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HTHE : 8. Malus hupehensis DV > TEEFRBEEY A VA CHT 2KE

[. %&

Dryadzauoi4 w7 V—=T0ARy b7AL
A (ACLSV) ELBHR. ACLSV < SBER,
VYTATLEYT 4774 VA (ASPV) K&
Y Y TART AT N—E Y774 )X (ASGV)
. VY ITEBEROBER YA NAELTHISh
TWw3 A, I 5 DWRELEDHELIRERO
BRICE S TRPT T ENTER Y,

Malus hupehensis i, HLDETEAF S (3,
D& > TACLSV ® ASPV o3 U TREZ M
PEOWI EPBEEMZENTHE, TN5DY
ANWADIEEENE LTHVLONRE L3k
720 B, Z OWEYTRIHFHEOEED S By
A N ADERIDTE 2o F208, BIH-MAH(2)
E. YA N ADFEBRT HREICERIED S
N5 e ¥l ZOEMIZASGV TR L TS
REERT & EXRROMEO—E 2B
W|ELI, TOHCOWTiE, GILMERS (1) b
Z OHEWH ASPV i3t U TIREM 2R IR
TIEEHREL TS, Z0%, FES6) b Z
OHEY TR 3OV A VABKHETE S =
LEHO»ICL, EYBRZECBY 2 Z0FRM%
R L7z,

B T X, M hupehensis O ACLSV,

]

ASPV KU ASGV DR FERH KL Otk 123
TEARICEHAEL 72, TOER. ZOEYH
ACLSV O 1 ZEERBR L ThofER Y4 v X
WXL THRBEEERRT ZEBHELIZ R
7zo ¥7z. ACLSV & ASPV SESEHL 7235
G DRI N ASGV DIEHIEIENEY) & &35
EEYO ASGV 3 2 B2Mo i &
DT HRA EMZ Tz, FEEZ TN S OHBR
KOWTZDFMERD ELDIbDTH 5,

2B, M. hupehensis i, HLBETIILHE] M.
scheideckeri EFRE N T\ Wz bS, i, ZF DEE
ENRN—FFV T BT A VAL LADY A ETS
LoSE — U SERD M. scheideckeri & Bz D |
M. hupehensis ERICTH B T L WERAL . R
EDEFRCBET E Nz (7)o

AR ETIWCHEID | BMKELSRERER
GRIBEREL IV EELR VA VAEER Y
BOZT, ARCEBERZIBE, JPHEL
IR OEKE LB -7z, £, FHRIES
V=g A 2y — SRR B R R BB
K. TERBHAFREHBSREE—®#K
LERLIEELIBEEB o, T IWEL
THERRT 5,

II. ¥RV FE

ARl —EFESETEEL 2 ACLSY,

ASPV R ASGV xtd 3% M. hupe-

hensis DRIG

(DiEER

ACLSV, ASPV KU ASGV Bl (—E#&
) BELTWI TROLRBEDY > IB 2
fER & UTHE L2, ACLSV OERERIZ. v
b BMKES RGBS, 5580 2,

ASPV b ASGV O#ERBERIE. £7 4 VAWK
B BEARRL TV EERED A ZHER
BREDY) y TRERUEREHRA L, i

53, TR b RERIEEEY (R12740-7A, SPY
227, M. sieboldii (MOG65), Virginia Crab,
M. platycarpa, M. hupehensis) & ELISA i
D ZDRBET A VAHHIE S NIz,
ACLSV :P-203 (EB%. ZERABH LY
. VU TESE)
P-11(~ A TER, REHERS
XUHE VU TEE)
MO-41 (Hopa %. RMHEHES &
Y 5358)
MO-31 (K145, RS LD
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5338)

MO-5 (2 UV EAER, REHER

BE D SEE. M. sieboldii 63)

MO-43(Jay darling %. FEHE

B& D55
ASPV:A-1(FEHREDATABEE. &

B ons)

A-2 (BEHREDAZHBRSE, &

BYarT— P, ASGV £ &

ARG

A-3 (BREVATHBSE, &

FE U, ASGV L EEREY)

A-4 (BHRED A THERE, &

BYVF+r—FTYv v R)
ASGV I A-5 (BHREVATHBSE. &

A ‘M. 26)

A-6 (HHEEDATHBBE. &

B L)

(&S IE

BFHRE D A THEGRED M. hupehensis v
SREREAIZHT L & 5 2YIVERD . 2hEf2°C
THBREL. R, #5070,

M. hupehensis ~D 7 A4 v A DEEIL, FEE
SRICHEZ 72V v IEEETO 2 EFEERCL
Sire 2 BHELHE TR FIDI M. hupehensis
D1~ 2 EDOFERF KRR % & $#520cem
D2 FEEEEERCYIVEE Lz, D%, M.
hupehensis DF L & 5 BHEUIHED - K206 %
. VERERELD 2~ 3{EORIEFE 2 &3
B kogEL, EER. IKSKRE (—
3 RAE) £ L. ASGV OHEREIR % 198412 D
#.ACLSV & ASPV %#1984~1986F D/ 1
B 3. 3 ATa~7 A LAORHIT>
oo EREEEIZ, F20COH T AEIZEE, 5
HTFRE~7RHIEAZ XE’E%@%’&"C‘&@LKO
EREEFZ. W2 ABMERDY 7 AEITE
. BIRO T 7 AE~B LI, LHHIEE
SRR, BLs8, 2HEBE 3FEHEZENT

IR L7, REDOBEIE, M. hupehensis D
EIEERAG IS B E ARB IO ARETIC O TT
=77,
HER 2., ASGV OIZHEISEEY & M. hupehen-
sis D ASGV 1Zxf3 % B D e

(1R

ASGV 2 BH:L T 3 FEeol0i 2 R L
foo HEREIED 5 B P-2081% Chenopodium qui-
noa H SR UERE L I BIRRERE (11D TH Y |
EMKES BERBRE» SR Z T, 2O
DIEFEE X M. hupehensis & M. sieboldii (MO
65) DEFE IR ERE '9" ELISA = CHBH%
Rt (Table 9) ZRTHRED A THBGR
FEDY > I 5E - Jﬁ**%ﬁ#ﬁbto

P-208 (RASREMBESBR. V) v TEE)

A-5 (BHREYAZHBEE. 5K M, 26)

A-6 (BHREVATHBREE, W& 50

A-7 (FHREYATRBSE. W& TN

A-8 (BHREVATHBGE. A& V2

A-9 (BFHREDATHEBSGE, A HE)

A-10 (BEEY A ZHEBSEE, & ft)

A-11 (BHRED ATHBRBE. A8 BE)

A-12 (BHREDATRBRE, A& FD 3

=)
A-13(BFHE D ATSEIBE. M. prunifolia
var. ¥ingo)

(2)ASGV DRE FH

ASGV OREIX. M. hupehensis & fERDIE
HEFSIEREY) T H B Virginia Crab (k-6) U M.
sieboldii (MO65) RFEEEME LTH W, #%
zoVyIEEETOCEFEEEREFERL)
WwEoln, EEIR, IR3IRBELL., 1989F L
1990FEDEEFE 6 AciTv, 191FIFEER
BFRERD ARG BT IEHERE L . £ 72,
ASGV DMEE. M. sieboldii (MOB65) X5
ME% 1 FHCEINBOA 7 AZBATIT - 72fth
BT RCENTITo 72,

3., EREEHS S O ELISA i & 5 ASGV
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DOME X, 19904 5 H23H c K EEHFEL» S HE
L7:BBE1990F12B23BCHEL-HL & D
DR EERESM L UTHRAL L ELISA T
3. BMKEAREHBS» SEV R P-
208 B ofMiE A L. i (F (ab) .55 &
(12) TT o 7z, EEE T, ¥, EEED
BIRHEL I, 1058 D0.05% Tween 20,2 %
RIVE=vEal) K 0.2%ETVTE >,
0.1%7 X anrv rBinfEY »BEE&®K (PH
6.0) ZhN2 TEBR LR Y, EEEOS
%, FOS00fEHMIRD F(ab), 2/ES 17
V— M ANz, 4°CI 1HBER. v —1
2L . Z D%, Conjugate (VS—A F 34—
ERETu74 A LRSEHME % C
quinoa DEDOFHIEEMB LIz ) v BRIEHK
(PH 8.0) TZNZh5,000/%. 20,000f%iz 7%
2E5WHERMLIEES V- AN, &85
W 4°CIic 1 BREFBR. v — b REEL, %
D, BREEEMZ . ZBRIC60THER. &

I, #

1. ZEFBETETHEREL I ACLSV, ASPV
KU ASGV Xt 3 3 M. hupehensis DK
&
(DASGV 32 M. hupehensis DRIt
ASGV OERBEE T, WIFhOEERED X
EIRCREE RS B oo, EEERED
BERBRLOAREL 7 A >V HRDF2 70 %
(2%8) ZHL. ZORRBESEEFRCL >
TRz o7z, It LT ACLSV 0EE%R
(P-203), Hopa F (MO-41) KU 3 W oNHHE
% (MO-5) oEEREE TR, BERERED
REIFHSBEE S Wi o7z (Tablel),

(2)ACLSV & ASPV i 353 2 M. hupehen-

sis DR I&

ACLSV o#EEMGFETIX, B#ERED > bEE
R, TNNEER(P-11). Hopa BR U K-14
% (MO-31) @ 4 RHE2S, FIRIC & - THEFE

KEFEEL,
B3, “EUIDVENR L _EFESROLE

(1EEREIR

VANADEEREE LTOZEYI D S5k
ETEFESERMET 20, TROVA
WARBERELBZEEGRELTWwE ) v IEE
R o rEERE L CHEEA L,

ACLSV : P-203. MO-5

ASPV:A-2, A-4

(Vg %k

REESRICEZ 7o)V OERE L TOZEYID
ERM I —EFHESE GBL) TR
PRz, ZEYIDESE TR, BEERONK
IRECUI D B 2 SR 2 DEE BRIV FEE Lz
#. ZOLIZEBIT M. hupehensis O 2 HDE
DWEOTREE 2D EE L, B, 1K
3I~5KRIEE L, 19915 £ 199250 5 BizfT-
20 ROBEIL, FOB THE L1 K923~27
COXZAENEEBNTITo 2,

R

BhL7:05, SRS ~12H» IR EHRL
7o 19844 4 B bAIOBRERBR TR, Zhon
4 RHE. BERR20~308 T M. hupehensis
DOFL & D FIHIMOFTWFREOBEL, 2 TS,
TR 27 a0y ARUVAE 2 EOREEEL

(Plate I, la, 1b), ZMD > L L NEBERE

Table 1 Symptoms at the scion-rootstock union
induced by ASGV or ACLSV

Isolate Symptoms®
ASGV
A-5 N
A-6 (N)
ACLSV
P-203 0]
MO-41 0]
MO-5 0]

a) N :necrosis, O : no symptoms,
() : mild symptom.

— 79 —



HHE A CHBREHE

K-U4ROEEBEETIIHL & O LRy’
BERET 2R VB W, BER2~3
»BOBIICIZ, WTNOERES . YEICE
B NREOMICEDOBRERS LB LD A
ray A ELHEL, BEEFETRHFI
4 FHEOMTRER L FEHOBECIZLAL
ERHSNEPoT, IV ABEROEEREE
TiE, D 4 B LD B 26HRCE R
HMyED s FROREBE LB, o/, Jay
darling % (MO-43) OFEEEFIFEEZRI &
otz (Table 2. 3)o M. hupehensis (R
BRI 5 R OBREEE T, REOFHRE
BENEFICE > TERD g, I YNBER
DA, 5B 3 EESERETS o7
ASPV OEFEEF T, 19854 6 A & 19864F

5 28 % (1995)

5 AoEEREB T, #EAL L 3BEE T
H ACLSV O#RERF & 0 RBFEEIE
BERERI2~10H TRERIHR LIz, 1984FE 4 BD
BRESARTIE. R U7 3R ACLSV O
VNEHERER O 4 R IZIZERFEIS. B
BT PRENTREEE L, ASPV O 43
B, W LFIHIC M. hupehensis DI L
O gz —A54 (HEER) %,
7o, H~TRECHREIA 2L 7 (Plate L,
3a), NS DRBBERERICL> THEZ-
Yoo B 2~ 3 »AOBIICIE TS DIRE
DM ED z2 28R, TERREGOH AR U
BED X7 0y R ORBLEEEETHED
sht: (Table 2, 4),

Table 2 Latent period of ACLSV and ASPV inoculated to M. hupehensis
Latent period {days)
Year ACLSV ASPV ACLSV+ASPV
P-203 P-11 MO-31 MO-41 MO-5 A-1 A-2 A-3 A4 P-203+A-2 P-203+A-4
1984 8 12 10 9 26 12 12 12 —_— — —
1985 9 -2 — — — — — 17 12 — —
1986 11 11 11 — — 15 - 19 15 9 9

a) Dash : not tested.

Table 3 Symptoms on M. kupehensis inoculated® with ACLSV
Symptoms®

Isolate Early® stage of growth Late® stage of growth
P-203 RS, NS, LN RS, NS, LN, CLS, BN, TN
P-11 RS, TN, LN RS, NS, LN, CLS, BN, TN, Mal
MO-31 RS, NS, TN, LN, Mal RS, NS, LN, CLS, BN, TN, Mal
MO-41 RS, NS, LN, Mal RS, NS, LN, CLS, BN, TN, Mal
MO-5 RS RS, CLS
MO-43 0 O

a) Inoculations were made in a growth chamber maintained at a temperature of 20°C in late March to

early April, 1984.

b) RS : red leafspot, NS : necrotic leafspot, LN : leaf necrosis, CLS : chlorotic leafspot, BN : bark
necrosis, Mal : malformation, TN : top necrosis and O : no symptoms.

c) 20-30 days after inoculation.
d) 2-3 months after inoculation.
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Table 4 Symptoms on M. hupehensis inoculated® with ASPV
Symptoms®
Isolate Early stage of growth Late stage of growth
A-1 RS, E RS, E, NS, BN, (CLS)
A-2 RS E RS, E, NS, BN, TN
A-3 RS, E RS, E, (BN), (NS), (CLS)
A-4 RS, E RS, E, BN, (NS), (CLS)

a) A-1, A-2 and A-3 were inoculated in a growth chamber maintained at a temperature of 20°C in early

April, 1984. A-4 was inoculated in late May, 1985.

b) RS : red leafspot, E : epinasty, NS : necrotic leafspot, BN : bark necrosis, CLS : chlorotic leafspot,

TN : top necrosis and ( ) ! mild symptom.

Table 5

Symptoms on M. hupehensis inoculated® with ACLSV and ASPV

Conbination

Symptoms®

of isolate Early stage of growth Late stage of growth
P-203+A-2 RS, NS, TN, BN, (LN), Mal RS, NS, LN, (CLS), BN, TN, Mal, E
P-203+A-4 RS, NS, TN, BN, LN RS, NS, LN, (CLS), BN, TN

a) Inoculations were made in May or June, 1986.

b) RS :red leafspot, NS : necrotic leafspot, LN : leaf necrosis, CLS : chlorotic leafspot, BN : bark
necrosis, Mal : malformation, TN : top necrosis, E : epinasty, O : no symptoms and ( ) : mild

symptom.

Table 6 Symptoms on M. hupehensis inoculated
with ACLSV one year after inoculation

Isolate Symptoms?®
P-203 CLS, RS, (NS), Mal
MO-31 CLS, RS, Mal
MO-41 CLS, RS, Mal
MO-5 CLS, (RS), Mal
MO-43 0

a) RS :red leafspot, NS : necrotic leafspot,
CLS : chlorotic leafspot, Mal : malformation,
() : mild symptom and O : no symptoms.

Wiz, 19864 7 Hiz ACLSV EE% (P-203)
& ASPV O 3R HAFLE CHEEZR
RRICERE LR, WInoEAEbETH,
BEfER O B SRECRI L. ASPV O A % 5E
L7ZIBE LD BB IR RBER L, &
noOEETIZ, ¥ ACLSV MH@E% & 8k
WEELLBALBEZEAUKREOAZEL:
N, Z0#%, ASPV O BBEEEE THE S 1
REOIEF—ATAERDETRO SN

(Table 5),

1984 DEREEAE 2 RIR, BE S8, RERE
IREBP BRI 23, ACLSV 3% (P-
203, MO-31, MO-41) O#EREEETIX., ZEiZ
TR BREM S, REHS, Btz 258
BRUHERZ EORHEIEES N, IV E
EROEREE T, EORBEMEHEI-
TEE S iz, Jay darling RIZZEIELR IR %
Haamolz, ASPV OBREMEKTIY, By
FWELTEERS (M. hupehensis) H3EET 218
W B oloOT, 2 EHORMBEENTER
»o7z (Table 6, Plate II. 2),

2. ASGV OIZ¥EFEITAMEY) & M. hupehensis O
ASGV 2387 2 BZMED i

HRAL LT XTOEEFRIE, wIFhoiEEE
P IR U728, TR FIREE 13 89E
REMEBEIC L > TR -7 BEED S .
P-208. A-5., A-7. A-8, A-9., A-10.
A-11 RO A-12088FIZ. W3 O iEEEY
THEEAEAHOARERIC A 7 0 ARE Y
T4 7 EOIREVREEBICIR L - (Plate 11,
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3a, 3b), Virginia Crab T3, fiOIEEHEY &
B b KEIRIC grooving IER b BRE S Nz,
zhsizxfL T, A-6 & A-130EEIFEIZ. B
FHRSITHBEDOBE. WTHhOEATY, fl
OEEFRL D VBOLREHERL. BREE R
BEERBEREORER BTy T4 7
CBHzA 7oy A 2R L, £/, REH
5290 B DBE. 1T BOBE LD biRES
BRI 72 o 1o, fOBERER L D 132 DFIRE

5 28 5 (1995)

ERReR@&Ehol, BEEHOF TR, M
sieboldii (MO 65) 32 & OFEREFIIN L T
D2RE D HBETREDSHBRTH o7z (Table
7. 8)s

BEFEOD> b5, P-208. A-5. A~-7,A-8.
A-9. A-1L BU A-1200 TREEOEFEREKT
. BERES 3EEIC M. hupehensis WZEHTEH &
snled, BREEFERTZED L2107,

Table 7 Symptoms on Virginia crab, M. sieboldii (MO65) and M. hupehensis
inoculated with ASGV 17 months after inoculation
Symptoms®
Isolate Virginia Crab M. sieboldii (MO 65) M. hupehensis

P-208 N N, P P

A-5 N, SG N N

A-6 0P (N), P o, P

A-7 N N, P N, P

A-8 N N N

A-9 N, SG N, P N

A-10 N, SG — N

A-11 N N N, (P)
A-12 N N N, P

A-13 O O, P 0, (P)

a) N : necrosis at the scion-rootstock union, P  stem pitting at the scion-rootstock
union, SG : stem grooving, O : no symptoms, Dash : not testetd and ( ) : mild symp-

tom.

Table 8 Symptoms on Virginia crab, M. sieboldii (MO65) and M. hupehensis
inoculated with ASGV 29 months after inoculation
Symptoms®
Isolate Virginia Crab M. sieboldii (MO 65) M. hupehensis
P-208 — N N
A-5 — N N
A-6 N), P N (N)
A-7 N, SG N N
A-8 N N N
A-9 N, SG, P N N
A-10 N, SG — —
A-11 N N N
A-12 N, SG N N
A-13 (N) (N), P P

a) See Table 7.
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Table 9  Detection of ASGV from inocula by an indirect ELISA

Absorbance 492nm?®

Isolate Young leaves? Dormant scion bark
P-208 0.72 0.84
A-5 0.59 0.46
A-6 0.45 0.29
A-7 0.82 0.19
A-8 0.27 0.44
A-9 0.65 —
A-10 0.27 —
A-11 0.19 0.39
A-12 0.18 0.26
A-13 0.40 —
Healthy 0.0840.007 0.08+0.005

-~

Results were regarded as positive for test samples if the absorbance
was equal or more than twice that of healthy sample.

Dash : not tested.

b) Samples were collected in May 23, 1990.

a

Table 10  Reactions of M. hupehensis inoculated with ACLSV (P-203) by double grafting
and double budding

Symptoms®
g)z:);ervatlon gliiilifttiz;” Double grafting Double budding

May 18 21 RS (1/4)° (0]

20 23 RS, NS (3/4) (6]

21 24 RS, NS (3/4) LN, NS (1/4)

22 25 RS, NS, LN (4/4) LN, NS (1/4)

24 27 RS, NS, LN, D (4/4) LN, NS (2/4)

26 29 RS, NS, LN, D (4/4) LN, NS (2/4)

30 33 RS, NS, LN, D (4/4) RS, NS, LN, Mal (2/4)
June 2 36 RS, NS, LN, D (4/4) RS, NS, LN, Mal (4/4)

6 40 D (4/4) RS, NS, LN, Mal, TN (4/4)

a) Inoculations were made in the field in April 27, 1992.

b) RS :red leafspot, NS : necrotic leafspot, LN : leaf necrosis, Mal : malformation, TN : top ne-
crosis, O : no symptoms and D : dieback.

c) trees infected/trees inoculated.

Table 11  Reactions of M. hupehensis inoculatedd with ACLSV (MO-5) by double grafting
and double budding

Symptoms®
ti Days aft . .
S;’f:""a ion Days after Double grafting Double budding
May 26 29 RS, Mal (1/4)° 0
30 33 RS, Mal (2/4) 0
June 6 40 RS, Mal (4/4) RS (1/3)
12 46 RS, Mal (4/4) RS, (NS), Mal (1/3)
18 52 RS, Mal (4/4) RS, (NS), Mal (1/3)

a) Inoculations were made in the field in April 27, 1992.
b) RS : red leafspot, Mal : malformation, O : no symptoms and ( ) : mild symptom.
c) trees infected/trees inoculated.
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3. ZEYIVESERL CEFETEROR

(DACLSV

19924 4 B TAEIICEBS T ACLSV &% (P
-203) EEFREL . FREBRELLER. 2EY
DEXEIC L ZEERBRETIE. M. hupehensis
OFF X I IFEE L IZIZEROEER21~23H
TECHREHLEPZ FHAE T EOREERL .
BERLE TTRTOERTHREDPRESI NS
LW otz 27TBHEICE M. hupehensis DF
FREDSDBEMIET 2K L Ao, 408
BT N T OEEEE CRFRER S OEEN
FELTz, TOSOEETIEIFHL £ 383HMRLR
oir, “EFESR LS EREEETIE. B
FER24H T 1 EED, T/, 27H T 2 BEESKE
BEEL, 0%, —BYDESEID B
BERERICH TN TOEFTREPEREI NS
k3 hkot, TOBE, BREL 4 EF3
EFETHL & S»MFER Lz (Table 10),

FIEFAIC AT 3 Y S lER (MO-5) 2#
BLLEG TR, ZHYDEXEOGS., BE
BB TEIFEHA L FEEHRL, HTT
~TOEEDSE URECE R L 72 (Plate 11, la,
1b), ZEIFFEL I L 2 EEEE TR, 3EE

5 28 %5 (1995)

o 1 EA S ERERA0E TRECEIR L 08, fhod

2 EMMITEEEER & 57 (Table 11),
Wiz, 19914 4 A THICESY THEL S

B (23~27°C) O# Z AEWNT ACLSV L:&#E%
(P-203) %#EFELBEERE. “BEUVEESRC

& ZEEEE TR, BER 9 H T M. hupehen-

sis DEZEW Z ZTHEEH L BERIMATT
TOEERESFL » > BB A L HP%E
Bl ZOB. 3ERTEENAGNR, Ih
SDOIETREFRFICH Z ZHE L AFEHIEEI N
7z (Plate I, 2a, 2b), “EFEIHKICL 5%
FEEA T3, BRERI0B T 1 LS, £7:, 11
BT2 EEPFECZ Z2AEHEL, 20K, =
BYIDHESHEI D B BERIBEHTIRT
DFEEETEICRHER L, ZOHED 2
B TEIERA SN, I oDTETIHTERI,
CTEYIDESE LRI Z THE L FEOERE
ahiz (Table 12, 13), ¥ 7 AZENTORERD
BE. 2HEBERLZOThOBEEEETH,
LidDEESALN, iz, BADHELE
b BEETE (M. hupehensis) I DIEEAEIT
THI EF o7,

Table 12 Reactions of M. hupehensis to ACLSV (P-203) by double grafting and double
budding
Symptoms®
Qbservation iiﬁlzfttliz, Double grafting Double budding
April 30 9 NS 2/9)° 0
May 1 10 NS (3/4) NS (1/4)
2 11 NS (4/4) NS (2/4)
5 14 NS, CLS, Mal (4/4) NS (2/4)
8 17 NS, CLS, Mal (4/4) NS, CLS, Mal (2/4)
10 19 NS, CLS, Mal (4/4) NS, CLS, Mal (2/4)
21 30 NS, CLS, RS, MaL (4/4) NS, CLS, RS, Mal (2/4)
23 32 NS, CLS, RS, MaL (4/4) NS, CLS, RS, Mal (4/4)
26 35 NS, CLS, RS, MaL (4/4) NS, CLS, RS, Mal (4/4)
30 39 NS, CLS, RS, Mal (4/4) NS, CLS, RS, NLS (4/4)
June 9 49 — NS, CLS, RS, NLS (4/4)

a) Inoculations were made in a growth chamber maintained at a temperature of 23°-27°C in April 21,

1991.

b) RS :red leafspot, NS : necrotic leafspot, Mal : malformation, O : no symptoms and Dash ! not

observed.

c) trees infected/trees inoculated.
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(2)ASPV

1914E 4 B TEIENTASPV D A-4 %%
HLUER, BV ESE X 2 EEEET
. EEEVOHISERZ ISR TF A4 RHL

(Plate I, 3b) | #RE1R48H THICHRAOIS & 2
ZHEE, 2/ BREECAI7 0 RAERL,
TEFRESFIC L 2BEERGTIE. B
EELD LS IEL, BEETIH TR
BREALZZTHAE2RDOLRCBE P> 72

(Table 14), ZEVID EEHEOBE. TXTOD
BEEEE T M. hupehensis \CBIE & & iz
M, ERCEEEIRD ooz, £z, \
TROFE L 2EEEER T, BEFETHC
L xo0ERBALN,

ERHAC, BGSHWTHRELIL@mROY 7 AE
WNTHRER A-2 2B L R TI, &Y

DEZNROSEG. BERICHTH L >F e
EFr—A7 A4 BEN, 260 TTXTOEEHE
UiREER L7z, BERIETIX. BEox
U Y ABBREIN, 0%, FREHSPZFH
BB U, ZOB, BEL 4 EEF2
BET M. hupehensis \ZEIER A &N Tzh5, TE
FEEFIRDShhrole, _EBFELET
. ZEYIDESERL D LEL . EER0ET
1 EGFEPZCHRBEECE L, Z0%, KE
WCIRBRRTEEE X 9 TT RTOEE
BEESEEER L, ZO%HE, BV EY
BEDVDEDODZEF—RATADBEIBENL
(Table 13, 15),

BT AENTOBRERABR TIE, —EYV#&EE
BRUZEFES L 20ThoBEERETY
BMERERFCH L x> OHRBH SN,

Table 13 Symptoms on petals of M. hupehensis inoculated®
with ACLSV or ASPV
Symptoms®
Isolate Double grafting Double budding

ACLSV

P-203 NS, Mal NS, Mal
ASPV

A-2 0 —

a) Inoculations were made in a growth chamber maintained at a
temperature of 23°-27°C in April 21, 1991.
b) NS : necrotic leafspot, Mal . malformation, O : no symptom and

Dash : not testetd.

Table 14 Reactions of M. hupehensis inoculated with ASPV (A-4) by double grafting and
double budding
Symptoms®
gff:“’a“o“ ﬁiﬁiéﬂﬁi& Double grafting Double budding
May 10 18 0O 0O
21 29 E (2/5)° 0
30 38 E (4/5) 0O
June 9 48 E, RS, BN, TN (4/5) 0
20 59 E, RS, NS, BN, TN (5/5) 0O
July 10 79 — NS, (RS) (3/5)

a) Inoculations were made in the field in April 22, 1991.
b) E : epinasty, O : no symptoms, { ) : mild symptom, RS : red leafspot, NS : necrotic leafspot, BN :

bark necrosis and Dash : not observed.
c) trees infected/trees inoculated.
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Table 15 Reactions of M. hupehensis inoculated with ASPV (A-2) by double grafting and

double budding

Symptoms®

fi)all)tseervatlon giiilifttiz;” Double grafting Double budding
May 7 16 E (2/4)9 (0]

10 19 E (2/4) 0

12 21 E (3/4) 0

17 26 E (4/4) (6]

21 30 E, (BN) (4/4) (E) (1/4)

26 35 TN, RS, NS, E, BN (4/4) (E), BN, (TN), RS, NS (2/4)

30 39 TN, RS, NS, E, BN (4/4) TN, BN, (E), RS, NS (3/4)
June 9 49 — TN, BN, (E) (4/4)

a) Inoculations were made in a growth chamber maintained at a temperature of 23°-27°C in April 21,

1991.

b) RS : red leafspot, NS : necrotic leafspot, TN : top necrosis, O : no symptoms, E : epinasty, BN :
bark necrosis, ( ) : mild symptom and Dash : not observed.

¢) trees infected/trees inoculated.

v, #

M. hupehensis D ACLSV 233 2 RIGiZD
WT, RS0, O ACLSV &
Ry TOUNBERRU I Y SEBERICN LU TR
ZHERT e EFHOLIT L, £72, GILMER
5 b, bW E T M. hupehensis 75 M.
sheideckeri £ SN T Wiz, ZOHEY»
ACLSV iZf L TREMETH 5 2 & 2 BUCERE
LTwa,

AHEBROBEE. #HE L2 6 BHHk 5 BfEH
M. hupehensis \WIREEBR LTz, S5RMDI B
Hopa % & K-14%RE, Th THRFE AT
KpoleDT, SEORBRRHER» SHZC M
hupehensis \CIRIREZIR T Z L BEEA LI, %
fo. ISVNEERIE, FERD ACLSV ORALE
EEY CRRES—RR LB s hgn
EMSTOREVEEL»o28), LU, &
BOFR, MORKLV SBETRE D1, B
W BV EEETHEES 5 L ARICEEEE
TIEpS, ZOREDAREEE Z iz, I
D LS WEKRBOERD 5 M. hupehensis H3
ACLSV it L TRWEZEZRT 2 L
MzENTz,

%=

ACLSV 28 M. hupehensis \Z3RTIREL D
T, INETREERICOAB T Z LMRES
nTwiz(1, 2. 3. 4. 6. 928, —EBCEER)
DRMIC DOV THELIER, TEFHFICbREE
WT 2 LS 5T, TEF ORI,
ASPV & ASGV 2B LB TIEA 5 0E
WD T, ACLSV BHoiIEE LTERLE X
5hb,

RMORFREZER I OVWT, TER. w4
WAER . Hopa RRUK-14%0 4 RFIHIEA &
BHOWTNLORERHIC b X {UREEER
Lizo 2D EMSINSDRBITHEICL S
KAlnSHEEEZ 5N b, I VEERE. &
WEBE{RTATHORME KRS 553, K
MOBENPEEL T30 T, o 4 RFEDE
F LAk, RETHORFKLEXAT LI &
LV,

GILMER S (1) 1%, M. hupehensis 25 ASPV i
%L . epinasty-decline fEXA 2 E L. ASPV
DEEEDE L THa2bDTHBELTL
5,

ARBOBR, #HEA L LEERIIVTIY
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M. hupehensis WIREEIR LTz, #F OB, Wi
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BHEAPBRESh, 0%, ZOMOMSER
PHEOA YRR ERERL, BHL, E
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RAFROERIX GILMER & (1) O L1313 —
BT2DThH5,

BROD X 31, ASPV 58 M. hupehensis i3
THsEIE ACLSV L8> Twiz, ACLSV @
FERKOB S, VI r—2 71 R
HoNT, FLRHOEED» SHREML, 2 ZH
FRURER 247 0y iz EORBOSBES
hiz, 3 SIREOBRIME S ASPV £ VW
R A SN, 20X 5, ACLSV &
ASPV 13 M. hupehensis IR TIHEBBREL 3
DT, FFHEOFEEI X > THEDXFIHAEE L
Ezohd,

ASPV OEEYIC DTk, WIEE - (i
(10) BB E DEDISRKD I Y NH A Ry

(M. sieboldii) ~ ASPV S3EEMRODIFEE KB/
HERETv., TOBR. I TOFERTHE
YT H % Virginia Crab ® SPY227 & v & &
hiz R (MO-65) 2ZFBEL T3, ZOHEY
13, ASPV O EAERINEEA T20~30H &
. BB 2 ZHE 2R T O TRBORS
DBREBTHD, 7. BENTEBEYLETD
L ACLSV EASGV OEE 2 Z TR nicd
ASPV O A Db AEETH %2, ASPV O
REARGIZ. e TOIEEEY OEE . GILMER
% (1) 1% Virginia Crab #% mild isolate &= % L
THREERT ETR~U4MAZEL, SPY227
BEREIDDBELS6~100ATHZ ELTW
5,

N DI U T, M hupehensis w2 B it 3

ASPV OBRHARIZ, 8920°C D4 F AERNTH
BEBEELILBEDI12~19BTH D, 23~27°C
DA AENTYDES EHFES I VEEL
B EMNIEH LHThH o7z, TD I edb,
ZOWEYITD ASPV ORI, M. siebol-
dit(MO65) L D H B, ARELEZLS
b,

LU M. hupehensis T3 . ¥J200C DA Z A
EANTASPV L ACLSV 2 ICERET 2
&, ASPV B EZRTRENE LA L NR
{Bolee TDZ &iF, BIRHEL ACLSV
ARSI &b L BEINDEN, 20X
wE. ACLSV ORHIZTETH, ASPV D
BxEE# 23 Z e TFREN D,

M. hupehensis D ASGV 1253 2 KIGic D
WTEER 1 TR L:RER, BERIC L - T8
BEERALNILZDOOCTNOEERD EEA
KEDESREFRBMORGICH/BEIRL 20
ZDZ S, M. hupehensis 13 ASGV IZH L
THRZEERTIEVHELM IR, Th
WOWTIEEES (6) b ASGV % Z OEYM~NE
BEET 2 AETREL, ZoFKRE. Eifc
BEARIMZIEORBPERT 2 L 2HEL T
wa,

ASGV DIEH#EIGIENEY) (Virginia Crab, M.
sieboldii (MOG65)) & M. hupehensis @ ASGV
W ARZERHELI:EZA, WThoE
BHEYTLHHE LI T XN TOBERORKR L]
BETH o7z, L L. WEORBREE IEER
WWE-TERD, BB 3 THELLEBEDS
b R EEOBER I LT IOEY T ORHIE
GTH-1b0D, BY O 2 EEOEERIIK
BORFREEIEL, ZOREVPPH Lo
Jzo YEEREYIO R TIZ M. sieboldii (MO65) 73
BT oRmBEERIcE L, ZAsDZL
5 ASGV 2xfd 5 BZ ML, Virginia Crab
& M. hupehensis BWIFIZRAIFE LA I, M
sieboldii (MO 65) 238 2 & L RIS £ /- 1381 2 &
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IV HEFELLIEZ SN, /2, SHE
DREREREH, S ASGV KIIREHOEL SR
HBEET B I MR INT, TDT i,
MINK & (5) bEEICHRE L T %, HWEEDOTH L
ROV TR REHRE % 3 EEEICTRE,
FORBOPEEITELEEZ OGNS,
TEUIVEBELCEFBEED 2 AETM
hupehensis N7 A WA BEE L, ZORIGEH
LI 22 ACLSV TER 2 EELIES.
BHEHZAZERNDWThORRTY., &Y
DESEROAVEIF/EER L, 272, BSt
DHEE T, FEORREELHS LITEDL -
foo IVNEEREEELIESR. ZEYY
BEXEOAREE R OHBRICER L2, &
512, ASPV OFE b RARKOBERTH -7z,
eI s, ZEBYJVESERRIEFES
BEDLREERELLOOEUCIET I Eathhy
ol TOIZLRZEYIVEEOASEES L
LA NADBEENE OO ECT LHES
Nnd, gl TOREER» S, ACLSVD Y
NEERICOWLTIE, ZEBYYEEEROABZ
ORHEZBELTWwS EEZ 6N, LB, 2
BY)DEXE T, B ACLSV L@ % 2 iE
L7-BADOFREBRDOBE . BREEBOREIFEZ
BIE L 2T ICREEIRA., Z0%. T
DOEEEEROBEETSBHE LT, 20
FEIFRNTRESEL < EHhic 0 | FROFE
BT, BEFESSORFEICLD Z0D
BMENRTERLBDIIEHFELIONDFDME,
TEFBEIETIE. FERORRER I EE
O, BERECRBEERET 2 I LN TER,
Wiz, BROA S RENT ACLSY T@ER %
BELLERTE. WThOoFETLEALY
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M. hupehensis D) > T raaF 4 v 7 ) —
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BT EEOFEICLILZVDLHESL
%, 7. ASPV OEfEHER T, —EYIDEE
ETIHBENDRESHEBICED s i, =
BEFBEETR, BFUER 1 OBR KT 3
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WERNINH A RTRIYNHA N7 IEEE
WL, BERERE T ACLSV, ASPV XU
ASGV DERMICBEZMERT I L0 S
7% o7z, i ACLSV & ASPV iext L Tl
Z ORRHBESTEROIEFEY L BEE L < i
ThEDdFarEIoh5, £/, ASGV i
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Reactions of Malus hupehensis to the Inoculation of Causal
Viruses of Apple Topworking Disease

Ikuo MAcHITA

Aomori Apple Experiment Station
Kuroishi, Aomori, 036-03, Japan

Summary

Reactions of Malus hupehensis to inoculations of apple stem grooving virus (ASGV), apple
chlorotic leafspot virus (ACLSV) and apple stem pitting virus (ASPV) were investigated.

The inoculations by a double budding method induced peculiar symptoms on Malus hupehen-
sis to each of these viruses. Thus, 1) ASGV induced necrosis at the graft union, 2) four
ACLSV-isolates, each derived from either of the type strain, Maruba strain and two other
sources, induced severe symptoms of red spot, necrotic spot and necrosis on young leaves,
whereas the isolate ACLSV-MO 5 from M. sieboldii induced mild symptoms, and 3) ASPV
induced epinasty and red leafspots on young leaves. Latent periods of the four ACLSV-isolates
did not differ, each ranged from 8 to 12 days. The period was longer in ACLSV-MOQO5 and ASPV.

Combined inoculations of ACLSV and ASPV into M. kupehensis resulted in the symptoms
peculiar to ACLSV.

No clear differences were detected in sensitivity to ASGV between M. hupehensis and the two
standard indicator plants, M. sieboldii, and Virginia Crab. However, the symptoms differed
according to the ASGV-isolates.

In regard to the inoculation methods, symptoms induced by the double grafting method were
severer than by the double budding one for the inoculation of ACLSV and ASPV. In order to
detect ACLSV-MO 5, the double grafting method was superior to the double budding one.

Since M. hupehensis was sensitive to all ACLSV, ASPV and ASGV with a basic symptom to

each of them, it was considered to be an ideal as the indicator plant of these viruses.
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Explanation of plate

Plate I

1. Symptoms on leaves and shoots of M. hupehensis inoculated with ACLSV (P-203) by the
double budding method.
a. red spots and necrosis on leaves.
b. necrotic spots and necrosis on leaves and top necrosis on a shoot.

2. Symtoms on petals of M. hupehensis inoculated with ACLSV (P-203).
a. healthy petals.
b. malformed petals with necrotic spots.

3. Symtoms on leaves of M. hepehensis inoculated with ASPV (A-1 and A-4).
a. epinasty and red spots by the double budding method.
b. epinasty induced by the double grafting method.

Plate I

1. Symptoms on leaves of M. hupehensis inoculated with ACLSV (MO-5).
a. a healthy plant.
b. malformed leaves with red spots induced by the double grafting method.

2. Symptoms on leaves of M. hupehensis inoculated with ACLSV (P203), one year after inocula-
tion.

3. Symptoms on M. hupehensis inoculated with ASGV (A-5).
a. necrosis at the scion-rootstock unions.

left, a healthy plant; and right, an inoculated plant.

b. pitting at the scion-rootstock union.
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Plate I
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Plate II
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