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o

\\\Xr



B FEEERY SR G F )5 B3 WSMoV i AR LK BIER R (MA & A
BFAFAL) 0 B Fi - HAFEHED o A% WSMoV 3R it it & 11 296GA F 2T 11 2
WUA 7B iR th g fo * N S e bR 0 30 % 5 BAELT BB T 75~100nm i 013k 2) 55
A3gp Bl L e - & ¢+ 2 % (envelope ) if}fisfr R Rt £ £ 35 /] R4= (projections)
Wefomt AES 24 * > VRBIIER e p3r 5 T 0T 2 HANE EPHZ
RN Sl T 2 B A A 70~920m B A R A R A G AE P dwe LT wre BT
2B R o 10 At { S R E A S A d R B3t (cluster) > A Bl v
AT LA AP R Rk A EFAEE AV B2 WSMoV 28 A & A g A
AR CBA S RF e AR SRR R E RV AITALE Y P 2 T S RREER
¥ tospoviruses f}?ﬁ—a- R MU I i s I SE A ?ﬂ% S IR s AV LR T| B T
65-102 nm #§ i tospoviruses i:])%:% $E o hia B DABTE HITFEETT AR L
WSMoV # 5 g » @ F (FRIPUE - F 17d 30 2 ?&”ﬂﬂ;} BE AR B R pBAT R
’i%”igﬁﬁi%“}”“ﬁﬁﬂ“BMMmé4mﬁ&mﬁ:z RIERIFE R A TR
AARFER v BT ARE B RISIPHEREE  UREFFRL L -3 #iTF LY
WAL 34 X BB TLBAC BB EY R L SR NFREY L BT SR
?%<Aﬂ%ww%f? Fick) LB RS R W URERT RAEL AT L IR

o WSMoV e A & /g sldey i SR 3lmact > n B4 5 - 82 2 #sa(silver mottle)
i%&’:ﬂéi%ﬁﬁwﬁ‘ﬁ&%ﬁ‘%%%3ﬂﬁ%@%ﬁﬁw@z@gﬂoe%
PR i)@&%@WSMoVi/@ﬁEf’r%%ﬁa‘/@\%/ﬁ\f’P CERAREFASNITFIERER S T

A A S RF AR W RI feptk o RERIEK e he BRHTZ
F-of

3
X RER S WSMoV Z Fifid  He WFx L F a8 %2 fa#,@g&;ﬁ:
bt ALY T P E WSMoV i R 2 @ikt £ ¢ @o g H 5 B
~€’f‘fiﬁiﬁi ERED SR (DS RRRBSER L L R Q)AH
AERECREA QELRE(HIGTY H) AWK TN EEBFFETEERR A
i fEw 2‘1”?'1?* L REE S TR i S Y EACUN

4 3 1 S 3 4 (Peanut chlorotic fan-spot virus, PCFV)
1992 & 10 * W EZFA T RER I A2 4 0 FRINGIEIRISE P LS e ¢t

A4 <A Sk P IR T LR RGE  FHY B 2ER A EEE AL AR &

%ﬁ?°$4ﬁ*k%;ﬁf9%ﬁ”*4@ﬁﬁ1 PRAEI L 75-100 nm & i
tospoviruses 2 ),%4% R4 e TSWV-NY ~ INSV 2 WSMoV 35 & g s B % o
PR HEFE S LS AR s a ©8.78) 5 1y feop % R E Pt i 30 &

z
|
Ef o B RLIEEFF 2R AT CERER 0 S ERBEEFONRBEALS



AFop o ; here (Vigna sinensis) A RMBY mEA L G AMF s L AFE
(Nicotiana bethamiana)f 7 ¥ *t A &z F = E & 2 (AP fp g - KR RTLEY
iR R BB T BT X ) 75~100 nm 2 AR B KA E T A B A
ﬁﬁ‘iﬁiﬁﬁﬁ%@@,ﬁ?ﬁ%ﬂﬁﬁ%ﬁ@%ﬁmaﬁiﬁé,%%@iﬁéﬁ
Fdo Pﬁﬁlﬂﬁ?% Bl e gavigrep 5 opd ket 2 %A G RIT me BE2 b TR
@369 . PCFV ‘5.4 | % #] & (Scirthothrips dorsalis Hood) 4 A 4= 34 44 i 3%V - PCFV
ﬁﬁ}ﬁﬁéﬁﬂ%%#%&%ﬂﬂﬂWW\&%ﬂm@$w‘&$ﬂﬂﬂﬂﬂwiL¢
4] IV (WSMoV) & & s 25 B 2% Flot 4945 2 Py 3v o i poiat 1998 & % v B
Tospovirus 4 K% )1%4 it € R ) 5 % L i i 3l(Serotype) - PCFV AL 7148 sRNA > &
2833 BYIH L ¢ BB Y LR S AR H P R
é(N&)gﬂ&g%4&1’ﬁ@éiSLﬁm“m}g,ﬁgwéwiz@4%m@4
A R o R 19.3~542% = @ PCFV eoprif v AT hgpd en3 40K
A2 - B 311kDa chjd-v - 2 @ ficm X4 Bamd Apio § 22.3~67.5% dreik
Fatpbe B oo pt b A H A TR AL H 3 77 £ 4 STAUUGCUCU-3 613 7 » e g R sh B

7|21 8 v tospoviruses 4p F » F]pt 5<GE B A F chi % 3% F PCFV & _Tospovirus & @ 2 - 3746
86) |

o]

A4~ EER 2 tospoviruses & § FEAL S AR s A 2 ap U SRR ok Ui
LBIRESY T RS (T ],;5.* Nk o

-?s

A TP pEFAY
AT

BARIE L F 2l g R A A OV R4 @Y Fe L
AT g e gt O 2 farpepdCONE T s o 1Y E TR RS 2
Feihaipd bop A5 Io5 82 o ERITARRS Bh5d T HoH
VoA gpEE o R R ARP FRF A2 2 g

A1 8B # ((Lisianthus necrosis virus, LNV)

¥t 1995 £ 300 Gt B R- TR R AR £ 2 A1 (Eustoma
rusellianum (Don.) Grieseb ) % 5% 12 }Iis* BAZBEFHGK - SAHE 4 Hh FEETH
m%@%ﬁ%@@4wwawoaﬁaﬁ&4aﬂ%ﬁﬁﬁ’%@vyajaﬁmm?%
AF ¢ Fsad i on S oma gk o By ¢ DR B ek 0§ ARIT S kg & S
prb o FHEEFL I ERRTEEASE TR ziipfiu ﬁvyﬁa@v«l é_%:é‘:}?aﬁ&:a‘_itﬁ_%%ﬁﬂﬁ
HAefE g dm ,P,i;?ﬁg PR BT ~ E R BIEX I Eed] 0 T REA, 0 SRR IR



§ e i @00 vt o 3 g i R R 4R 48 54 B 454 028 {64 2 B fipagho B ¢ Nicotiana
bethamiana 2 N.tabacum %@ fE# % & 2 s supbppco B fep Tl R E T+ BT
St VRETIE L3202 RARA el ARTEY A Ty R RT3
BT FONE R e N TR BT B A A AT e TR 0§ BRIE S p A )
SRk g F A e fr LNV B oA S gl F o LNV 5 FR T A 4k
ﬁﬁi%&ﬁ%%%iﬁﬁﬁﬁﬁ’ﬁﬁﬁﬁé%”%iiﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁi
(LNV) F#8 F i 8 b 207 LNV RS S @4 an Bpd v gd g4
B35 @ 4 p & Iwaki £ (1987)3% 2 LNV ¥ 54 2 #(Olpidium spp.) @5 - 8225 LNV
Bo% 3t 1983 & d P & Iwaki (1985) % 4 s+ m®), w Flg pry A LNV A F M chie & %
PR 70T o s LNV kg o i & 2 2 4 38 2 L 7 27 & Tombusviridae # Necrovirus
oo KR 04 R LNV R0 A $HR(LNV-L) 2 B 2 84 4k (LNV-C) » & B2 ¥
BB RES AAGHEFTREE-H L LNV 2AFIMAF|ZEAR ~ TAZ A
P4 470 5% % Bor LNV A P18 > & 5 4764 B % 4 e (nucleotide, nt) > ¥+ @ F T B 3v >
P AL F1RE en e = &2 Tombusvirus #3717 > @ 22 Necrovirus 4p i & $ i< 5 22 Tombusvirus % fi&
BAARR R 5 73.2%3 97.2%2 FF o F]p > 245 LNV A Fl#chie &£ 2 P B 5|8 0 LNV
Reik & #75F 47> Tombusvirus & 2t Necrovirus B°7 e LNV fn [ % B 4 @12 1995
£33 RAI G R 2 X B xR AR EF S o o SN R R B
2 PR R 2 BT o R pT g i e iy MO
& & % &4 (Broad bean wilt virus, BBWV)
1995 & 8 ¥ 3ty Ehw ESREOS N L2 FRAFRE P ARBI R HMZ B
Phoe fepthen T S E R AR g kS RS2 S Rt ¥ s o g T
MMBEBEE? & F Sy h ETET L EFRTEVERL E2 X pm4 oralde
Do % n W4%285% 887 BBWV ¥ d $+7 (Myzus persicae Sulzer)mt i i~ g/ i
%;ﬁﬁmmhmeKMwom%ﬁ$ﬂ@im“ﬁ%§%ﬁ%ﬁu2%ﬁ&ﬁ%%’?
FAEACELT BRI E IS 28nm 2 § A zkALm A S AQE o B4R~ 2% - & & (Nicotiana
rustica) * &% 2 2 fep E S CER w2 e AT BRBIIATINZ B A IR VP A
fem e HES L EP e lore [T 7 BE T & HK 18 (lattice structure)2 &5 & 42 7 22
AR N Y A e 2 AT (N rustica) ¥ | E /L4 28nm 2 &3k
A4 3 1% SDS-PAGE T 74 & #tps# 3f 30 - 193] 24 2 43kDa @ i v = H i -
DAS-ELISA % indirect ELISA 4 154 7 74 &2 54 5 Fabavirus + fl 2 2 £ 454 -2
(Broad bean wilt virus-2,BBWV-2) 2 - & % (strain) > &2 BBWV-1 & § #gds 2 o 557 4 M

% > Fabavirus f /2 % 4 5 % S 3402707



LHFRNR ERBE BHA TR Brspd 2 EiuRags O s

FEATA Y 32280 5 B4 R FHR GEP A2 TN R R RGO
Fen b ERz)o

B2 %ﬁr_ﬁ; s (Carnation mottle virus, CarMV)

2002 & 4~ 5 7 A RRA L4 B SRE AESNe WAL B2 ERL 5T E
(K Echo kgr, Holland ) % . 2 g 4»}?54 Fldez B ¥ Bk o }‘a}}iﬁ% P oo BTG

A
FRALFSF CHonssh A F os FAOR o epE P AP RSB AN TS MR
FIE S 32~33 nm 2 BRA A A o & i ERRA N BT AT HLp A B B
%(CarMV)%”ﬁ ARG G o AT B e p BB E R i 2 e TN TR 231;].),%% 3B
oo EARARE KRB 4] "t’fg—)#‘/z’\/?i-*;?‘f"’#ﬁulo it CarMV 4 3kt | 22
e A e ALY E - A F RN 40KkDaz B hv TH o AT R TR
H 44 CaMV v AFIRT BB R E -5 H 1 F SR EFRYF
(RT-PCR) #i t§ CarMV & ?FT;A} Wik R0 AT TRFEAZE A BATE 2 1047-nt
(nucleotdes) 5 35 126 A A1# A1 (Genbank) © < 5 42 & CarMV amrﬁ‘;s
GO TR ST AT 0 L SRS CarMV & A R L 95.6~97.9%2 fi ik A

4P F= & (nucleotide identity ) % 98~99.1% %z s & 7|40 & (amino acid identity ) - % &
P RERE R s MY p LR 2 %5143 oS e A LG CaMV oeh— & gk o
F pF CarMV B 4 & 2 %ﬁ_r,ﬁf 5 F Zsesr? .

W 5
!
_:\

BEILEE SE NG ER e BpAs TERBURERS O B2 %ﬂngw
> ,.z%*ﬂ',f‘:if:}}iai Nz 454 5 %% T_Ifﬁ (34196) , ¥ ¥ LT o }Ii;.qr 3 544 A ;T}}i;

¥, 4 % %3 sps 4 (Cala lily cholorotic spot virus » CCSV)

2001 & 3 7 %454 j& ¥ (callalily, Zantedeschia spp.)fs # 4 2 33 41 17 ¢ SRR AR
AL EFHITRERRE2 L BFFBFRINGEITERY 234 EF ARSI F
oo PG fem EA R S R R RAT T Vo R BT BT E S 75~105nm £ § ¢
ME2 AT IR A AR M e R F W E B sl R R 4836 ﬁ {4 % % 24484 CCSV
EREMEY 1AL R LA, E AR 2YCCSV T 54 3§ &8 (Thrips palmi)
YRS Y @4 o Indirect ELISA %2 western blot 5% CCSV & WSMoV £ 5 i 757 % B



% > 222 INSV ~ TSWV ~ PCFV P& - £47 A %327 % 3 8 _CCSV 2 FE}?}%E#? K i
F1* WSMoV N- F] & — 14513 $i2 45 RT-PCR ¥ Ju 2 22 DNA ¥ B> e o8 L-A 7
B e e 3 7 L 5"AUUGCUCU-3 e15 5 i g R 8 5 5|2 2 tospoviruses #p ¢
B7H 5 - {8 tospovirus > 7 U H mAHL L L E 0 B EFmmd @ AT S
RNA > £ 3,172 B> & 5 5 BEFEE 2 £ 2837 2 Sfe32mgds - 47
ety (NSs) AFEH 6 ficmE pmd Hhopd ik ARgpaik & J
20.1~65.1% = @ PCFV bl v A FIEH i fivse X 4 Hheopd g 5 19.9~66.1
% e AEEAR R R o ¢t AH L-A TIP3 7 24 5TAUUGCUCU-3 ihf 5 B i
TR AE 7B HT tospoviruses 8 0 Flt G @ A F B % % F PCFV & Tospovirus
Ko 2 - 374809

L
GAPURIT L B E LR AR FR s BATHEA TIEF opd OO0 B o

/I;E 3 771042 g %;@5; «‘fﬁii 103) |

FE :}?55 3P U & 3k (Capsicum chlorosis virus-Ph, CaCV-Ph)
2002 # 10 7 g5t BR S AR L S TR AR 8R4 ”f‘—"?e?@ FEIFFET AL G
?_v,

T s Bepm A 2 ENR- BAF PRl B AR T ERERE (5% - RE>
# ) A% Bor Ed tospoviruses 7314z o w FF RS % K;T T4 AR A R WSMoV 4
i%éi%ﬁ%—ﬁfﬁw““fﬂﬁﬂéﬁ#% U E AR TR R LR

# ch L RNA & B %7 % (conserved region) & 7| 2_ 4 47 » Fradpt 514§ 1% 5op 5a Bh ciey - ff
/ﬁa% R SRR T Iﬁa% B i f%%hdﬁﬁq* 2_ ¥ 8 3¢ (nucleocapsid, N) Ak FiE {7 3 tg 2
o EGEALE R SR Rl R R S RIS R (R S R A B kA
i M e AR 1 o & (Capsicum chlorosis virus, CaCV) » gosé-gt d i dfcfjf b 4 32
CaCV % % % CaCV-Ph'®'" o d o @21 &40 CaCV-Ph F % A 3 & fH > & s 02
%@%@%~ﬂ$%%%%w§&§’@&’@+éumuiowéﬁﬁch%am%
A AL B R RRNUB G B R ADRN > TGP RS DB R R

S T ;rl:),%% (Phalaenopsis chlorotic spots virus, PhCSV)
2003 & 8 ¥ g7 R A0S < Bl R BE ¥ AR sl o A AR
T ATHCEBLE R B £ SUREA ST ATA Hp 4 gk 494 ] 15x750-800 nm
£ - 347 kDa 23 3=~ i mt#42 45-50C o 5 FF R AT %‘r.}}ia* 2T 2R K
B AE Y mAE B(Potyvirus)ps 4 2 B pkFuR G s Ak AR F o e HEpE T AR



WELEYRAH R RS RS AR EFTRIEFHA PR IGE
i -9 (coat protein, CP)A F1 & 712 & 47 » kg5 A 37 56 & @ i 4 A 44k 5 - 374
M2 BHEEY p4 Bopd  Spd v RBRADSFS S APUFE P RS g2
FiR o F#-R & 4 S pURFFF  seglgs 4 (Phalaenopsis chlorotic spot virus, PCSV) 771

&J— =T
P RP

RPN R ERSAA ) RREAS DI L IS RO RS IR
%ﬁé%m*u%“%“ﬁ%%W¥ 0GR AT 0 & B AT T RELE R B Y b
FUFE A HARR IR o AU LT o S P A R R R A Rk
—ﬁﬁ#% LA R At R R A F A AR EB I ER B Y AL

PR RN B E L R PR R T A e A | o TS A - LBk
‘ ﬁ AL G R A e B2 AT S R R R RSB F R AL R AR
BAIFEUBALADPIE ) 8P BATHHEMFUIIL LR AR F FoRE o7 E K B EH
B H e (FRB A BART AR > FIATH O EI AT AR AR o @
BESETARFERER AR wh e b PADEM S L2hBERALT o b bR
TP AREMHERN PR @2 PS5 - B FEA IR PR o - B g
AL AR R EE R PERPR kT R R R RRAT ] S LB R R
- G RESLE SR AT ROV R AR L R F g
P r iy - R0 BAERASA E O RENE AFCEBRET AR
B LR AR RBTOEFTE ek e AABBEADITET o B A LA
RIFLAAELE FHERATONAER afeA-FgpmiEp e s 22802 R E 2%
RN e F RE W E R RS TR - L NAEERARAD AL Fenk
ONERFLRAF AP SRR PRI £ E R DT Aot 0 g TERGY A
R R BT P A F R Y G et 2 R A A S E M (R o £ B
REREBE FTHURE & B R E N - R TR R AR SRNG HR G RS
B 3o piRskk Ak o RFE fREERARCIERE P By LEFAE
Fefh ot R R AN A AER R 2L BT -
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An Overview of The Last Four Decades of Insect-borne
Diseases Research by TDAIS

Ching-Chung Chen
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Abstract

For the last 41 years of my career as a Plant Pathologist, I pursued studies on vectors and
vector-borne plant diseases at the Taichung District Agricultural Improvement Station in Taiwan.
From 1967 to 1988, my research interest focused on ecological studies of Nephotetix spp.,
Peregrinus maidis, and Sogatella vibix. Early work during this period on transmission of rice
yellow dwarf and rice transitory yellowing by Nephotetix spp, and on epidemiology of these and
also rice stripe provided bases for the development of control measure of these major
vector-borne rice maladies in Taiwan. Rice wilted stunt virus (RWSV), rice ragged stunt virus
(RRSV), and Echinochola ragged stunt virus (ERSV) were identified in early 1980’s and the
disease distributions found to correlate to the long—distance migration of their respective vectors.
Virions of RWSV, RSV, MStV, RRSV and ERSV were later purified and their physical and
biochemical properties determined. In the late 1980°, a switching of my research interest
occurred and it was geared to the thrips-borne tospoviruses , emphasizing electron-microscopy,
transmission, physical, chemical, biological, and immunological studies. The main subjects
included Watermelon silver mottle, Peanut chlorotic fan-leaf, Calla lily chlorotic spot, and
Capsicum chlorosis tospoviruses. Since 1995, viral diseases of ornamental plants have become

the major subjects to draw my research efforts, from which some results appeared else where..

Key words: insect-borne disease, insect vector, ecology, epidemiology, isolation,

identification
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Appendix table 1. List of plant viruses identified in Taiwan with the author taking part in identification work.

New record in

. locations samples -
Viruses Taxonomy Vectors Natural hosts do- | inter- |References
collected/Year ) )
mestic | national
Rice ragged stunt virus Plant reovirus | Nilaparvata lugens| Chaiyi/1978 |rice o 133,34
Echinochloa ragged stunt virus | Plant reovirus | Sogatella vibix Tungshih /1979 |Echinochola ® 133,39
Rice wilted stunt virus Tenuivirus N. lugens Tungshih/1977 |rice o 30,6366
Maize stripe virus Tenuivirus Peregrinus maidis | Taichung/1987 |corn o 78
Watermelon silver mottle virus | Tospovirus Thrips palmi Changhua/1988 |cucurbits o 84,101
Peanut chorotic fan spot virus Tospovirus S. dorsalis Chaiyi/1992 peanut o 07,77
Cala lily chlorotic spot virus Tospovirus T. palmi Changhua/2001 |cala lily o 63,93
Capsicum chlorosis virus Tospovirus | Thrip? Changhua/2002 |Phalaenopsis o 7104
Lisianthus necrosis virus* Tombusvirus | — Changhua/1995 |Lisianthus, o 39,63
Broad bean wilt virus Comovirus | aphids Changhua/1995 |Lisianthus () .70
Carnation mottle virus™ Carmovirus | — Changhua/2002 |carnation, o 197479
Phalaenopsis chlorotic spot virus| Potyvirus aphids Changhua/2003 |Phalaenopsis o 76,103

* A non-insect borne plant virus




