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SR+ FIARERNZRBEREZ R ERORE RN e B AL EIRE - FIRIEK
HARSEACEE o IR #4309 5 55 ALm 35 (Beet western yellows virus; BWYV) ~ F6Hk 3 % 895 3 (Cauliflower mosaic
virus; CaMV) ~ # A% & & (Cucumber mosaic virus; CMV) ~ 3 &) #k 8% # (Radish mosaic virus; RaMV) ~ 3
Tk 8w 3 (Turnip mosaic virus; TUMV) & 3 #5529% 3 (Turnip ring spot virus; TuURSV) 6 F255% 5 e 7 #5 e M 4
B Fik 4 % J% 5 #7 7% (indirect enzyme-linked immunosorbent assay; indirect ELISA) 3 & 71 7] 5 54 fff 5 3246 79 +
FRAREGARRERY  REREFESEERFLEY  FEARGER - A ¥ BEMLEIAA TuMV &
FR 0 BWYV R 5 HAREEHABWYV E TuMV E % o A L 6 48 o7k & M3 ELISA & #7 ik 474
MG ¥ FERGE - FBE - w¥ - ¥ T8 emE s FE BEHR 27 &40 M+ FH
REATHE R RRB BARF o AATHEAE T K34 TuMV Bs kit ERER R - Eab e
(Lipaphis erysimi Kaltenbach) 9% 3 R » 1 AH RIEN Lok 09 1R35 4504 - 2 REH 0 A 1 BHH TuMV #F 8k
TAEBEER G 10 d BT B RRAL 0 FIRFEAE S B0 TuMV ¥ 1% R 7T i 100% 5 WF S IE 508 5 &
FAERE 5 25°ChF 0 1R FE BT 100% 5 ¥F S0 AR M % 10 min » 235 R TE 100% ; 29 SAEFE TR
135 2 60 min > 1% 3 F 7T 100% © AATHEAEF K348 BWYV o #em Ak VE &t 20 0k 0 5 5184
F AT 3% 100% 5 & 4F S F 8L % 200 RIBALB L & 25ChF » M FHFTiE 100% ; HF ST FHALK 1 h Bp
T 0 FIRBERGE 48 h o AR HF T 100% o A G E AR R T @ b 8 A F R AL BER B8 Koy By
AR 3 24.7% R & FEB AR (61.75 mg ai L) > 16% TR T REMFE (40.00 mg ai. L)
25% ik g R EMER (50.00 mg ai. L)~ 20% 4 dy K E M ER] (10.00 mg ai L)~ 1% % kT 5LH (6.67
mg a.i. L)~ 20% 35 &3EREMESH (33.33 mg ai. L)~ 18.2% s KA (22.75 mg ai. L) » 50% 3&7Fk
EPERA] (500.00 mg ad. L) % - "R 48 h 15 > SFSBTie BT 87% A L o DAEERIEGHAF R s
B RAE HARF B 5 6 2R 0 A 35% & BT IR 4RI EE S0% & 99% AR i AR EE 300% 89 %F s R AE -

RASEER ¢ T ORISR - FEERAUN T - SRR L W E A -

ﬁﬁ? rusticana ~ IZXEI1L%E Wasabia japonica)

HEMEY) (ZE& BVHSE Brassica napus) ik

TG () 97 (family Cruciferae o gggsstffwy (Wi TR AR RLETF Arabidopsis
Brassicaceae) fEHE % » M A - FREd thaliana) % o +FERMEYILLE EE (Genus
FOMANEZ AR & - RINIEYIE AR’ Brassica) iz BACHEESN: » AHELSERITSE (Brassica
FEYD ~ B RMEY) G0 BARIBHYBAR Aremoracia rapa subsp. pekinensis) ~ FEEEKH 3 (Brassica
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rapa subsp. chinensis) ~ 7% (Brassica juncea)
KUATF (Brassica juncea var. megarrhiza) ~ Vg
32 (Brassica juncea var. tumida) ~ SV (Brassi-
ca oleracea var. alboglaba) ~ {6 3 (Brassica
oleracea var. botrytis) ~ HE: (Brassica oleracea
var. capitata) ~ BREEHEE (Brassica oleracea var.

caulorapa) ~EA{E3E (Brassica oleracea vat. italica) ~

#t7 (Brassica rapa subsp. rapa) > DL} S E] B
Z£%8] (Raphanus sativus) (Anjum et al. 2012) »
1% 2019 FF 5 8 B EL ST F A& R (https:/
agrstat.coa.gov.tw/sdweb/public/book/Book.
aspx) L - BEMIE S FEAER O EHEHE
HFE4Y 5,466 ha » F7FE &4 106,296 Mt » H
DA B E AR ~ JLEAIBKE T R Y S
M By AT & - Al S 2 B EEA
55.9~23.7 } 5.6% o &SEKE R R FIEEEEH
fE4Y 1,808 ha » FEEFE4Y 73,219 Mt » H [
R E MRS - BALRR - JLEAY E R
B T By E RIS & > oyl S B ES E
B 48.2~21.8 4.0 F2 3.3% - HELE(EREE
HFELY 8,392 ha » FFEELJ 427,738 Mt » Hih
AR PR E ARG - BT R AL H E R R &
TR - Rl R B AR 22.5 - 16.8
e 152% o

B RIS SCRRGCE, - B EFEAERHME
Y2 e LA 26 FE (Lister 1958; Brunt et al.
1996) » H A E 73R 5 GG CE R EF K&
VEHE 4 (Duffus 1960; Gladders 1987; Hill et al.
1989; Stobbs & Shattuck 1989) - & & il & 2]
T FIERHMEY) 2 9% 3 9% b 90 i ¢ B 42 11> Kou
(1961) HNEEE iR SURKHA Z TRt - BE 2
SRR EC 8 FIA EH N S0 3 Cucumber mosaic
virus (CMV) (Chen 1975) ~ #55t40% 55 Turnip
mosaic virus (TuMV) (Lin & Lian 1983) ~ fLfHF
SEtR&URE Cauliflower mosaic virus (CaMV)
(Chen et al. 2000) ~ #5278 5 21 LK 5 Beet west-
ern yellows virus (BWYV) (Chen 2003) ~ &)
TR&UR 3 Radish mosaic virus (RaMV) (Wang
et al. 2014) K #EF &K E Turnip ring spot
virus (TuRSV) (Chen et al. 2011) - fR{EH 53
# > BEEE FEHEA TuMV ~ CMV » RaMV
FE3f HPLLTuMV BERLE H&HE
AEOBEEM (Green & Deng 1985) » XIR#E

ek L1 99

Chen et al. (2000) H REIpik DL EE TG B% 22 5 7%
43H77% (double antibody sandwich enzyme-linked
immunosorbent assay; DAS-ELISA) fg ] » #]
g H TuMV ~ BWYV ~ CaMV % 3 f& » HiH
RS RZIEVERIRE BEE - TR
HYHE > B S 60% DL E - HNEEDE
H+FIERMEYIRE Z IR 2 HHEE - M
AT REGEREERGEROCEELE - (F
Yyt AR LR ARSI BB E
P B0 & AR R S R T & L % R —
Ao W E SR FR T R R TT
R 2 TREt - DMERYUR BB K EETHREE
HIRNE 2 2% -

MR ESE

HERERERE

FECEMIME (G & FR)
+FIERI BRI M - SR 5 AL
FHEYIH - 5 & 2 EEERL 100 #R+F1ER
gk LESEZFEEFEYZ S E8RE - &1k
FEERFMBZRIIEERRE R EESR - 2
HIER R ETE - N4EEKE 2 (B. rapa subsp.
chinensis) ~ 45EKH3E (B. rapa subsp. pekinen-
sis) ~ FF3EHE (Brassica juncea var. strumsta
Brassica juncea var. oblanceolata) ~ H B (B.
oleracea var. capitata) ~ DI HEE (Brassica
oleracea var. acephala) ~ {EH[3% (B. oleracea
var. botrytis) ~ H AL ¥ (B. oleracea var. itali-

ca) > LA EEEBEEE] (R. sativus) °
R R SRR
ETRIHEE R EHER > EHER
P PR 6-10 {5 Ll 3590 F ik on > T HUHT 38
12 BREG » DI RERERER 4% (indirect
enzyme-linked immunosorbent assay; indirect
ELISA) J 6 FEFHHLMLE (BWYV ~ CaMV »
CMV ~ RaMV ~ TuMV ~ TuRSV) ZFHE X
a2 FH AR R 2 H AR S BERIE P - 6 TR
FHUMB AR - TuMV ¥ 5 5 1 Al K 2208
REREERZEL > CMV GET4IEFEER
EAVE AR R&ER > CaMV > BWYV
RaMV ~ TuRSV % 4 flifpi 55 2 fiAG 2P E H
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ELH#E £ 5 Agdia® (Elkhart, IN, USA) » [fijIE
ANREHETARKEEAEEM -

M RERE 2 A R o M0 FEEIEE R B
0.3 g LL3 mL 22 15 mM B 4 %8 & (so-
dium carbonate buffer, pH 9.6) iff 4 &) 1% 5%
B BRI A ELISA ZFERE A » & E i
2EE BN 3TCERMHEIT 4 h INERE K E
(coating reaction) ; &L 1x PBST 45 &% (137
mM NaCl + 1.5 mM KH,PO, + I mM Na,HPO,
+0.05% Tween 20, pH 7.4) 7% 3 X 5 IIAGH
BENMEREN3TCERMKIIE2 h; D 1x
PBST &k 5t 3 A% » N ALL 1x PBST 4% i
P R Y 2 BT i M B B B 22 2 LSRR R
#% (Alkaline Phsphatase-conjugated AffiniPure
Goat anti-Rabbit immunoglobin, Jackson, West
Grove, PA, USA) BN 37TCERMKIE2 h; DL
1x PBST & /& % 3 ik > mefe il ARE
By 1 mg mL™ 27 fif 1 0 s B 25 K BT (p-ni-
trophenyl phosphate, Sigma, Saint Louis, MS,
USA) #:{T 2 E K2 30-60 min - DL ELISA
F3E % (Emax™ Microplate Reader, Molecular
Devices, Sunnyvale, CA, USA) FHI OD 45, 2
WS AE - R B R FER I S R AR » B
EEANERER 2 2x &> RBIERNE -
tmhlETHEER

W EE T & A AERHER 3 45FK 3 (B. rapa
subsp. pekinensis) ~ NEEEKHZZ (B. rapa subsp.
chinensis) ~ H B (B. oleracea var. capitata) ~
JHZE (Brassica rapa) ~ 73 (B. juncea) ~ J7EE
(B. oleracea var. alboglaba) ~ {Eff3% (B. oler-

acea var. botrytis) ~ H {63 (B. oleracea var.

italica) ~ 2£78] (R. sativus) 3£ 27 & 40 {L5%
T o EALTE T EE AR 1,000 fufEF (& 10
i Ry — (A fm ) > DA B2 6 72 I 0% #E 1T A
T ESMET 2 HFHER -
HHEEZFERS (TuUMV ~ BWYV) £
RN B2 ERRC ReY

I 3 B R T R I T R ZE%E (Che-
nopodium quinoa) HEITIHHE T HE » BEHUE —IK
BEMETT 3 EEAAL - Fris B emE M RE LA
K SALES TR ERT - LRI BERR 5

rere

]

70 % 52 1

PR R BEER (BIE R EEERA3E) » +F1E
BIEESEE ONB3E -~ EEHEEE) B
(ERE(EYIEEE 20 £F) - b 9% FH i - B4/ B
0F &5 [{AS20F (turnip aphid) » 2% 1 L. erysimi
Kaltenbach] FYE#EFF M (EH G - BEENF
M~ WEaE) - R 21 d BIEERREER
B RS PUE BT E RN - HE R EE
TR (LUMDE M 6145 ELISA fgnfll 2 S0 BEfE g
BR) o fEE I &N B W EEERA > EBENR R
R E M P& 24 h glEREH -

0% e B L ROR Z BRI R SR
T plf% 2 TuMV ~ BWYV ik FIEEHE
24h % B— KD HEEO-1-2-5-10
F 20 55T 8 0 4848 h % DULE /KB E LG
MhrEads  BEBSRERARNEREEE
o AN[E|JEF (acquisition) BJFFE (inoculation)
Ui S BLEERCR 2 Bl E » R E T &
FA15~20 2530 & 35CARELEE T TuMV
HBWYViEBEHREFENE 242 HEE
ZOh (25°C) 2 HETEAUE (I © 48 h BB FRaEiAs
BT I & 2R HUE TuMV B BWYV i 5
MiEHF 24 h 1% > #&2 1520~ 25~ 30 K 35C
NEDRE T EUE @Rk 48 h 28 FRaakE - RE&E
BB E R EHES -

EHNERNEEEFESCRE ZIGHEE - 17
TuMV #E & U a R & 7y B i3 15321 o
Al TuMV sk FEERE 0125
10 ~ 30 k& 60 min » F£5% 2 {EHKHIUE 48 h 2%
Fraafs  REBZERERARNEREEE
- BWYV EF NS - BEERE
TFoy Rl BWYV sk EEFEHNE 0 0.5
161224 48 h> B E2EMFEE 48 h
"M brane - REBRKRERTNERHH

HE B R EEBERCR Z kiR E o £
TuMV $2 f B & 5 T 80 70 R J 35 00 S 0
TuMV gtk FEHHE 60 min » FF% 2 (@
SrRREREEE 0~ 1~2~5+~10 30 & 60 min
‘B rahe - REBRKRERTENERHH
BHBE £ BWYV HEHN AR - FiEE
{REF s BWYV stk FEHEHE 24 h 5
B @R B ER & 005161224



F. 48 h 1% 15 R aa ke
T B aaba R G

JH BB 35% fit BT RAETE (soap tree con-
centrate) ¢ H%H 99% WEY)H (mineral oil) %5
IR ENAHE Y REEM BT F 22 AR
SEAL o % DA R E AR Y 6 S0 SRRt
HY/INESEBEEE B (BN RBRET) 73Rl 2
4~ 824} 48 h kst BIF & BER » W LAE
KRR S E R - 4R 4 EE -

{BERZER M B &5 DA SR EE - &
W EE T FAEREE 2 T & S A HE R AR T i S 7
24.7% F R =R #E /KGR T [Thiamethoxam
+ Lambdacyhalothrin suspension concentrates
(SC); 61.75 mg ai. L] ~ 16% A J& T 7K 7 M kir
% [Clothianidin soluble granules (SG); 40.00
mg a.i. L] ~ 25% Fiizz KAk (Thiamethox-
am SG; 50.00 mg a.i. L) ~ 20% 25 Fa /KA M
(Dinotefuran SG; 10.00 mg a.i. L) ~ 1% ZH0T
B2 [Milbemectin emulsifiable concentrate (EC);
6.67 mg a.i. L] ~20% gl /KA TR 7 [Ace-
tamiprid soluble powder (SP); 22.75 mg a.i. L] ~
18.2% 25 % it /K & 7 (Imidacloprid SC; 22.75
mg a.i. L) ~ 50% iﬁﬂ‘ﬂ&@‘@f’\’”“l (Cartap SP;
500.00 mg a.i. L") » 3 {77 5 i FH 125 b F
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Table 1.

’E‘}E

& (R 101

DInE s HEERE A B 50-70 & (AR NA
FEREE o Sy RIFY 24824 F 48 h 1&5T
B R BIER WA KBS IE - 35 EE
R -

LS

AEOEMERZSRETTERIERE
MBI TR S E AR

FIF BWYV ~ CaMV ~ CMV ~ RaMV ~ TuMV -
TuRSV 6 f& 5 15 . & il # ELISA \ffﬁﬂg
Lﬁ%ﬁréimln:nﬁﬁ% S A ERHEE
ERETR - BE—wEELER U TuMVFSZ r*
T s i B (7 60%) * BWYV 202 (0-10%) °
TR EE S AL TuMV Bl BWYV & F
(0-23%) (& 1) » " 5 M R S R AR 7 By 28
& - **ﬁiEEaEﬂiiE H s EE DL TuMV
MHFERE > BWYV 2 BEE&RAER LU
BWYV i TuMV [EER

AT HER

LLBWYV » CMV - CaMV » RaMV » TMV
K TuMV 6 185 5 U5 AC & A% ELISA 73874 -
AT TR M - 38 & 455K 0 3% B. rapa subsp.
Pekinensis ("FKF5, ~ TR, - T&RFE, - TR

TR R GRS -

Incidence of single or mixed virus infection of field grown cruciferous vegetables detected by indirect en-

zyme-linked immunosorbent assay (indirect ELISA) in southern Taiwan from January 2018 to December 2019.

Virus infection (%)

Single virus infection”

Mixed virus infection”

Cutivar/species s?rzi)(l)gs TuMV BWYV CMV CaMV RaMV TuRSV Tu+B Tu+C Tu+Ra
Brassica rapa subsp. chinensis 164 45 10 0 0 0 0 23 0 0
Brassica rapa subsp. pekinensis 136 55 0 0 2 0 0 0 0 0
Brassica juncea var. strumsta 56 25 5 0 0 0 0 6 0 0
Brassica juncea var. oblanceolata 154 16 0 0 0 0 0 0 0 0
Brassica oleracea var. capitata 98 25 8 0 0 0 0 9 0 0
Brassica oleracea var. acephala 85 19 3 0 0 0 0 0 0 0
Brassica oleracea var. botrytis 20 10 0 0 0 0 0 0 0 0
Brassica oleracea var. italica 30 7 0 0 0 0 0 0 0 0
Raphanus sativus 320 43 0 0 0 5 0 0 0 0

“ TuMV: Turnip mosaic virus; BWYV: Beet western yellows virus; CMV: Cucumber mosaic virus; CaMV: Cauliflower mosaic virus;

RaMV: Radish mosaic virus; TaORSV: Turnip ring spot virus.

’Tu+ B: TuMV + BWYV; Tu + C: TuMV + CMV; Tu + Ra: TuMV + RaMV.
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7 1 9k)) ~ REEEREZE B. rapa subsp. chinen-
sis (=258, - TRE, ~ TdFH, ~ T64%F)) -
HEE B. oleracea var. capitata ("EFk, ~ 5
e, ~ T4fids, ~ THE)) MW B rapa ("5
- FE "By B "FTRE, ) ~ TR B
Juncea ("FHFL, ~ "Gy~ IFEE B. oleracea
var. alboglaba ("22#, ~ "¥{t,) ~ {LHIZE B.
oleracea var. botrytis ("EHF£40 , ~TEZE | ~TE|
E)) ~FAE¥E B. oleracea var. italica ("755E,
"Gk 39%)) ~EEE R. sativus ("TBHAL, ~ THIR))
27 ST 40 LR AE B o KDL b HlU ks A
S R 70 A B AR A Y A 6 fER E -

HHEBIHFERS (TuMV ~ BWYV)
BMEs (FX17) BRER< Y

DU A TuMV (R R e R #E
10 d 1& - HeIRTERYEE I ZE BB m] L3R BE 1 4L
P BRI 50% Bl 5 SR HEIT S
R T 100% (R 2) - IF &2 1€ 30 L 5B
TR By 25°CHY > R ATEE 100% (F3) °
WF 23 48 25 SCE TR A R RF 6] % 1 min > BT A (5%
P EUEREEHRE A 10 min > F3HR
FEE 100% - 35 0F 22 A R ] By 60 min >
HERE]ZE 100% (£ 4) -

PL1 &4 A BYWV {f 30 Bl o] {55 >
EEHERATE 100% (R 2) © &1 8500
JE R 20°CEGHE MR & /s 25°CHy > R ] &

%2 FEEZFSEETEE TUMV « BWMVY
Table 2. Transmission efficiency of TuMV and

BWYYV by different numbers of Lipaphis erysimi
Kaltenbach”.

Virus transmission efficiency” (%)

Number of aphid TuMV BWYV
0 0 (0/10) 0 (0/10)
1 50 (5/10) 40 (4/10)
2 80 (8/10) 70 (7/10)
5 100 (10/10) 100 (10/10)

10 100 (10/10) 100 (10/10)

20 100 (10/10) 100 (10/10)

“ Aphid transmission was conducted with 24 h acquisition ac-
cess time followed by 48 h inoculation access time.

Y TuMV: Turnip mosaic virus; BWYV: Beet western yellows
virus; percentage of virus transmission: (number of plants
infected/total number of plant inoculated) x 100%.

100% (% 3) - WF s HU B HEME Mg 1 hEIT &S -
5 HUEFFE 2 48 h > HEREE 100% (£ 4) -
WiTEE (RFE) BaERMA

LAFEREEED A E M (35% fift B R4 f
99% TRV ) EEEE RN G BRI A NE 3
BEEE L Rl 2-4~8-24 48 hiRETH
R ESER - slBads R Ry © 35% M TR
R 50x ZWF & EIEAR 77l B 19.0 ~ 30.0
33.5~50.5 F2 59.5%  35% it B B4 I T
100x 2 WF s EIER » 43Rl By 17.0 ~26.0 ~28.0 ~
48.0 52 56.0% ; 99% WEYHMFE 300x 2 i &
£ SE R > 43 Bl B 30.5~35.5-41.0~55.0 &
77.0% 5 99% BEYIHHREE 500x Z W& EEE
1A R 25.0 ~31.5 ~36.0 ~47.0 52 70.5% (F35) °
AP IEEMIE R % 48 h B AL /A5
o DL 99% BB #5 R 300x K2 35% it fE
YRR RE S50x B E -

I ) (R S B/ N B S BE B v T |
8 TE I AL ST © 24.7% BHUL BB K G
SN (61.75 mg ad. L) ~ 16% A J& T 7K % 1 kit
Pl (40.00 mg a.i. L) ~ 25% 8 22 7K 72 1 KL 7l
(50.00 mg a.i. L) ~20% 45 KA R (10.00
mg a.i. L) 1% 25 TAR (6.67 mg a.i. L)
20% i KR R B (33.33 mg ad. L)
18.2% 25 M /K G (22.75 mg a.i. L) ~ 50%
BEFEAKE MR (500.00 mg a.i. L) » 53522
4-~8-24 48 h ket B @ EER - plipdd
SRINBERIERE 48 h 1% > WHEBSERITE 87%
PALE (R 6) -

aEm

BB & H 1961 BRI 7E T+ FERHE
VIR BERES T 60 4 » ERHEELES
ZIiEHBETEA TuMV ~ CMV ~ RaMV 2 3 i -
Hrp o DL TuMV #4352 96% » CMV K
RaMV #/b > {&1* 8% (Kou 1961; Yang 1971) »
BT IR A & S B F O R SR IR E
B4R E > 5 g TuMV - BWYV R s R
WiRE » REET R EE S E 52-87 %
BURIL R B UAE F ERFEZ B S (Chen et
al. 2000) - {E & 2 2018-2019 38 & fi5 5 &%
TN+ FAEREZ R EREAEY - hER e
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3. AEPEFSEFERE T IR R ERE TuMV ~ BWMV 2R 7 2% -

Table 3. Transmission efficiency of TuMV and BWY'V by Lipaphis erysimi Kaltenbach after treated at various ac-
quisition or inoculation access temperatures.

Virus transmission efficiency” (%)

TuMV BWYV
Temperature ('C) Acquisition” Inoculation™ Acquisition Inoculation
15 40 (4/10) 60 (6/10) 90 (9/10) 60 (6/10)
20 80 (8/10) 90 (9/10) 100 (10/10) 90 (9/10)
25 100 (10/10) 100 (10/10) 100 (10/10) 100 (10/10)
30 80 (8/10) 60 (6/10) 40 (4/10) 60 (6/10)
35 20 (2/10) 10 (1/10) 20 (2/10) 10 (1/10)

“ TuMV: Turnip mosaic virus; BWYV: Beet western yellows virus; percentage of virus transmission: (number of plants infected/total
number of plant inoculated) x 100%.

¥ Turnip aphid acquired virus at different temperatures for 24 h and then inoculated virus at 25°C for 48 h.

* Turnip aphid acquired virus at 25°C for 24 h and then inoculated virus at different temperature for 48 h.

K4, A ETEH SRR T R EAE TuMV ~ BWMV 8RR Z 2% -

Table 4. Transmission efficiency of TuMV and BWYV by Lipaphis erysimi Kaltenbach after various acquisition or
inoculation access time.

Virus transmission efficiency” (%)

TuMV BWYV

Time Acquisition” Inoculation® Acquisition Inoculation
0 0(0/10) 0(0/10) 0(0/10) 0 (0/10)
1 min 30 (3/10) 10 (1/10) - -

2 min 70 (7/10) 10 (1/10) - -

5 min 80 (8/10) 20 (2/10) - -

10 min 100 (10/10) 60 (6/10) - -

30 min 100 (10/10) 80 (8/10) 0(0/10) 0(0/10)
1h 100 (10/10) 100 (10/10) 20 (2/10) 20 (2/10)
6h - - 20 (2/10) 30 (3/10)
12h - - 40 (4/10) 60 (6/10)
24h - - 70 (7/10) 60 (6/10)
48 h - - 100 (10/10) 80 (8/10)

“ Percentage of virus transmission: (number of plants infected/total number of plant inoculated) x100%.
¥ Acquisition access time intervals followed by 48 h inoculation access time.
* Inoculation access time intervals after 24 h acquisition access time.

#5. FRIRREEEE B BB -

Table 5. Mortality of turnip aphids by using common non-chemical materials.

Mortality (%)
Control material Dilution (x) 2h 4h 8h 24 h 48 h
35% Soap tree concentrate 50 19.0+2.2 300+ 1.4 33.5+2.2 50.5+1.7 59.5+1.7
35% Soap tree concentrate 100 17.0+2.2 260+ 1.4 28.0+14 48.0+1.4 56.0+1.4
99% Mineral oil 300 30.5+£1.7 355+ 1.7 41.0+22 55.0+£2.2 77.0+£2.2
99% Mineral oil 500 250422 31.5+£29 36.0+£2.8 47.0+2.2 70.5+2.9
CK (H,0) 40+14 55+0.8 55+0.8 55+£0.8 55+0.8

“ Percentage of mortality: (number of dead turnip apdids/total number of inoculated turnip aphids) x 100%.
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Table 6. Mortality of turnip aphids by using 8 common aphidicides.
Mortality” (%)
Control insecticide” Dilution (x) 2h 4h 8h 24 h 48 h
24.7% Thiamethoxam + Lambdacyhalothrin SC 4,000 84.1+£3.6 90.8+1.5 96.1+1.8 100.0+£0.5 100.0+0.0
16% Clothianidin SG 4,000 634+53 683+28 8l14+62 91.1+£3.6 97.5+05
25% Thiamethoxam SG 5,000 66.3+62 747+£55 91.6+43 968+1.6 985+1.2
20% Dinotefuran SG 2,000 53.8+45 619+41 714+39 819+39 876+1.7
1% Milbemectin EC 1,500 67.6+35 772+29 88.1+1.8 945+£08 974+05
20% Acetamiprid SP 6,000 79.2+23 863+28 945+27 972+2.1 100.0+1.0
18.2% Imidacloprid SC 8,000 754+1.6 87715 938«+1.1 965+13 983+0.8
50% Cartap SP 1,000 755+1.8 858+1.0 97.0+1.5 983+0.6 99.1+0.2
CK (H,0) 13201  13+01 26+03 64+02 147+1.0

“ Percentage of mortality: (number of dead turnip apdids/total number of inoculated turnip aphids) x 100%.
¥ SC: suspension concentrates; SG: soluble granules; EC: emulsifiable concentrate; SP: soluble powder.

AR K HEBM TuMV B — E 2
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Occurrence and Aphid Transmission of Important
Virus Diseases in Cruciferous Vegetables

Li-Yu Tsao""

Abstract

Tsao, L. Y. 2021. Occurrence and aphid transmission of important virus diseases in
cruciferous vegetables. J. Taiwan Agric. Res. 70(2):98-107.

Symptoms of suspected virus infection in cruciferous vegetable fields mainly include symptoms
of leaf mosaic, mottle, yellows, vein necrosis, vein enation, and stunting. This study used virus sera
of Beet western yellows virus (BWYV), Cauliflower mosaic virus (CaMV), Cucumber mosaic virus
(CMV), Radish mosaic virus (RaMV), Turnip mosaic virus (TaMV), Turnip ring spot virus (TuRSV)
with indirect enzyme-linked immunosorbent assay (indirect ELISA) to investigate the infection ra-
tio of different viruses in the simple facilities. Among them, the detection rate of 6 viruses was the
highest with TuMV, followed by BWY'V. The most effective mixed-virus infections were BWYV and
TuMV. The above 6 sera and indirect ELISA analysis were also used to detect seed grinding liquids
of a total of 27 varieties and 40 lots of cruciferous vegetables, including heading Chinese cabbage,
non-heading Chinese cabbage, cabbage, rape, mustard, Chinese kale, caulifiower, broccoli and radish.
Results showed that no virus was detected. The leaf mustard or leaf radish inoculated with the TuMV
single-spot isolated strain or BWY'V by artificial inoculation method was used as a source of virus for
the turnip aphid (Lipaphis erysimi Kaltenbach) to study the transmission characteristics. Symptoms
appeared after 10 d of inoculation when a radish leaf was inoculated one turnip aphid with TuMV. The
TuMV transmission efficiency can reach to 100% when 5 aphids were inoculated at the same time.
When the acquisition and inoculation temperature of turnip aphid was at 25°C, the virus transmission
efficiency can reach 100%. The transmission efficiency can reach 100% when the acquisition access
time for aphids was 10 min. The virus transmission efficiency reached 100% when the aphid inocu-
lation access time was 60 min. By inoculating BWYV isolates with artificial inoculation as a source
of virus for turnip aphid, the efficiency of virus transmission can reach 100% when 5 aphids with
BYWYV were used to spread the virus. As the acquisition temperature of turnip aphid was set at 20°C,
the virus transmission efficiency can reach 100%. When the inoculation temperature was 25°C, the virus
transmission efficiency can reach 100%. The transmission efficiency can reach 100% when the acqui-
sition access time was more than 48 h. Using pakchoi leaves to test 8 commonly insecticides found
in the market, the aphids control rate can reach 87% or more after spraying 24.7% Thiamethoxam
+ Lambda-cyhalothrin suspension concentrates (SC), 16% Clothianidin soluble granules (SG), 25%
Thiamethoxam SG, 20% Dinotefuran SG, 1% Milbemectin emulsifiable concentrate (EC), 20% Ac-
etamiprid soluble powder (SP), 18.2% Imidacloprid SC, and 50% Cartap SP for 48 h, respectively.
Non-pesticide control plant protection materials such as detergents and oils were used to evaluate the
control effect on aphids, it showed that the better aphid control rate was found by spraying with 50
of 35% soap tree concentrate and 300% of 99% mineral oil.

Key words: Cruciferous vegetable, Turnip mosaic virus, Beet western yellow virus, Aphid transmis-
sion.
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