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Sap-transmissible Viruses Detected from Imported Pear Plants. Shunji MorosHiMA, Mikio
Kato, Takeshi NisuHio and Toshiro KoBavasHI (Yokohama Plant Protection Station). Res.
Bull. Pl. Prot. Japan 19: 29-37 (1983).

Abstract: A survey of viruses were made on Pyrus spp. imported in 1978 to 1980 under post-

entry quarantine at Yokomama Plant Protection Station in Japan. Indexing by mechanical

inoculation with Chenopodium quinoa as indicator plant resulted in the isolation of some viruses
from 10 varieties imported from China, 3 varieties from Formosa, 2 varieties from U.S.A. and

1 variety from England. Five isolates of these were mechanically inoculated on the herbaceous

plants of 31 spesies in 11 families and were classified into 3 groups by host range and sympto-

matology.

A group: Isolates Py—-1 and Py—2 induced slightly mottle, leaf distortion, epinasty, stunting on
upper leaves of C. quinoa and transmitted to a narrow range of herbaceous hosts composed of
C. amaranticolov, Beta vulgavis var. cicla, Amayvanthus tricolor, Vigna sinensis.

B group: Isolates Py-3 and Py-4 induced chlorotic or necrotic local lesions and systemic
mottle, leaf distortion, epinasty, stunting on C. guinoa. These isolates transmitted to a
wider range of herbaceous hosts composed of C. amaranticolov, Beta vulgaris var. cicla,
Amaranthus tricolor, Vigna sinensis, Gomphvena globosa, N. clevelandii, Celosia cvistata.

C group: Isolate Py—5 induced necrotic local lesions and systemic chlorotic spots, chlorotic
rings and line patterns on C. quinoa, and C. amaranticolor. The isolate transmitted to a
narrow range of herbaceous hosts composed of Tetragonia expansa, Gomphrena globosa,
Beta vulgaris var. cicla.

The thermal inactivation point of A and B groups in sap of C. quinoa was 60-70°C for 10 min.,

dilution end point was 10-3-10-8%, and the longevity in vitro was 3-10 days at 20°C.

Flexous filamentous particles c. 600-650 nm were observed in partially purified preparations of

the isolate Py—4. The thermal inactivation point of C group in sap of C. quinoa was 50-55°C

for 10 min., dilution end point was 10-3-10-4, and the longevity in vitro was within 24 hours at
20°C. Very flexous filamentous particles c¢. 600-700 nm were observed in partially purified
preparations of the isolate Py—5. Virginia Crab plants showed swelling and necrosis just above
the graft union with the rootstock on which Py—4 pear buds were grafted. Py-5 virus particles
that were trapped and decorated by CLSV antiserum were observed with Derrick’s method of
serologically specific electron microscopy. Partially purified Py-5 isolate positivety reacted
to CLSV antiserum also in ring tests. From these results, Py—4 isolate of B grop was identified

as apple stem grooving virus, and Py-5 isolate of C group was identified as apple chlorotic
leaf spot virus.
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5T EPHBALI., RERTIR, TNEDY LV ADR
ERRPHREL, dDRTINSDY 4V ADEFEK
EERHETL 12,

FMERIT 5B, BAEETREE - 1 BERR
EERFIER L, 0 R oo AR AT
B, RELHAEE, ANEFAEECEESH0ERE
T 5,

A MREUFZE

4L ADSYBE

IEBERE D 7 ~ DFFOBHERER Y, Chenopodium
quinoa WHIRERL TY AV 22 S8 12, C. quinoa
DFEE D 5 FY 4V 2% Py-1~Py-5 & LT, Py-
3~513 C. guinoa T 2[B] single lesion isolation % #
EL, Py-1, 222 Tiz C. quinoa D E ¥ 4 ZER
PEL I EXEY 2 AU L 12 R T ORBICHEEL
1o Y AN ZGEHEORBEIZE 1 RICGRUIZEBH T
bHb,

TREE
FUOBERERER & U2 X Xi22.5%D=aF B
W, BEAMED R HERREE U & 213 0,05% KCN HA
0.1% #4270 a —VERIRIR%, ZHNZhIEED 5~10
ERIMATEBRL, »—~F50 X203 EECE -
THAMHPCHEREL 12, AHEED> 5 DRUEER C
quinoa CHAEL RO EEY FEL 12, BEERRI
18°~23°C O H 5 AN TIT- 170

AEEP~ OEARRER

1978 435 Py-4 M3 N B2 7 v BAERD T
i, BT ERBARREED 2 HEART 5 TEIRE
k5 TREBOAES 1982 53 THAI, RuAN
ZHERR PR 12 C. quinoa % 198046 A > v 34
BN L, 1981 £ 4 A2 0D+ v EERDHER R
9, C. quinoa WRUEBREL THEROFEEFAEL 12,

Table 1 Origin of virus isolates

i

MO ERTHENRRER S

#1995

EFEHR

D AN AR TFOBENL 2% Y s 5 X 5 LB (pH
700 PRHOIZAF 7 4 TREFIC S 512, F12, Py-4
BIPy-5 DY A2 % 0,05M + Y 2E#E K (pH
7.2) TLOMECHFERL 72 CLSV fiftiE 2 ER L T,
MILNE & LuisoNt (1977) & X bh Derrick method
combined with decoration & U CIEREI N, /NE (1980)
EoT“h5 97 Far—v Uik SRBINT:
FHikic X b EFBEL I,

2 B & R

1. RSREROFHHOT M LADKH

1978 4Eh 5 1980 SFITEA I NI F v, EAL56 LR
122 K DWT C, quinoa WX % BOE 2 UIZHER2E
2FRITRLU I, FEH, BEBEEDF VL LREET, iC
FAYVA, AFY2RENL Y C, quinoa 1TE 5 bV,
LRARERD 2 0V RBARET I AV DK IN
720 TANZDMEH IN F VIIFECEY 4 Y ERS
BET2308d 100, KEMERETH -1z,

Table 2 Detection of viruses from imported
- pear trees

No. of variety No. of variety

Country of origin

indexed infected
China 21 10
Formosa 3 3
U.S.A. 28 2
England 1 1
Korea 1 0
Israel 2 0
Total 56 16

Test plant: C. quinoa

Isolate - —

Symptoms on C. quinoa
B - o Country of origin
Inoculated leaves  Upper leaves

Formosa

Variety of pear

Py-1 SL SM, T, S Bian

Py-2 SL SM, T, S Formosa Song mao

Py-3 NL or CL HM, T, EP, S Formosa Tai bai

Py—4 NL or CL. HM, T, EP, S China Yali

Py-5 NL CS, CR, LP China Nan guo li
SL: symptomless SM: slight mottle T: twist S: stunt
NL: necrotic lesion CL: chlorotic lesion HM: heavy mottle EP: epinasity
CS: chlorotic spot CR: chlorotic ring LP: line pattern
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2, EREPAOEEREB

HIRIGRL 2 &0 40 2 » BB C.
quinoa DRFEZ TR LC, 798, va@i
E 1B 31 EOMEYC H R L 12, BRI SHEY
T 2R E 3 RIURLU I,

Py-1 8 % O Py-2 i3 C. amaranticolor 1<% o b JVIE
R, C. quinoa TE v v, TEDEN, BER (E1
H) 24L, "FALY, TELVY, Y92 EREK
BTz, BMAMROREEHE, WEIIEETEHELL T
WIS, Py-lLid sy 4 b v OBEEIC 2 2 BAZED
U, RF o =7 OEREEN S ¥ 4V 2DEIR 2N 5 H
Py-2 & &5 Tz,

Py-3 } ¥ Py-4 Tix C, quinoa DIEFEIEIC 8~10H
BB R, AZ7Ha0EbN, FECELVE Y b
L, EORON, BUERFPELE 2R, Iny
A bV TCREEECAZMS (B3N, EETEH b
W, ERAEE, YUy TRERAZ REU, Ty
=Fay, 7499, ¥4 bV, N, cevelandii, XF
2 = TR GL L , b R 3 AEdkic L, B
FHDIENT & 2RUTZ, Py-4 13T H 6 OREHDM N,
glutinosa O LT E v FVEERE L, 7582V 90D
BHEEIGRRRR2ED T HT Py-3 O EI&EH: R
TW Iz,

Py-5 13 C. amaranticolor DERBIET 2 7 B, Lk
WITBRRBE A, #IRE, C. quinoa DIEMIETIT 4~5
ARICEY 1~2mm OHAAAZESTEDbNIE, A
O EBCHREOR N A2 EL, REICEDOHSVEE
AU (FAX). T 7X LV Y OEBEIGRER
ERACIZED, 2v=Fay, YvF, r4hORE
TR U 72, F 200, ATy, VITX, THH
E 4 v %, Physalis floridana, » < %,
Datura tatura, Datura stramonium, s 975 5, o
v H A%, N. rustica, N. sylvestris % 20 FOEAANE
PRI TN O SRR & B Lb 12,

3. AXiEMP~OBERR

Py-4 BRD A 2 HEARREL, % O RFREE 4 RITFL
7o Y THEAERE Virginia Crab & DEAKEIH 6
b 2 ABRFIEAL, Z2h 5 OKREMIC A Z EIRLTED
Lt (5K, 21z Py-1, Py-3, Py-4 D 43D 4
VARRIRU T C. quinoa % F ¥ EECIEFEXL,

a2y,

Explanation of plate.
Fig. 1
Fig. 2
Fig. 3
Fig. 4
Fig. §

RUBERRA120, WP 3 BEREFED NS
7,

4, TT7ILLEHRE

2RHER I RIIEE T AT TS5 v Y AV AGHE
¥k Py-1, Py-4, Py-5 CRIRL 124 C. quinoa ETHI

Table 4 Graft inoculation of Py—4 isolate
on woody indicators

Rootstock Indicator variety?®’ Result?
Pear seedling Beurré Hardy 0/4
Pear seedling  Williams’ Bon Chrétien 0/4
Apple seedling Virginia Crab 2/6

Grafted in March 1978, Judged in March
1982

No. of plants developed any symptoms/
No. of plants tested

a)

b)

10~15 20 38, 7217 b KiESE C. quinoa THL
T, 1HBEMAU %%, Buli, Ry 752018k
Wy 10FHE L, BUANVAEEYD, 58D C. guinoa
RHERL 17, ZOEE, WTINO Y 4V ZAEERIZ SN
Th, C., quinoa WHHEHIEDN T, TRUERECE
WTh v AR EhY, Py-1, Py-4, Py-5 ©OY
ANABIBEET AT TS VKA EMEEAD LN
f»a?’:a

5. PR

£ 4V 25 R BBIR LTz C. quinoa TEED 5 1%
BROEPAZMATEBRL, ¥ —¥TABL e
FNT, U4V 2OWEBEME TN, BRIIESR
WRLIZE B Th b, Py-1, Py-2, Py-3 8L Py-4
1%, Py-2 3D 3 MRk b BB E b E TERVER
AU D, ITFEROMESEBD 5z, 27 Py-5
BRI & b A4 DEERITIEL, IRESED ST,
BT 4 AMEERR & 2B B DT R HERHFL Tz,

6. A ILRBFORE

Py-4 ® C. quinoa ¥& % 3 » © WATERWORTH &
GILMER (1969) D Dark green epinasty virus (=ASGV)
OHALIEICEEL © 4 v 22WASMILL 12, 7 O=EG
2% YV av 27U HT.0) CYEL, EREBIS

Systemic mottle, leaf distortion induced by isolate Py-1 on C. gquinoa.

Systemic mottle, leaf distortion and epinasity induced by isolate Py—4 on C. quinoa.
Necrotic lesions induced by isolate Py-5 on inoculated leaf of C. quinoa.

Necrotic lesions induced by isolated Py—4 on inoculated leaf of Amaranthus tricolor.

Viginia Crab plants showing swelling and necrosis just above the graft union with the rootstock

on which isolate Py—4 pear buds were grafted.
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Table 5 Stability in sap

Isolate
Py-1 65-70 ()
Py-2 60-65
Py-3 65-70
Py-4 65-70
Py-5 50-55
-
Py-4
50-
@ 254
©
&
(=%
k3 200
w
g
£ 154
=
4
10-
5_

200 400 600
Particle length (nm)

Fig. 6 Histograms of particle lengths.

Lizk &3, ML 728 600~650nm (%5 6 &) @
O HRBTFOBEINT ETH), Py-51ix C. amar-
anticolor DIEREIED & YANASE (1974) @ CLSV #iifk
HRITHEL, 9 A v 2BEAHMALL TR F2BIELIZL L
2, BERICEAIE 600~700nm (H6X) DY 4=

Thermal inactivation end point  Dilution end point

Longevity (20°C) ¢ vitro

1074-10° 7109878
107%-107* 3-5
107°-107° 7-10
10-4-107° 7-10

107%-10"* Within 24 hr.

RFMBEIEINT. (H8IXK).

7. GREEFEHEECLIZIMLIMFOERE
CLSV Hifii%= AT, F 397 Favr —v 5k
X b Py-4 DY AV 2O FALHES & O Py-5 i< fg
WUz C. quinoa ODWMHIKZ EFBEL 1., HRRE
6RIGRLIZEBYTH D, Py-5D U 4V ZKLT i3
CLSV HLliEIC & b EFRI 230 5 v S 3, F1257 3
L—v g ANTHZY IR, Py-4 DY A4 2pL
FRCDRMBETR I v 75 FaAL ~v 5 3NT
Dolze b7 FH CLSV HLMLFED b T v > EREE
Wi BT E, Py S DU ANV FIRIBEAELL S
o PINL, T2 T o FAMEIRIE CLSV % v
Fav —v 5 2 BMEOR Y Y o BEER? AV
BIBYANZRTRE 5y FINZMBFar —v g v
READ LN 5T,

8 MERKK

AL L 72 Py-4 35 X 08 Py-5 D 7 4 v 2 iz
W, BRI CLSY HfuEics ¥ 5 K%
Nz, RRRICIIAER Ak E FRLIL. ZORE,
Py-5 D ¥ 4 v 2L CLSV Hifi & OEERmICD
A, ABEOWEEZEL, Py-4 & I3RIBL 20512,

% £

FupbIN SRR RE Y 4 v 2 L LTI
CLSV (CADMAN, 1963), ASGV (WATERWORTH, 1969),

Table 6 Observation of virus particles with SSEM

Antiserum for trap Antigen?®’

Antiserum for decorate

No. of virus?’ Effect of®
particles trapped decoration

1. CLSV Py-5 CLSV it D
2. CLSV Py—4 CLSV + N
3. CLsV healthy CLSV 0

4. Phosphate buffer Py-5 CLSV + D
5. CLSV Py-5 Phosphate buffer 1 N

a) Sap of C. quinoa leaves infected with.
0 : Not exist c)

D: Decorated particle,

+: Small number,
N: Undecorated nomal particle

b) it: Multitude,
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Fig. 7 Virus particles from a partially purified preparation of isolate Py—4. Bar represents

100 nm.

Fig. 8 Virus particles from a partially purified preparation of isolate Py-5. Bar represents

100 nm.

Fig. 9 TIsolate Py-5 particle is trapped and decorated with antibodies against CLSV, and

isolate Py—4 particle remains clear.

TMV (GILMER & WILKS, 1967) O 3§l 7 4 v ahs
meEh TG,

F UMb MEINII 5 U AL AR I EARIIZ TS
s FOME SR L b A Py-1, Py-2, B: Py-3,
Py-4, C: Py-5 @3 & v—FicET 5 2 B CaT,
INEOHBBY NV —F0 Py-4 $k BLTHEIL 600~
650nm @ PRl 2z O BRET T H b, R
BIOoAL2DOWEMYE R L ¥ ASGY & —H
(SEQUEIRA, 1967: WATERWORTH & GILMER, 1969) &
ST EMARY 4 2 DARERTH S Virginia

Bar represents 100 nm.

Crab % O CHERER 2 2 fTo 10, # OfS, #ARES
BBRWIERL, KRERZ A ZERVBED 6O TE
SEEVE® ASGV E[lSEL 2. Py-4 Bk: Py-3 #RD[iic
it N.glutinosa, <F =7, 2¥ 994515
WU T ORI s h o, (hoE LOREse
PO T 3T 5 K044, Py-3 & ASGV B4
% 1y R

C# W — 7O Py-b BRIZ 2T a M0,  Hrelaofk
B, BETIGREDS CLSV & B —%L, Lb$ CLSV i
M e B BT 2 Tk b 6450 0EKE CLSV » [lE
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U1z
AFWV—FDI 4 NVREBIFNV~FE HEEL T, C.

quinoa DIREHEL, EREE L ROV, PHEEHE
BBV —FDY 4V AT, ASGV DRIRHE b H
BXh, RMTHED I OEE Py-4 RCERFTORLE
ERNTAREFT 3 TETCDH 5,

SEINEEL 25 T 4 VIR E BALS  (1967) A4
LT AV V-1, V-2, V-3 & 23 3L, Py-
4kt V-3 C. guinoa, N. glutinosa DR B LU
R - R TRRBE BT A5, A7y, v =
Fav, ¥y4bv, $HrI~ORGE, HEAEEDR
REHETBOTERMRED 6 h 1z, 12, Py-1, Py-2
& V-1 &b ERS L OF YR B DTHEME, T
PRETIZ—8T 2 BIEERBD C. amaranticolor, N,
glutinosa, 4 7 %k X OYERHEE O REFEE T2
RaZERBTED SN,

Ring mosaic FERD + ¥ d> 5 CLSV 3oyt s it
»3% % (PFAELTZER, 1962; NEMEC, 1967) %3, CLSV &
SN ASGY & B FVIRBOTIRBEYANZEEZLD
RT3, REERERCY 4V 20 I N> Vil
HED & A I NI Gl S BOEE CAHBIN C
EMERINTIY, BEAEVERMTHH, Py-48b3
SEEINTHROBE LD EF 4 2ERBR SN,
UL, TOEHF A7 ERD ASGV KERHT A ES
DEANATD 5, TNb F v OETEEY A v X 3EED
FURBTC BT EOREDHEER 125 T2, 4%
DIFFEC Z 12722 T 72 6 7203, CLSV 6 L IF ASGV
DYV TOBEREE T REY 4 Vv X (YANASE,
1974) S LTEHONTWVWE L EDS, RBEREISNT
b UBEREY AVZTH S CLSV I L8 ASGV ik
BULELBbhs, rodboRHINI b0y 4
V2T 2 HE Uik, C. quinoa ~DHEER
DMEFESREREE Bbh s, 35T CLSV 21T
12 CLSV HiLiE2FRL - AEETHE MR L 24
BUHETHREOR ik Bbh 3,

] E

1. 1978 FE» 5 1980 FicgA SN fREERIE LU -+ &
D55, HEEIE HREE3SE USA E2
R, AX Y REEL LY S Chenopodium quinoa T
HRIBRT 3 v 4 v 2piteianie, b OfEs 6
DANARGHEL, FERRAI,

2, 118 31 MORARREMBDCHERBL 1R, EE
HHEB LR 12HEEL» S 5 v 4 Vv 25 HEiRER 3 7V~
FIRNT R,

A Zwv—71 Py-1, Py-213 C. quinoa D LI

Wey bV, BDERR, RLERERL, C. amaran-
ticolor, 78209, "NFALhY, $HFCRGETAH
BEHERZ 0PN,

BV~ Py-3, Py-413 C. quinoa DHEFEIEITIE
RBERS U IRAZEE, FECHLVE Y bV, D
Bh, ERAEE, #bER%2RL, C. amaranticolor,
IELVY, NFALY, BHY, vr=Fa39, N,
clevelandii, 7 4 & DICRYEL , 18R EHIA

CHwn~F: Py-bid C, quinoa, C, amaranticolor
OEREC A Z RN, FECOEFHA, B RIR
BERL, ¥4 bhw, YiF, kroFay, IELY
TR T B DR IR,

3. ABIUBZV—FDY 4L 2O B I3 60~
70°C, TAPRIEIZ 1073~1076, TR FEE2 3~10 BT
Holze FT2 Py-4 DY 4V 2OHfELH 600~650nm
DOREEHU -0 3BT TH 512, C 7V — 7 OB
50~55°C, TR 1073~1074, Tit{R fF 0% 24 B
LINTH b, v 40 2O IR EICE AT 600~700
nm DO HREITFTh 577,

5. Py-4 ML Iz TR ALY v T EERE
Virginia Crab & OEEAREAEH BRELEKL, BRED
KRBT 2 Z FERDBD btz

6. CLSV fiilnf % Aiv, SRETHMSEHRICL 528
BRT-12E L5, Py-5 O AV AEF 2 CLSV Hif
BLED, F5v 7, Fav—v s IN300HRS
Ntze F12 Py-5 DY 40v X Mifkike CLSV HlLiE s
REBEC L BB KR RU 12, Py-4 BRI R
B ARSI TD 5 1,

7. VDEDOHERD» 5, Py-3 XU Py-4 % ASGV, 312
Py-5 % CLSV & E5EL 176

8. WvANZRDEEREY: L LT C, quinoa ~D
HHRERE, B X OHE % v 1o B TSR I &
ZEBEVEREBLLNI,

5l B X M
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