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Narinobu INoUYE**, Kuniaki M1vaji** and Koji MITSUHATA**:
Host Range and Some Properties of Iris Severe
Mosaic Virus found in Japan*

Abstract

Pronounced mosaic symptoms are commonly observed in many cultivars of bulbous iris
in Japan. The causal virus was transmitted readily by aphids (Aphis gossypii and Myzus
persicae) in the non-persistent manner. It was also transmitted by sap-inoculation to 6 of
44 plant species in 13 families. Bulbous iris (Dutch iris) was infected systemically and
exhibited pronounced mosaic symptoms. Local lesions were produced on Chenopodium
amaranticolor, C. quinoa, Tetragonia expansa, Gomphrena globosa and Nicotiana clevelandii, but
G. globosa was infected with difficulty while N. clevelandii was infected without visible
symptoms. The presence of the virus in these plants was confirmed by immuno-electron
microscopy with antiserum against iris severe mosaic virus (ISMV). Sap from the diseased
T. expansa was infective after 10 min at 60 C but not 65 C, after dilution to 1073 but not
1074, or 3-4 days at 20C. The virus particles were filamentous, about 75013 nm. In
ultrathin sections of diseased plant leaf tissue, pinwheel and laminated aggregate inclusions
were observed in the cytoplasm in the cells. The inclusions found in negatively stained
dip-preparations exhibited fine striations with a periodicity of 5.3 nm. In immuno-electron
microscopy, the virus particles reacted with ISMV antiserum, but not with iris mild mosaic
virus antiserum. The virus did not react with antisera against turnip mosaic virus, potato

virus Y and bean yellow mosaic virus, in micro-precipitin test.

Based on the result

mentioned above, the virus was identified as iris severe mosaic virus.
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S EF R EHERFERSEARACRRDO HAICHE
®RT Do
REMHEES LU HE

WEHIALR  BHRT AV RADEFA 2 Rk
19754 3 ABBH CIRE Ltk (REBRLTAF7
n), T DOV BRI CRE LK (R V=
vy F7 v F) THD, TORET A LA TR
VBB L 7 75 A VI X » T Chenopodium gquinoa -
oL, MREREL CERIER L,

FHEERE TREEREEC 0.1M D ABIEEK
BN TERL, »—RI v Ao ACREEC Y -
THT - T BREREROFIELHER20~30H ¥ TOR
BEIEI LU C. quinoa & v L F~DJR U CHEL
Bz, & BIZ—EROEY CRRLEWR L U DN R X
Do AN ARTF R IO MRBENEAGED i) (Plate
L 6,N% MRTHZ LI L - THEIDI,

T T T LER TTISANVEEET AT 7T A
v (Myzus persicae) B IOV 27 77~ (Aphis
gossypii) EH\t, 77T AvE 1 EMERIE
Db, REFEERE U C. quinoa DEEFERE LW
th, 0By 4 L AREBRITZE 0D, el
C. quinoa TELW 1 3L D308 oR L, 1MHESE
B 51T - 1,

YEHE  EITRTETO 7 A A A DRI
YN OBERREY YA A REL, REEDCIE C.
amaranticolor % F\ 7o,

mEZMBAE DEESERINE ERCIIFRL
BERK X D T turnip mosaic virus (TuMV)
DOHIME, FALKRK X D H#E I i potato virus Y
(PVY) OHIMER L O BFREIFHKD bean yellow
mosaic virus (BYMV) DHlifFEY B\ oo MEMG
AR MIB R UGEC X - TfT o 72e HRIE Y 45
* 70k C. quinod DIREXRI10EED 0.01IM b A
KEEWECEREL, 3,000rpm 1040 EL L LB Y
iz, 2) (WEEBEE ARV 4 v AL Brunt, A, A,
KXy H#EI i iris mild mosaic virus (IMMV)
DHLMER X O iris severe mosaic virus (ISMV) ©
P & O EFPORERY GEBBEEC X » TR
T2o C. quinoa WA CICRBHHREE 1 BN %2 A F
4 F7 7 A RET L8 EHFRMEF CRL28
L, 25C I5~20MRIGE B DD, COEE 2 F
FVIERIL 5T A v L ICDR, DB BEEE, 2%
VY E VI AT VRO GERBL, RODKHY
HITTWE STeDD, BEHE LI, Lo,

cymbidium mosaic virus (CyMV) iR > L+ 7 DR
IR 2 FBICBEA L TOS LR oW C 3B
Lo

BIEERE TANARFI2% )V VRV ITAT Y
% V7o O DN HBRIC X 0 (B L e RBe o &,
T (H3 HU-12) CHREL ., BRYMEYOBEYT A
RN, BEEBR Y6/ v -1 T AT e VEL
ZPaER LA A v A CTEBEREL, = & — VBUKE,
=R VERCEML CTEYY Licb D Thh, BEEY
F=ndk s = VBT EmY AL CEEBEL I

ERER

BH%7 4 ADRE

MEY =y FY oy VBT 2 BET,
F DR AR KBED N LHOTEN & & h o
(Plate I. 1), ¥l dH\ EEIEQIKAGD /N ZH
REEDERMCIKE A 2 FHOHHS & b
Nico FHRORBAREL, 9 ACEMSTTEB L
W CIEFIDHFEDMEN 24 U, ESHEL TR
LT DEE, REFIERLL TR O R €
A IBE T,

REEER LT AT T EWCEE T4 7B
A& b, TEDEGEIEC IR GO —HMIcik
WIREEBD 2 Z WA BT, & SIFRIRDI L
TRBLL, ¥BEBHROYHBEEDEICHIET %
HDHHE BRI,

A RRADSEE

FHRE T3 hd DN RO EEHEC X b
K FDFX 750nm & 650nm D 2 FED v 1 L ANES
BRL T B EHRDBRIDT, RFDRE 750
nm DERPO Y A N ADNEERXIRD L 570 L LD
T otco FMIRERK% C. quinoa WHERE L THE Uiz
REB SRR ERERC, C. quinoa % Fi\v-TH
EREE LT > c0b, B—RIHEE bOMMEE
BE3EERELL, THIZD1{HOROMEN LY
RT 77 by ORRFRESRIT (208D ©l-T
7 AN A% C.quinoa L, & URREILED 1 #
% AT C. quinoa WWEERE LT, 4 Ut C. quinoa O
FERERECIIE T DR X 750nm DY 4 L ADLIRD
biv, VAV ARBEIMARET S Z LA TE (Fig. 1o

FEEHE LR
R A A AOFEHEE Table 1 WRLI, 13 B
LATEOREM I TR R T o b 25, BRIRT7 1 D A
(Dutch iris) -®FEA EI LG Y:, C. amaranticolor,
C.quinoa, Y v7F, v =3 a2 7% X O Nicotiana



184 AAEDHRESSH F47% H25 HGeFE4 H

Table 1. Host range of iris severe mosaic virus

Plants susceptible

Iris xyphum (Dutch iris), Chenopodium amaranticolor®, C. quinoa™ Tetragonia expansa®, Gomphrena

globosa®, Nicotiana clevelandii®®

Plants insusceptible

Capsicum  annuum, Datura stramonium, Hyoscyamus wniger, Lycopersicon esculentum, Nicotiana
glutinosa, N. rustica, N. tabacum (White Burley; Samsun), Petunia hybrida, Solanum melongena,
Citrullus vulgaris, Cucumis sativus, C. melo var. conomon, Cucurbita maxma, C. moschata, C. pepo,
Phaseolus vulgaris, Pisum sativum, Trifolium pratense, Vicia faba, Vigna angularis, V. sesquipedalis,
V. radiata, Beta vulgaris var. cicla, Spinacia oleracea, Brassica rapa, B. rapa var. komatsuna, B.
oleracea var. capitata, Raphanus sativus, Iris ensata var. hortensis, Iris nertschinsis, Vallota speciosa,
Allium fistulosum, Calendula arvensis, Helianthus annuus, Lactuca scariola, Zinnia elegans, Sesamum

indicum, Zea mays

a) only local infection, b) symptomless

clevelandii (FRED TRELEL, ho11R38%EI
TERE Ui ot BB CORBITRDERD
ThHbDo

Dutch iris TIX £ HBRE L CEVFA 7524 Uk, ¥
DITITBNERBETH - 7225, OBBE ¥ A 73
L s 7 (Plate 1. 2), C. amaranticolor & C. quinoa
(Plate 1. 3) ClX £/ 9~14H B R /H R A 4
C, Db EDFRNCIKABRD N ZREEE A Ui,
VoI TS 7 ~148 B BRI X 2~3mm K
DY RGBSR E T, ObikALT5~6mmKk &7
o7z JREHDOE DK, BROBEANZ T TR
Thot(Plate.4), v =529 CITRELIC
ST, kI EREH14~20 H B 3~5mmAk DY
WORE~FRED R A4 Ulco M ED Y 1 4 AR
FIBHREEHIEL JOREBEEC X » TR S hi,

T 77 L EH

RKOANAXEET AT 7T LVRBIVTEZT T
AV LD IRRBECRRR R iz,

s

FEIR v L 7 BRI TORY A v ADRIE{CIRE
1360~65C (109), FHFPREL107~1074, fREFIREE
3~4H (Q0C) TH o

mERGHEE

1) WEBRERIEE . Potyvirus W B+ % PVY,
TuMV % X0 BYMV 53 5 HL i 35 & i
ERIGETERT A VA LERIG LR 5T,

2) RETIEE . MERTE OEBBEEC LD FRX
FefER . Ky A L ARISMV O miE s L RIGL,
KLTF-D R RO & (halo BL &) 24 bh iz
(Plate 1. 8), FENCEA L7z CyMV BTG L7
Hotce iz IMMV DHMBICH LAY 4 L AR

Ltk stco

FEHEAORG TR L b FEEBd o v 4
N ADEEY ISMV HmiEs X0 IMMV fiimEs B
W, SREBPERIC X 5 TiT 5 Toe &8 Y L %2 Dutch
iris DIRE, JFWRE LU C.quinoa, Y VI, €V
=F 398 L N.cevelandii DIFHIRD 7 4 v AL
FiFhd ISMV i & KEL, IMMV fmE
ERFIGLTehy o lc, T DORE R ES~ © R L
ISMV I X% bDThoH I LHBEID bR,
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Fig.1. Particle length distribution of iris

Number of particles

severe mosaic virus in crude sap of
Chenopodium quinoa.
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74 LAFF

DN EREHC DWW LT A, K7 A v ARTF
135/ X 750nm, 1EH13nm OREHOB B0 LR TH -
7= (Fig. 1, Plate L. 5),

DN Z#REHCHONBIEHAHL

C. amaranticolor, C. quinoa, > 75 & D FyERiR L
250 DN IR CILEBEBERC LD, VA AR
T & L DHRERBHAGIBEI NI, £h D%
AMETSERRD b D LERD S D EHRD b, H
AED TN R OSEATERBAE S, R D bh,
FOEEREITH 5.3nm TH -7 (Plate L. 6, 7,

BHER g

R EE OB BRI, fRBENCEE, ¥
T NEBRE I oo 7 A L ARLT, B IO pinwheel,
Jlaminated aggregates, bundle 7z & O {IBE P E A K
MERD bivie (Plate I1. 9, 10), BT 1 ) AREY)
B Tl% pinwheel DB RIS B VILER DA FE
U CEFI 5 EH 12~13nm D &7 1 v AR FRENTE &
Bbhs@hribhie (Plate 1L 9, 10), 45 REYME
5% Dutch iris @ B #FE Y i & X pinwheel & L O
laminated aggregates H A K& Hhvic, Fio C.
quinoa D IRIEFIZTIL ¥ 4 L ARTFD EWB K B
7= (Plate II. 11),

z 2

KOV 4 AR T50nm DO BREFTH D, K
YeEMAAAIC pinwheel ® bundle 7z & OMIIRER
HAGKEYRL, 777 LY TEXERMCEHRI NS
L b, Potyvirus BT A EADND, &
%7 ¥ ARHCFA: L, Potyvirus BB S & B
haB v A AL LTI bearded iris mosaic virus?:*
6 peardless iris mosaic virus'®, bean yellow
mosaic virus (BYMV)!®| iris fulva mosaic virus®
iris mild mosaic virus (IMMYV)17,8,9,10,15,16,17) " jrig
BIO
turnip mosaic virus (TuMV)!L19 23EEE 1T
B, FOSBLHBTA VAL FEETHY AL AX
BYMV, IMMYV, ISMV B X' TuMV D 4ETH 5,
HORETIIERIBT 4 ) AT F A 7 ROFEENEL L
%<, B TEE LiceF 1 7HRRIC DWW TN TA
AL, RFOEX750nm & 650nm OO HIRT, 4
POt 2D Y A L AREBCHE Shic, MiZD
7 A N AL BBNETHRE S hic TuMVI®R BYMV!?
LBy, FAEEPHTFOMERE DM T IMMVL
510 33 L OV ISMVLS® [ZIFVs,

severe mosaic virus (ISMV)!8:9,15,16,10

IMMV & ISMV it K< AL, BRIB7 4 )
ALHTREEREL T B b 5558510, iy
AN ATRLT OBEHIELT 50, MEEICRRD
ZEW X o T FIE 2015100 g g S PR DU T
LEENLBNS, IMMV X N.clevelandii = N.
megalosiphon 4 By L T\~ chlorosis %4 U,
YA FREREE R T A2, ISMV X IMMV
X o TRH L C. quinoa WA TR B0 35
TRHEA AT 59 A T B2 L B FR750nmd v
A & AULN. clevelandii DHRBET SRR Lic A3,
EHFEHT, C.quinoa THHRLREA R IR L £
C, YA F TRV RERTREAET A DR T
IMMV & £7e b, C.quinoa TOEIRIT ISMV 15
YU b, FRBTFORIOHA (Fig. 1) 1X 750nm O
T — 20350, 650nmDEL TN LIyt
b, U4 ASEROEREARL, FidREkT
S EF N Tz 650nm DEAENL L, 750nm D A L
ADHBDEIREE L oo & B K ¥4 L A1X ISMV
DOFMEE X < KLk, IMMV O #iiiiE & kxR
L otce BA B O By bR Y A L AT iris
severe mosaic virus & [FEEI T,

B © ISMV v Ao, v =9av%k X5 N.
clevelandii AR U 7905, R ISMV ik C.
quinoa =2 C.amaranticolor Dy v, v =3
27 % L O N. clevelandii WJREEE LTz T BD
BRI % B L S EBRRC L D R D &7
N APCT R ISMVOFMEE & < RIGL, IMMV
DPUE & FIG LT - 722 & o o iz, Bk
DT &N LA ISMV O AEMIX RO ISMV & EF
BicBbDDI5ThHD, ¥ ISMVIIAELT- 2
B, BUMELLED, K, - EmE, 5o
EHORET A4 ) A b &h, BEREHCIA 7
LB ERRD LRI,

i =

BRI EFA 7R RBETIHRIET A ) A0 bED
EBCRBENBHERY A L ALDWTHRN, onk
iris severe mosaic virus & REL, FDEMHIRIC >
WCERE L b DCh B,

Ky A A AR EE R (T - 7 13RM4E O @YD 5
B, BRIE7 4V A& FEE L, C. amaranticolor, C.
quinoa, Y VI, v =5 2 9IRS, N. clevelandii
DEBECHIREER L 12o 2 h bOMEY~ DRERE
R RRRIEC L ) BRRTE foo AV A LRAITEE
TAT 7 AYBIOT 27 75 AT X - CIEXHE
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MR S o TR CONELREIL60~65C,
FAREEIR107~1074, RAFREIX3~4H (20C) Th
otze U AN ARFOMMEL 750X 130m OO HIRT
H %5, JRIED DN HEEUH O BERFZ TR R & 7ol
EROMEENEAGHFED b, L OECITRER
9 5.3nm OF(FHAIREE AR DI, B
DEBMAET, BIWERNCEIETS v 1 A 2ARTR
bbb, ¥ pinwheel, laminated aggregates,

bundle 7t & D MVEAE A GHIBE I i,

AT A4 LA ISMV OfiimiE & REBEBC XD
FFORMCHRAGIGEL, RISHEEBD bR
too WEVBHCIBA L CyMV W RAFIMmE & KGL i
Mot TIAY A 4 2L IMMY, PVY, BYMV %
IO TuMV DHLIfH & B E KSR TR IGH ED
5% (WA Y el
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Explanation’eof Plates

Plate L.

1. Symptoms in bulbous iris (cv. Wedgwood) naturally infected with iris severe mosaic virus
(AsMV).

2. Dutch iris systemically infected with ISMV, showing mosaic symptoms.

3. Chlorotic local lesions induced by ISMV in Chenopodium quinoa.

4. Faint chlorotic:local lesions induced by ISMV in Tetragonia expansa.

5. ISMV particles in leaf dip preparation. Bar represents 200 nm.

6-7. Pieces of inclusions in leaf dip preparations. Bar represents 6: 200 nm, 7: 50 nm.
Plate IIL.

8. Electron micrograph of leaf dip preparation mixed with antiserum against ISMV.
particles are combined and covered with antibodies, and cymbidium mosaic virus particle
remains clear (arrow). Bar represents 200 nm.

9-10.

represents 9: 500 nm, 10: 200 nm.

Electron micrographs of thin sections of leaf cell of ISMV-infected bulbous iris. Bar

11. Electron micrograph of thin section of leaf cell of C. guinoa locally infected with ISMYV.

Bar represents 500 nm.
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Plate I
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Plate II
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