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K ra IR AL ORRE (ZYMV) 78 TR 1S B 1 RF It
okl

MERE

BOTEY HSRET KA R4S

HE
BEITER ~ 25855 « MRFRILE - FEES - 2017 © SRETIGHILIRAUF S (ZYMV) &R T H%
HYRHE R AR - &I RIS 66(3):230-239 -

Yo & M o0 #r (bioassay) © P4k B4 8Y %92 547 (indirect ELISA) ~ ¥ 77 £ 7f & (western blot) A R 4%
B BB R JE (RT-PCR) Fin & 7 ik X AL » AP KA T 42 d R R i 80% 5 (ZYMV) 0942
AR AR P SRR R AL oA R EAA SRR T ERBRERGERTE -
VAR 1 AE T A AROR] AR AR RNAAZ 0 b | B RAETRIEA ZYMV Mt 5 2A “Seedhealth” 2 X3+ E
o HAR HE % 047 £ 0.46%  HF ELISA M RFE ¢ 42 1% 48 RT-PCR AR R - BAZERE T ZYMV 8975 /£ » Mk
## /- H RT-PCR & 49 » & — FaE TR & R 5 20l b F H BRI B3 AE T - RARA TREARERABR - R
T EINAETF > BT O AR SRR Z ARG - ZYMV BAE SN » 3R 04055 & 48 09 R F 9148 T 24 ELISA
IR ZYMV AR BUS % S A8 o) JE s bk R 4R - AT F TRF 26% WA ZYMV » T #8154
%o REMAETHEZYMV RS - BAERKRREZIRF RE > RERA - ARARRTESH
ZYMV ot AR R TFRANLRAOR T RAR S RE > @F 8K WEA L TEEA WRETFTRESR
HZYMV o 5 B 10CKAEEA 1 yr b8 EEA ®RAET > 75H 60% TH it ZYMV » @ th 5 35 B4Rl
TR RSO -

RABEE | ARERRHDRAR © IR AU PR - B

BRERYR S - SRR E R =L A &
R ZEH  REURE T2 - H4tkz
G A OABACAS R - EHEEE R ZYMV 4L
T T B I B 11 (Lecoq et al. 1981; Nameth
et al. 1985; Greber et al. 1987; Provvidenti &
Robinson 1987; Gleason & Provvidenti 1990;
Robinson et al. 1993; Wong et al. 1994) - {H

IS
% INE L ER UK (Zucchini yellow mo-
saic virus, ZYMV) 1£ 1981 &~ 2E (Lecoq et al.
1981) B35k F (Lisa ef al. 1981) FS 42300
it 0 PR R BRI AH WL 3T - 1985 &
BT ZYMV 2 53 BB TE H e (Hseu et al.

1985) © ZYMV J& }i* Potyviridae F} 2 Potyvirus
J& - R &R B AL > R B R B SR 1T
&k DLIE K @M 7 1 > 7T RS 2 T R
EY) > 2 1980 FREH N ~ )0 ~ &0~ %4
J > BE N~ BR8N R 38 A i 3 3R B

10 AF A T 57 7 O & T TS AR 9 2% <F- 30 7] 3%
B ZYMV BB T - Hb R 07 1Y (3
PRI PR E S T LAY AR

1990 XAy s &5 > BN T/ A 18.9%
N ZYMV (Davis & Mizuki 1986) » Greber et

R HHEE - 2016 4210 H 26 H 5 #F2HHEA 1 2016 &£ 11 H 24 H -
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al. (1988) 1% H Cucurbita pepo L. FH 1% 1y
ZYMV f& f# 2% » Al-Musa (1989) 358 ZYMV
8% 2% 1Y Ranunculus sardous Crantz 7 f& 1 fif
RHWNELETH 1.3% W H ZYMV - fL4h
Schrijnwerkers et al. (1991) & &F C. pepo T
995 R BT e SR Y R T F B DL B T RROH
ZYMV - H 5 35 & FE R SR 5 EiER )
ZYMV {2 T 4 {1 5 %= (Desbiez & Lecoq
1997) > {HZYMV Al R R ZE LR E F > 1B
5E Y B4 F £ PR B R IR Lecoq et al.
(2003) FEH - &KX Fimag 0 ZYMV 7] &L+
#1751y fﬁ%ﬁ‘ﬁzﬁﬁéﬂ #¢ %E # (Fletcher et
al. 2000; Riedle-Bauer et al. 2002; Tobias &
Palkovics 2003; Muller et al. 2006; Coutts,
et al. 2011; Simmons, et al. 2011; Lestari &
Nurhayati 2014; Sevik & Balkaya 2015)
Simmons et al. (2011) 8 ZYMV £85I (C.
pepo sub. texana) EFEF{EHIETEE (seed to
seedling transmission) AV IH £ > (R [K ZYMV
EfR 4t £ fEIE (embryonic infection) o F#lt 37
R R VTRV s - i ZYMV &0 fd T {F ZL Ay B
RIEFTER - RIL - TERNEEFEH R
B ZYMV 89t (52 B o ASUHELEE
HY AR o B ik 2 T ol B » TS ZYMV
FE T EREAVER M o B DU T R A R
AL NEE T+ ZYMV 0955 -

ML
ZYMV g HI T3 T\ EEER

LLZYMV 27 PR (31B0S) 1F B 5L
5 > B EEI N (Cucurbita maxima Duch)
RS, o T EHBRBUR IR EER - DLA
KB A B > 42107~ 107~ 107~ 107
107~ 10 £ 5IFiRE % - & MRS T U N el -

HY)53 47 (bioassay) : LISEE 0.1 M w4z
4 8% (KPB buffer) Bl & 5MiREHI AR AR R & %
R - IR 2% (Chenopodium
quinoa Willd.) F£f » 3£ 6 £ (6 EHE » BRHL T
Jitgaeat ) o HEZERE R IR =N o
GEIZZ 710 d & H 5 E0% BEAY B - bR
ST EARENNREZEE  hEER

FY 975 4H 48 95 35 M AR B 14 (dilution end point;
DEP) JHE -

Ik bi s % 9% 4> 7 (Enzyme linked im-
munosorbent assay, ELISA) @ 7 & & i FH
ZYMV Z Tl B 5 mil 8 5 %= A 80 O 7
(Hseu 1985) » & Bk H (immunoglobulin G;
1gG) #ifb K EGIHHLAS S 77 i (ELISA) J{yEE
Clark & Adams (1977) By 72 o Bl _E 3l 251
B ZYMV 588 - DAZE & coating buffer JE &
% > 48[ #%% (indirect) ELISA (Lommel et al.
1982) #1758 - F DL ELISA 3 (A #% (Mul-
tiskan Ascent, Thermo, Finland) JH|E# f7 £ /<
B AE 405 nm Z R UTE (Aggs) © — AOHIEER

mmfy ELISA GE{H % M B & IR AY 2 % - 8
HE BIERIE (BiRsERH) -

V5 /5 &5 (western blot) : {¥#2 Towbin
et al. (1979) HYJ77% » B L FIMRER ZYMV fg
B DL & A 1% SDS #Y 12% polyacrylamide #
{THE#E &K (SDS-PAGE) 1% » B #E I A
EREN - KEEEERN 0.45 um B (L B4 AR
(nitrocellulose paper) F » FHEL ZYMV Hif8 &
J& » 2% 0 A DLl 1 Wk B BB AR E 2 LU iR R
JEEKER (Sigma A8233) » RIFERFH LIAA ni-
tro-blue tetrazolium chloride (NBT) J 5-bro-
mo-4-chloro-3'-indolyphosphate p-toluidine
salt (BCIP) Jn A2 £ -

I $% BA iff SE 84 X ME (reverse tran-
scription polymerase chain reaction; RT-
PCR) : % 51| # ¥ (9 £t 5 #7 F} DL Plant Total
RNA Extraction Miniprep System (Viogene,
CA, USA) #1748 RNA 2 ZEH 4L > FIH
MMLYV reverse transcriptase (50 U puL, Starta-
gene) &k 1st strand ¢cDNA » FIHH 5] 1
¥ 1 ZYMV-CP-5 (5-GGTTCATGTCCCAC-
CAAGC-3) Fr ZYMV-CP-3’(5’-ATGTCGAG-
TATCACATTTCC-3) Hii§ NIb/CP 2 B (Yak-
oubi et al. 2008) HETT S HE 55 T 5 Bl 1 55 S &
(RT-PCR) % ZYMV © 43 BIH{ 1 uL RNA -

2 uL 0.5PC 5] F % 15 uL DEPC-DW > fi1 A
AccuPower RT/PCR Premix tube (Bioneer,
Korea) §E &4 0 8 R FER B MultiGene
TC-9600 Thermo Cycler (Labnet, Edison, NJ,
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US) T hEiE R e - [ EORE R s 2 70C
5 min % 10C 10 min (for denature) ; 42°C 60
min 2 95C 10 min (for RT) ; 95C 30 s ; 50C
308 72C 60 s » 330 {E{EER > HB—({EEE
th 2C T &8 & 10 min o [ZELEE DL 1.2% HE 5
EEIKHETT o3 T > THI RIS 605 bp Y DNA ZEY) -

[N¥EFES ZYMV R HIEERRR

FERE I (Group testing) £RAR @ &R{E ML
5 E B A 5 A (submitted sample) /D 1,000
Firfd+ o slERREEEEE A (working sample) 77
AIVE L Ep iR ARPE RS HURE - FRHL 690 HifE+#E1T
FERGOIEE © DU 1A (10 48) ~ 3 iz (10 2H) ~ 5 iz
(10 %H) ~ 10 K (10 &H) ~ 100 Fir (5 4H) Sy
140 % 1 & f2 #S (Specimen) » & JCHIE 45 {1
g -

fEEAta e s « DK (=
RERESHETINE
e RO Ry sl Ag -

R 7k - DAE B ZYMV $ 05 i 8
R R BRE A B TR 8% ELISA » 55—
{ill ELISA fit & 8% 417 45 {Efn#g i1 - 1F & 5 i
HHETHR > NGRS HSER - DL RT-
PCR (Yakoubi et al. 2008) sl i 4S5 -

B RS SRR b - B R R AR &
BE4H T ZYMV IE R FERY{# %5 - DL Seedhealth
#22( (Chiang et al. 2007) J5 5 Hi 1% B g A o
ZYMV e 47 3#% (proportion) » Wi& T
o[ {Z#El@ N (confidence interval) o

i Hi 3 (Incidence) @ DL gl Y A Y
BT 5 (seed-carried) AV 77K -

HiZF 558 (Growing-out test) : {5 fH 1
E%ﬁé@ﬁ’\ farh s HIFREGIBHIEIZ 1

C RERE | HARE R - HUE R4S

ZF 1 hfET)
/X/@I%ﬁ%i@& ’ Hy

?’Eﬁ ELISA fi Ml - /\é*%{%/ﬁhw“%%«ﬁ¥
B (R (seed to seedling) AYEE

MIE ST ZYMV e tE R E 6

2015 5 4 H i ta 5 25 B 2 (8 4t 9% (seed
lots) : 9894C-AN K 9894C-AO (] 7 L ff T &%
1000 i > A1 A b 2 A v A AU AR B A2 P HE AT
ZYMV ZigHl -

oot 3

FAMIESF ZYMV Ryt

LU ELISA fEife i €88 (Cucumis sativus
L) ET2EHAE ZYMV » G EE "5Hak
(‘Shiou-leu’) ~ "¢, (‘Wen-shiow’) ~ 'fa[55
(‘A-shiow) ~ ‘F-1786> ~ &, (‘Sin-jaw’) ~ "
& (‘Vantage’) ~ 4k 5%, (‘Bountiful No.2) »
"HEH (‘Fa-yen’) ~ K JEl#e, (‘Feng-yen) % -
HY bt £ s P R FORZE > BB RESE 1
HARZENRFHA - DL ZYMV 5 1 % 12 R A R
TERE | HAE  GELERE 6 BE - it
AEYEN R = o AR E
PR AT LA ELISA ﬁﬁﬁﬁ}ﬂ*ﬁﬁt?%%wﬁéﬂ
& - WESL ZYMV LBl g

5‘7&%%@@%??5’]%[’\@%%%% L
ELISA fg i SREVTE /A ZYMV BYEE = >
SNT7 fiAE ) 4 i e R R B TS 2 R B AR L 4B 8% Y 1
5y Sy Rkl B T2 IR E 15 d > FFRA
ZAERKOZ T 2 d (R 1T RREE 7y Bl 2 ik U Y
F7 R K7 & PR ERRR FLAH A, - 43 BilAg ] o

W R T SBENER T AT EH
/Hiﬁg"qj HEEHEIZE | mo - [FIFFECERIEE

AR EERREE | ARG - HUIR % AYTE Kz

%HR?@E’J%%Q% 1 AR EERR 73 BEAH B TR
Ml -

FAIESH ZYMV B8]

2013 £ 5 H &M ER R ER - %
RAVEIN (Citrullus vulgaris Schrad. ex Eckkl. &
Zeyh) "% A (‘Tien-Mei-Zen’) fz B3 A
(‘Dark Belle’) FYME KRS ZYMV » ER AR E
FREERR RS ~ IR - B ANRA - R
Je R RS A 45 DL ELISA ol » 3975 ZYMV
R R - JRELE T IAE KRBT A
HIFET > 43 B LA ELISA #7797 33 4600 - gk
B 10CKFERF 13 mo > F{THLH LA
ELISA #{TR MM - WWEBRERET - %
TR T A ER T > HABHEIZ 1
mo > [E R TR W EIREE 1 AR
Gl - HURE AR A7 - RERYEAFEEEE 1 #
RIEI Y FEHB R THRFRM -
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ZYMV £ 10"~ 107-107~ 10"~ 107 -
10° ZFIFRIR R EFT D AT ~ T B AR T
BRESN - BT 2EE KR E T G
P Bt e A 2 G R LB E 1 - TR EN
DEP 2 10" 15T T » KBSk 5 A 8 &
f& (RT-PCR) (Y I B HLE B 10> DLE By
G i T S A P O B A A A SONAE 107
WREM RS AR ELISA HI & 107 - AL
B ZYMV fy E (VIR R R AR - DIR A
ELISA {E B BITTRCAI B 505 » kflas 5
HIERE - WHEEDL RT-PCR HERT

IS ZYMV @&t E 5

DUfg R e 72 T R LT T ZYMV 2
M R > T8 T L 9% 9894C-AO 11y 45 {HE i 2
B A IE  {HfE Tt 9% 9894C-AN 1y 10 (&
fede (1 T/ d8) 1A 0 @A ERIE 10
EtgHe GHfET/ad) TF | @A ERE
10 {EiRAS (5 hrfEf/Aahs) A 1 E A ERIE
10 {[E a8 (10 ki fE F/AaRS) +H 0 & R IERIE
5{EfmAE (100 R FEF/ARHD) A | A IEIE -

M 10° 10" 10% 10° 10*

RT-PCR

600 bp
Western blot

40 kDa

ELISA values (A405nm)

Bioassay

Infectivity +++

1 Seedhealth #2 = 5 2% B B2 A o
ZYMV Hyfg it R R EHRE M - 5k 9894C-AN
AIFET 1 ZYMV By 20 0.47 + 0.46% » it
5% 9894C-AO HFEFH ZYMV HIRRHHFIZ 0

HU 2 {8 IE 52 JE B9 tw #8 (9894C-AN-5-5
F 9894C-AN-100-5) - 1 {lf & & FE #Y 1 £S5
(9894C-AN-3-2) K 4li/K (CK) i ¥ 1g - #EfT
f M % £2 /7 oh RT-PCR Y25 B > 45 52 411 [
2 ftoR o IE S FE Y A BG #0 AT 3 i Y 605 bp HY
MEEEEY) » &SRB BLAST Lh¥f - 3% 1 Br Bl
GenBank Accession HM005312 (ZYMYV poly-
protein gene of watermelon in Mali) & 93% #H
[F & (Identity) e

HRIFESH ZYMV Byl

ZYMV HERESH K S e, ~ T
S8R TEHG (B 3A) - TR HFaER
BEAEHHUE - REEET D ELISA {25
i ZYMV gt < 85K Fak, -~ SUE -~ TS
(& 3B) ~ ‘F-1786 % mufd ik Gy » HUH IRk
FEH > TEHEE T oG 26% (11/42) H5A
ZYMV » HIRHEFEAE R (ELISA Ay =
1.253) » f7 T &R ELRE FLAE Gk AT 5 o7 R g
t (ELISA Ayes = 0.014) = 37 el 7572 18 (R 17

10° 10°

0.311 0.420 0.049 0.002 0.001 0.004

teeee

1. R SR E - P95 READURRE « BRI R T« KAV ITRRE ZYMV BYERR

FEEEES -
Fig. 1.

Comparisons of sensitivities for detection of ZYMV by RT-PCR, western blot, ELISA and bioassay.
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9894C-AN-5-5
9894C-AN-100-5

o
®
P4
<
O
<
o
%)
o

ZYMV
-CK

1000

605 bp
500

2. DL RT-PCR 3% ELISA [ JERI4EE © 2 (8 1E
K REN 6B (9894C-AN-5-5 7 9894C-AN-100-5) J
| {E & R FERIfaAG (9894C-AN-3-2) » IE K FEHI AR
HIHEIE Y 605 bp HIRXBZEY) -

Fig. 2. Confirmation of ELISA-positive specimens
(9894C-AN-5-5 and9894C-AN-100-5) and negative
specimen (9894C-AN-3-2) by RT-PCR. A 605 bp frag-
ment was yielded by the PCR.

oot 3

15d% 245 MEFIERSE TS
WR B3R L 40 45 Y 5 A g S A R Y ZYMV « i
R BR i 45 PRE - 2EEE ZYMV B -
PEIVEE S ZYMV B8]

PEAiE ZYMV 75 LR R E P
WrEEE T MR ASRE 0 WIE 4 B o BER
FEIR T E N BEAITETHE 58% > KW
T HHEE 69% MR E] ZYMV - {HiZ 40 5
Fror o TEESE A BEBEYTE T 98% 0 KRB TE
T 100% LA HIE] ZYMV « TR SE A B
T IERRFZ IR 13 mo BETHH > hA
60% B[ i@ tH ZYMV (& 5) - {2 H 25l 90 P
i ZEIE ZYMV R -

SE

EEE XN ZYMV B & @Rl 7505 bile
R E 107 EEREEE 107 RT-PCR
A EE 107 o 4 B 5 P 5 2 K B AR A A A T
B > HAid 2L ELISA £ & H > {2 ELISA f&

3. EHJNTEEG BEREZYMV BT SEREL - DUELISA ARBREE ZYMV kgt (A): 1)K 55, B ZYMV 1%

SRR S R B AL BRI (B) -
Fig. 3.

Inoculation assay on different cultivars of cucumber (Cucumis sativus L.). Following inoculation with

ZYMYV, no symptom was observed and no virus was detected on upper leaves of cucumber cv. ‘Fa-yen’ (A); as com-
pared to the systemically developing symptoms shown on cucumber cv. ‘A-shiou’ (B).
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1 H 1 l_] 1 1 I—I

0 0.1
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1
12 13 =214

ELISA values (A,gs)

4. [H#E% ELISA Ml ZYMV P NELTE TREN - FTABEATE S IEE (Aws) HIRRIRARELEL -
Fig. 4. Comparative frequency of indirect ELISA values (A,ys) of seeds derived from ZYMV-infected watermelon

cv. ‘Dark Belle’.

50

45 [
40 ] Immature Seeds

35 [ Mature Seeds

30

Frequency (%)

0 041

02 03 04 05 06 07 08 09 1 11 12

M Stored 1yr. Seeds

ELISA values (Ays)

5. [E5% ELISA Rl ZYMV WP IR TEHSE A FTABEARTE S EME (A ) ARG HARESRER -
Fig. 5. Comparative frequency of indirect ELISA values (A,(;) of seeds derived from ZYM V-infected watermelon

cv. ‘Tien-Mei-Ren’.

A FREE SE R - R LB RUE & = HY RT-PCR
4E B AR HBT - Yakoubi ef al. (2008) #H5HY RT-
PCR K fig Ml ZYMV » Jo H 2 5[ FH Vs
ERMEEAM AR 2 1% - SREA RN
Jik o WIS THREREERAREF 2 — -
%8RI AR B B ZYMV &K1 7 {F %
05X B AL 2 PLRE K (Cucurbita sp.) Fy3F
R EALE g & T H#% (Davis &

Mizuki 1986; Greber et al. 1988; Schrijnwerk-
ers et al. 1991; Robinson et al. 1993; Fletcher
et al. 2000; Tobias & Palkovics 2003; Muller
et al. 2006; Coutts, et al. 2011; Simmons, et
al. 2011; Lestari & Nurhayati 2014; Sevik &
Balkaya 2015; Harth et al. 2016) » {HEH i thH
B E AN GL&FE TR (Nameth er al. 1985;
Provvidenti & Robinson, 1987; Greber et al.
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1987; Gleason & Provvidenti 1990; Robinson
et al. 1993; Wong et al. 1994) - 4 » DUEH)K
(Cucumis melo L.) Fy35 THYaER - # 2 A4S
m (Lecoq et al. 1981; Provvidenti & Robinson
1987) » mf—&H)AYEAES » 2 & m4ssm (Rob-
inson et al. 1993) - A3\ ER 0 ZYMV
FEEN - K - RAEVETEHENEE - &
ZYMV Z %50 1% BN A4 78 I R B R R B > 5
AR R E S - B 2R ENFTE R AH
o TS ERE BT A A AR o PR AE Kz WA
R ENEE - CEEH BRI E T
1B 25 S fe K7 DA PR & R 2L g B T AR 20 {93 R 4 i
Frl et o BEAA— RVIH IS ZYMV
S L EfEHR (embryonic infection) » & il 9% 7
HfE T 2 TR (seed-to-seedling trans-
mission) AYEE B {#Z (vertical transmission) I
% (Simmons et al. 2011; Simmons et al. 2013;
Harth er al. 2016) » {H/Z & AT A S ER & E DL —
{EFd JNERTE (Cucurbita pepo ssp. texana) Bt
Ko FMBV B 4E REUR - ZYMV fE (# R[E
JICHYRE S £ - SAUN ~ P50 FI R AT AR L 2%
AHFHIE -+ [5] —Fe I S o A R 998 38 Y B2
4 (susceptibility) [ 52 » H7 95 & I i 1 2 i
ZYMV FEERE ; PN BEA BETHRE
RIERR @ Z ) EEEAEIURE
fE ZYMV fE R E AT 2R - #28 Simmons
et al. (2015) HHEBEHEERD ZYMV {5
JR N RE BRI H S E T E B ES  HE
aF EYUR R AIHIE ERAT > (£ ZYMV R
RE M ME RV R - MR E ST 2 REN
PLEmE TR MRS E T EE L
ZFAHEAVMEE -

AN PE e 7 A R 3 R A R A N
RGBT ZYMV J5 2L 2SN f R P2 0 9%
FIOETE R LRIRE R EBE - At DARCREY
T Eip AR B EECRRARE /D HE
RER PR FEER > @HFEERAREHE
FRHY ZYMV % 8038 3 284 R (denature) > f
FHP EE TSR T - B ZYMV FZLAYEE
JR R VSN E PSR Vi KA HI A ZYMV
R SR BIEERINEE
i B E e A ZYMV fYRE T
R BE ZYMV B 5 — N Ay i g E 1K -

rere

]

66 % 531

Robinson et al. (1993) th & # & f H ZYMV
Bk L R A B e B E 1- » SOR=E A
FEEe o SRS T AUNE B SR EE R, © Sim-
mons et al. (2013) 85 ZYMV {£ C. pepo ssp.
texana T8 FUL % & 2 21.9% > (HEFFF
REHA 1.6%  AFrsEEEHRS (population
bottleneck) SEAYFE A& - (R - RIFETE 77
T3 (seed-carried rate) - O 7 H £ R
(seed-transmitted rate) ©

fiEm

IV T EFEE 5~ P8 B ER A B R < #2
HEARE - 3 S 5 RS A SRR B b
HES o B T BilE 2 & A —Eifi
SRS B REZ AR AL P i I R 4 38 (Maddox
1997) « RICGEEHE ZYMV " # K ~ SN ~ K&
PENTE {15 - Y E et s 3 U - BT
ZYMV kg MV EEAE AR Fp - B8 A B ik S 8~
FERS MG A PR AR K&t oA ~ Bl B
G e B 5 8 B ke S SR RO E o ARET
A i AR A ORGSR E DL B 8 e
orth > B EEERmNBHAVEERRT -
ERTEEYEEEHETIEREA - E1#EE
ZYMV (Y55 AR F VB B S 5 A 5
FIE BRI 2 i R A (toler-
ance) fEL 0 o

==
e
A& EHEZ g R ERBATRI G E
(104 F2F1-9.7.3-£2-C2 } 105 2R} -9.7.3- f£-C2)
B > BEEGHIL

5| B SRk
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Seed Transmissibility and Detection of
Zucchini yellow mosaic virus in Cucurbits

Ting-Chin Deng"", Chin-Hui Tsai’, Yi-Ting Lin’, and Chien-Ming Chou’

Abstract

Deng, T. C., C. H. Tsai, Y. T. Lin, and C. M. Chou. 2017. Seed transmissibility and detection
of Zucchini yellow mosaic virus in cucurbits. J. Taiwan Agric. Res. 66(3):230—-239.

Zucchini yellow mosaic virus (ZYMV) had been comparatively detected by bioassay, indirect
enzyme-linked immunosorbent assay (ELISA), western blot, and reverse transcription-PCR (RT-PCR).
Accordingly, a standard operating procedure for detection of ZYMV carried by cucurbit seeds was
set. The procedure includes sampling technique and statistical analysis mode for group test, specimen
preparation for testing, acceptable methods for ZYMYV detection, and formal expression of tested
results. To practice the procedure, a seed lot of Cucurbit sp. for quarantine test was tested by ELISA
and the proportion of positive was 0.47 + 0.46% calculated by ‘Seedhealth’ program. ZYMYV involved
in these positively detected specimens were confirmed by the analysis of RT-PCR and the nucleotide
sequencing of RT-PCR products. However, no seedlings from the same seed lot were infected by
ZYMV when tested by growing-out test. All tested seeds collected from 9 local commercial cucumber
cultivars were detected to be completely negative. Plants of various cucumber cultivars were inoculat-
ed with ZYMYV, no virus was detected in fruit or seed derived from some resistant cultivars; whereas,
ZYMV-infected fruits were harvested from symptomatic plants of susceptible cultivars. The incidence
of ZYMV on fresh seeds in infected fruits was estimated to be 26%; even so, the virus became unde-
tectable after dry preservation of the seeds for 15 d. The distribution of ZYMYV on fruit of watermelon
was observed, and the virus was found in fresh pedicle, fruit base, fruit peel, outer pulp, inner pulp
and innermost pulp. Immature seeds contained more virus than that of mature seeds. Regularly, it’s
easier to detect ZYMYV in seeds of watermelon cv. ‘Tien-Mei-Zen’ than that of ‘Dark Belle’. The virus
was still detectable in 60% of the ‘Tien-Mei-Zen’ seeds stored at 10°C for 1 yr, but the seed transmis-
sion rate detected by growing out test was kept 0.

Key words: Standard operating procedure, Virus indexing, Cucumber, Watermelon, Pumpkin.
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