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BE | —MESNER B BREERE - B8 - SRS INER 2 WS R —R N HE
s BIERFERE > BHEREZFERERE > WEHEPHAY LERCRERY » RTEER
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benthamiana THFLZ T REL(Gomphrena globosa)is A FERH: o FE ALV L2 i FLIE
B104~1075 WA FEER 9 ~11 K » AE IR RHE 0Bk 55~60°C 2 60~65°C o
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B 2 M B R EURE (zucchini yellow mosaic virus, ZYMV)JifiiE » FIA ELISA
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pH 7.0)EREBIE » ATEBEREMIN (zucchini squash » ETHHESERREHRATD > HIUH
=i > SEBIR 9 EARKRIE 2R SEE N RN Chenopodium amaranticolor B C. quinoa I s £k
WRERIREE » (SRR B > B NERIL » DIBHETE o 7 BER#RE No. 1 = No. 4
% No. 5 % No. 8> 7 HE7 AR 9 AREBRANES » No. 9 AIBHRAFRERE -

T REZEE

i.ﬁiﬁ_@ﬁﬂﬁ D EUEREREIN L 9 (EiRE S BRI R 6 Bl23 A B (RE—) - BE
SR HUBEEE I R R RE o S —BEH% » BEEDT EESREEEI 2R > AIRRE
BERFEERNEEY L DREEEERBRERS -

2. MEEAE  REEREBEIRE GRR2ERS No. 4 & No. 9) » A 10E&
(W]V) BBiEE®RO.1M, pH 7.00PERNE » RITRENERO.6AS ~ REAS -~ BEEE0.05
N2 NBEEEN » B 50°C, 55°C, 60°C, 65°C 5t 70°C ZzElBKind 10558 » R GHEI% »
BIHREEE o BT B D ARRE SRR ES1072 5, 107° 5 1075 107° B¢ 1075 » WHWMERE -
R RERNDNERFE R20°CERMAT » BFREMBL2mI » MHMRFE - L EMEBHUEEA
WtsE H 2 R B e A o

SETHENEGHE [ KRERBEIFEERERLE » UFIUE > 1~2 B 2% BHnR
(phosphotungstic acid, pH 7.0)3¢( » BLUNERHA BHFIBEE Formvarfg 2 #ifE(grid) E »
W e VR B FRUSHRIL B » DL JEM-100S FIETEBEESHRENNR o Lo EE No. 4 B » &
B EIB RSN T RE » RHTIHAE -

4.MiERIE : BEESHEGYE (Enzyme-linked Immunosorbent Assay, ELISA) Fi{# A
ZYMV HiEGREEFEESBRE D. Gonsalves HLATIREE Y -« REREONHBELBERES
PiBs B R Huang " FERYEST - ELISA {EthH Biotek Co. EL 307 BYtEEEBREENE
o fE# (Microplate) FFEFIILHFIGMEN » £ Cook/Dynatech AF M o BEREEIAR

(Agar-gel Immunodiffusion test) & Purcifull % %' 775 > ¥4y 15ml BEHEKR (£0.8
% Noble agar, 0.5% sodium dodecyl sulfate (SDS), 1% NaN; & 2% Bovﬁne serum) FIA
B9 NS BRBIF » BREE DIEFLRE T RZE—R » AESHEEZ6 R » BRER 0.7845
REPEEE0.5A % o HUE LB EEERIURIER 1ml/g RAKERKEMA 1ml/g 23 % SDS Ef&
%BIE > MARBEEARA o #R ZYMV ZHfiE hmzmEAF] V. Lisa ELREE HiuG HES
4096 ‘
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A FRES ER 2 FEREE R EREER - REREE » £—FIH 4 AAERSEK No.
2, No. 4, No. 7 % No. 9) 7ZE#fFAEHEZRERE » —REZ > HRIEREEREEMN T2
C. amaranticolor 1 C. quinoa> EfEIERE5 ~10K (RIEERENR) AlE £ REEERH (E 1
: F) ; BBHZTF HAL (Gomphrena globosa) :FIHEI IR EHSEIREE 5 % HARr (Cucurbitaceae)
#» FIL (Cucumis melo “Honey Dew’) BN (Cucumis sativus) 2 HEIEMIFEERE - IR
Fne SRR (E 1 2 A,B) » & N2 EEERTY REIEBE 5 7258 I (Cucurbita pepo “Zucchini’)
J:Zﬁf%ﬁ%ﬁi s BRI » FFEE R S BB BEIR¥AL (vein-chlorosis) (1 :-
C) » BEREREEBERL ~ B - ERERBURHRE (B 1 D) ; #BAKK Luffa
acutangula) LRFZFEBEREL » A5 FEME (No. 2 % No. 7) ZEZME LMEFEERRNZ
EFHBRAHNER (B1 : BE) ;5 WREEMHL (Luffa cylindrica) 1-FEHERE > ZRA
W — BTN R B Y, » 4% No. 4 5rHitk7ZE Pisum sativum ‘Taichung No. 11’ AIERHFEZ
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Table 1. Host reactions of zucchini yellow mosaic virus

Symptoms of ZYMV isolates®

Test plants No. 2 No. 4 No. 7 No. 9
IL SL IL SL IL SL IL SL
Amaranthaceae
Gomphrena globosa nil 0 nll 0 nll 0 nll 0
Celosia cristata 0 0 0 0 0 0 0 ¢
Caricaceae
Carica papaya 0 0 0 0 0 0 0 0
Chenopodiaceae
Chenopodium amaranticolor nll 0 nll 0 nll 0 nli 0
Chenopodium quinoa cll 0 cll 0 cll 0 cll 0
Cucurbitaceae
Citrullus vulgaris sl mo sl mo sl mo sl mo
Cucumis melo
‘Honey Dew’ nll sm nll sm nll sm nll sm
Cucumis sativus sl sm sl sm sl sm sl m
Cucurbita pepo sl n-v-c¢ sl sm sl sm sl n-v-c¢
‘Zucchini’ sm, d d d sm, d
Luffa acutangula ics ics ics sl ics ics ics sl
Luffa cylindrica sl sm, r sl sm, r sl sm, r sl sm, T
Leguminosae
Glycine max 0 0 0 0 0 0 0 0
Phaseolus vulgaris
‘Black Turtle’ 0 0 0 0 0 0 0 0
‘Black Turtle Soup’ 0 0 0 0 0 0 0
‘Bountiful’ sl 0 sl 0 sl 0 sl 0
‘Sanilac’ sl 0 sl 0 sl 0 sl 0
Pisum sativum
‘Alaska’ s 0 sl 0 sl sl sl 0
“Taichung No. 11’ 0 0 sl sl 0 0 sl 0
Vigna angularis 0 0 0 0 0 0 0 0
Vigna unguiculaia 0 0 0 0 sl 0 sl Q
Solanaceae
Datura stramonium 0 0 0 0 0 0 0
Lycopersicum escuientum 0 0 0 0 0 0 Y 0
Nicotiana benthamiana sl 0 sl 0 sl 0 sl 0
a : Expanation of symbols : . .
IL" : inoculated leaves m : mosaic
SL  : systemic leaves mo : mottle )
0 : no infection n-v-c . net-vein-chlorosis
c/nll : chlorotic/necrotic local lesion r . rugose
d : deformation sl : symptomless

ics ! irregular chlorotic spot sm : severe mosaic
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Fig. 1. Symptoms of zucchini yellow mosaic virus on
(A) leaves and fruit of Cucumis sativus collected from field.
(B) inoculated seedling of C. sativus
(C) inoculated zucchini squash seedling at early stage
(D) inoculated zucchini squash seedling at late stage
(E) irregular chlorotic spots on Luffa acutangula

(F) local lesions on Chenopodium amaranticolor
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BRRY: o Hifls 2 Nicotiana benthamiana J5EREMEEREL o HAHFBHAT Bk -
ToREEETRPZHELEE ; ,

FERE EE (No. 4 & No. 9) #WEREE TR » HREBENS10~10"%; HEHFE
B9~11FK; REMSBIEERMAERZE » No. 4 #5 55-60°C » i No. 9 RIF 60-65°C o
= BFENEsRE

DIALEEE 9 BRETEE » CETEMRSTHEEREOBRMK (E3) » REXHIE
700-800nm ;28 o L5 EERE No. 4 Bk » JIE108(EHBHTRE » 95 T40nm -
M~ miFKE

B3 — k5 2B » AU ELISA » 602K % 9 ERE S Bk 2 PR AR AR D. Gonsalves
LR B MR LR R B 2 FRE B RIE o % Coating 1gG (B'w=1.4, IgG=1
mg/mDFES 2.54g/ml, Conjugated 1gG F400{ZFE» x No. 2 -~ ELISAfE(Absorbance Ayys)
ﬁOJB%,ﬁ%Z%%ﬁ%Wﬁﬁkml°%%Cmmmlﬂ}ﬁﬁﬁlﬁmymLCmmymd
1gG £5600f% » Bl No. 2 ZWIKfEES 0.562 » {2 HKZTALER 0.179 » HEM AR MPRAZFE
SRR ZYMV s SBERME » (15 WMV-1 RARNRAHE (Papaya ring-spot virus,
PRV) R -

R BRSO RENEERNELREURE « RRBREREIRERE— 1 28R

Table 2. Detection of zucchini yellow mosaic virus (ZYMYV), papaya ring-spot virus (PRV)
and watermelon mosaic virus (WMV-1) by ELISA®

Absorbance Ayps
Antigens? Coating IgG at 2.5ug/ml and Coating IgG at 1.67ug/ml and
conjugated IgG at 1/400 conjugated IgG at 1/600

ZYMYV isolates

1 1.244 1132

2 0.743 0.562

3 1.451 0.987

4 1.609 1.239

5 > 20 1.819

6 1.080 0.806

1 > 20 1.839

8 1,448 1.060

9 1737 1271
PRV 0.160 0.156
WMV-1 0.174 0.179
Healthy control 0.170 0.179

@' ZYMV antiserum obtained from Dr. D. Gonsalves, Cornell University.
b : Antigens were prepared from fresh infected zucchini leaves in 0.1M phospate buffer, pH 7.0, at

1: 40 ratio (w/v). Healthy control from healthy zucchini leaves.
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B2~ TR ZYMV S8z mif R ER% (24, 2B, 2C) » A BZYM Vi » A EREX :
1~ ORBAKITERZ 9 MZYMV5EEl: » 108MHMZYMV Sk (HIEEREEFRE)
» IIBEWMV—I1, 128PRV, 13621 -

3~ BRERERESFBAENT (58HNo. 4) » $5300nm.

Fig. 2. Serological reactions of ZYMYV isolates (2A, 2B and 2C) . The center wells
contain antiserum to ZYMV-Italy (kindly supplied by Dr. V. Lisa) . The
peripheral wells contain SDS-treated extracts from zucchini leaves infected
with : ZYMYV isolates Nos. 1-9 from Taiwan ; 10=ZYMV-Florida isolate

> 11=WMV-1; 12=PRV ; 13=healthy zucchini squash leaves.
Fig. 3. Virus particles of a Taiwan isolate (No. 4) of ZYMV. Bar indicates 300nm o
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FI S isdEEd: (SDS-Immunodiffusion test) » ¥ 9 S5 B SDS BRI 2w H W
V. Lisa KATREE ZYMV ZHifis RIE » #RGESVIBELEE (precipitin bands) (& 2 :
A, B, ©) °ZYMV Z#imiisl ZYMV-Florida $ERZHICH » BRASLBREEE LR
£ o IERRBE AL BER ZYMV-Italy, ZYMV-Florida 7 [ % £ 6 - WMV-1 & PRV
ZHURE ZYMV HiSBlminsieEs (&2 1A, B) o

AEBEFRNBEREZARAETS - CREZRBEEOIEE R »Y > BIREUHE
B2RBEEVESME  (HRERBEIVERE 25 055 BEAME 00 AR R ILER S Hb
REHE - MLAMETELIRBREE Y - RRWNRRERERY » A REREAR ISR
FHEE - :

AP 5 R B TR 5 $83 9 A5 BB BB TEME TR SR T A &M

s FIGRER T40nm » BILHEMF R FIES Potato virus Y o

ooy £ RIEVEZ BT » ATFEHAR SRR AR S AT & A TFMAR 209 c BEK® R
FRY ZHE  EIREUR S v RS R R » (RERRT R AR o RICE © fT
e 2 A T R B T AR BB » (BT M B 2 AR ~ IR R AL - ENA BRI
BZiR%E » TEWERASEREY o KRUEEREY P2 Chenopodium  amaranticolor  J
C. quinoa > RTiFt 2T HAL(Gomphrena globosa) Fef: REBIEREBE 5 TRI 2 HLbifyy Rk
% Nicotiana benthamiana BEAGHERBIERIERY: ; Hoar R HE L L AT 5 AR BB - Webb B
Scott 'V #if > MA L RINERERHEIREURES B WMV-1 & WMV-2 ; §i#&% = #iER
78 > ERRCERER > MR FBRT AR, > MR TR BRI KR 2 RE R o A St
AR A R EE LR WMV-2 3T o & Webb "0 e B—f# &gl » BAHIL (Luf fa
acutangula)w{ER, WMV-151 WMV-2 2 2131fE47-8E X Milne % U2 REBAHKLS 3 WMV-1
B WMV-2 B » £ Purcifull & 99 {3DRIRE i MR KM= @AM Tk gE 2 WMV
A58 WMV-1, WMV-2 & WMV-M %=% o {k#% Webb % 1D & Purcifull % 4 $#EH 23
B > AIAREE WMV-2 FHER o 7 WMV-2 FREESEHT » MARSES Y -
RSB R Z AR, » BLEMD RS0 BT (R ARk INZE p e R BRI B I TR AR B - B
A R E AR SR 2 R B N AL EUR S (zucchini yellow mosaic virus) BAfR &101519 o
Nicotiana benthamiana 155 —@PIHIKYy » WMV -2 A] (2% R MM AL EEERL (mottle)

s #% Provvidenti 2 Gonsalves ' 5§ ZYMV-CT Kk ZYMV-FL FRELICHEY o ARB 2
FA7E N. benthamiana EREIEERERBES > LF Provvidenti £ 0% #4ERRAE 7R » (A
Lesemann % © 445 48[ o

Purcifull % @ JBEE ZYMV FEBZHETRE SDS BHEER ZYMV ZHEREZ
ELISA W igff » #4:1.23%0.62/] » Wi 2 %730.01 o 385 ELISA BRI ZYMV 285 o JE
H D. Gonsalves #42ft ZYMV ZHuiiE » MEARE 9 (MRS Bbk - HURE ELISA WigE
50.743 > 2 4%50.170 - B AFKEEE Provvidenti & Gonsalves 13 #4:~ ZYMV 454
%o
 BlE—-SEREAGRER ZYMV-Ttaly 2516 0 THHAR V. Lisa L6 ZYMY 28
i - FEBIEREEAR D » ERAGRES BERIE - SRBVRENREZRBER ZYMV-Ttaly
FHFRZMFEEE  ZYMV-Florida BRARMREGHER ZYMV-Italy Huiuil Bz k@ ss
(precipitin bands) B & H# 2 B4 » FREIIREHRTR ZYMV-Florida FARLEZE - &
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T Lisa % 10 @4 > ZYMV-Italy HiEERED WMV-2 FHEERERE o Purcifull % 09
BRI A WMV-24ife ZYMV-Florida $UJR7ZRHER E TR B » (2512 WMV-2
Pl ZYMV HURRIA] » #7% spur reactions o B WMV-2 ZEREFEGT A F3E— 5%
o MARBE WMV-2 5 RIGERE 2 F S5 AR T EE— SR -

MHEARBZEERIE - BTHEMENZ » ¥#2tEE » ELISA K SDS-Immunodiffusion 52
s RIREEEEENE SR E 2 B NE L REURE (zucchini yellow mosaic virus) o

B W
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Identification of a Zucchini Yellow Mesaic

Virus from Cucumis sativus'
by

S. H. Hsew?, H. L. Wang® and C. H. Huang®

Summary

A virus causing severe mosaic, chlorotic, rugose or leaf cupping symptoms on
leaves of Cucumis sativus was obtained. Nine isolates of this virus showed no differences
in host reactions and serological tests. The virus induced chlorotic Iccal lesions in Cheno-
podium amaranticolor, C. guinoa and Gomphrena globosa. 1t produced mosaic symptoms
in Cucumis melo ‘Honey Dew’, C. sativus and Luf fa cylindrica. Zucchini squash infected
with this virus showed prominent vein—chlorosis followed by severe mosaic, vein-banding,
leaf-distortion and shoe-string symptoms. L. acutangula was also infected systemically.
The virus could be recovered by back-inoculation from symptomless leaves of
Phaseolus vulgaris ‘Bountiful’, P. vulgaris ‘Sanilac’, Pisum sativum ‘Taichung No. 11,
P, sativum ‘Alaska’, and Nicetiana benthamiana. Tests for physical properties showed a
DEP of 107¢~1075, LIV of 9-11 days and TIP of 55-65°C for the virus. In leaf-dip
preparations of infected zucchini leaves the virus particles were seen to be filamentous
with modal length of ca.740 nm. All 9 virus isolates in infected leaf extracts were tested
against an antiserum to ZYMYV obtained from New York (kindly provided to us by Dr.
D. Gonsalves, Cornell University), the ELISA values Ay s ranged from 0.743 to 2 or
more as compared to 0.170 for the healthy control. In SDS-Immunodiffusion tests, the
virus formed strong precipitin bands against antiserum to ZYMV-Italy (kindly provided
by Dr. V. Lisa, Italy). In addition, antigens of our virus and ZYMV-Florida reacted
with this antiserum by forming a fused precipitin band without spur formation. There
were no reaction bands between ZYMYV antiserum and WMV-1 or PRV. Based on host
reactions, particle morphology, physical properties and serological relationships, we
conclude that the virus is identical or closely related to zucchini yellow mosaic virus

(ZYMV).
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