i LB 7~ 2b 25 1 54U s IT Arabidopsis
thaliana FHFLIFTIR B A2 T iER JAZ B H.
AT T SR TR 1) A= 8, DA T 2 1 Joa A AR X 44K
w5 S (Wu et al., 2017) , 5T RSMV 40
AT PR AE P R B 5 ) B 2 R b )
AIBLTR 8 ANV AE , e S 1 — IR ARIESE .
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