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EW 4 T N—YObHENOHBA, 19624 5 FH
B IR RICH X S NIz DMEDTH 5D, SR
BRECHIE LT LE o 7200190 19634 ik =2 —
ey P LETFASEA S, 19644 TITRENWMA
K700 PARIXITEIZ S 2 — Y =T ¥ FrH300
AL VIR S, BHREEEARECBMESEIRICH
BT HEL DN TRIEE NS & 91Tk 572019, 197448
123, HEERE LT 4,850KDEARSEA SR, R
B EE, HEE, EHRL LT St

1970454812 A - T3 7 v OEEBHIBESND L)
i, IAVICELAEREREN, 22U
v FORBERENVRARD I F oML L CRHELT
W ERLETA TN YHEEBSNRE LIRS
7 I U ARAEREARII 2 o THEBMERT A L) K%
b, 1975606 37 v OEEREERELZ (SN
b, FUALTN—VIRIN I EOERED L LCER
B OEEE, KR, BFEE, fMEkKE, #sliRss
TR HERROHEML, 1982~1983F I AD
EANY — 21E L1, MBS ORERER
QAN LR Y, SEICHIEERA N
L7-2 b As, BEAKES 19864 I ABHREE 2 TIE
L, F94 70— 2 EERALEDT, 19958 0%
E e 3,000ha, HERES,000t DBEFEEEDT.

* HEUREREFAR L
*% FAEIELIRE R PRRT

i

SRICETWT, ZBGIREEHESERL, TEREE
LTOEEEED-DOBHIEETH LIk o7
19914842 BT 5 2 E O EH1E5,2100all bE L,
200ha B EEIE S W TV FERE IFRE, WEE,
LR, HREE, AOE, EEER, LR, MR
THbh.

x4 7=V, ©% 5 EH (Actinidiaceae), <
9 % CI% (Actinidia) CRTH525HORBTH S
(61‘109,127)- 1906-"?‘:#‘175‘[‘0 ?ﬁ‘?‘ﬁi‘:— 4 — ;/___ 5 o ]\
ICEASHTER SR, YRS TIOUEIRESND
LI o HF LVWEET, ZOAKEREIBOLHS
BNz —Y— 5 FOEBTHD "Kiwiy LBT
VB EZBBLARITS NI EDTHS I ®
E OB, PELHEENE, B, PESRT, S0
H A1 Chinese gooseberry (61.62.109)  HR BG4 =
e sE G, 451013 S DB EMO Actinidia
chinensis Planch.‘®162 1900l s htwv/z, L,
Liang & %127 1219824 LI R E DB AEFEIZ DV TR
WIS L8, A chinensisD 5T 13 ERFEDH
HoWTEE, WHYE, THE, Wiy, TEY, Wy,
RHY, #NTE, BRE, FEECHLY, Thiidl
RERYICER & AICARET BBIFED A deliciosa HIR)IET
. BE, W, Wdbd, Hid, BNE, EEd
AR LTWAIEEBELPICL, =2—Y—-F ¥ FT
ERSNABEBICOBOERIIBET bNLL, #
% % A. deliciosa (A. Chev.)C. F. Liang et A. R. Ferguson
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var. delicicsa R L7, =2 -V — 5 FCORE
DETATN—VHEEE ~LT—F BLRECET
MEBECRCOEREIFPRA SR TW 5
(3.27.66.67.68.127.132) = 1 1, b, KAXILEVWTH D
FREAGE bPEICE, F74 70— IH%T 5
BREEL T2V, LB~ Y ¥ CEHYO< ¥
% ¥ (A. polygama), 750~ ¥% ¥ ¥ (A hypoleuca),
IV~ w 45 (A kolomikta), N+ (Blgas
A arguta) BLUF A X5 (MR <H L+ A rufa)
PHELTEY, Z2O5MWEEH» SN, haox
WHIRIZ D7z o Tua 5 616D,

Za=V=F Y FDFT L TN - BB ARE
DFELEE, 1951FIREAHA Lo F 20, 197141218 %
BIIKELVHES L ORI SER % 2 FGlomerella
"% & Phoma BN HE S NI, FDH%, HEEE
AT B ONTREDHERE B L, 1988 T
IRIREI2OME B & OIE 2 8IC X 2 1SR OREO R
PHRESNI:. Thbb, BRIEHK %A I 3 Phytophthora
cactorum‘™®-1?" p, cinnamomi(72‘127), P citrl'cola(72']27),

trzaz) - p megasperma var. megasperma

P. lateralis
7220 % 7 W@ @ Phytophthora W °2, % & 72 14 5%
Armillaria novae-zelandiae ‘*'*”, R A A Lo &
Agrobacterium tumefaciens ****”, [ & T %5 Rosellinia
necatrix' ¥, ZHBH % B S D Rhizoctonia solani
W KEEL LS - LD Verticillium dahlize
WD S BICHAERPRESF Alternaria

‘25'127), Botryosphaeria spp. (25‘127), Clados-

(25,127)

alternata

120 Colletotrichum acutatum

(25,127)

porium Spp.

: (25,127)
, Fusarium spp. ,

(25,127)
B

Epicoccum purpurascens

(25,127 T
), Penicillium spp.

Glomerella cingulata
Phoma exigua' %1%, Phomopsis spp.'?> ¥ 8 & (g2
KEWVBEE %2 < B Botrytis cinerea ™ & Sclerotinia
sclerotiorum ™" 5 X UHICHEE 2K+ Pseudomo-
nas viridiflava "7 113 2 ¥ pamgs s s
FORE T, WLEMERE 2 Z ¥ Pseudomonas viridi-
flava' ¥ 1D) L e o AL Bk £ 2 T Sclerotinia
sclerotiorum " 12X B2 7 L 0¥ = TIEHRAEE X
i REEZRMEELFRETIE, BBOMLECERT
% Sclerotinia sclerotiorum‘® 27| BrRErR T IGHE & A2
4 Botrytis cinerea'®®5 %" Sk pmERR O Botryosphaeria
dothidea ‘® " #") | F i BEREM K 4 T ¥ Fusarium

(127) (127)
’ ’

acuminatum Cryptosporiopsis spp. Phomop-

sis spp.“zn, Alternaria a]ternata(127), HEErREC T

Diaporthe actinidiae‘zs'm), D. sp. (25“27), D. perni-

ciosa' 1) BB B E T £ T 9 Colletotrichum

acutatum %) . Botryosphaeria parva ‘**"), Fusicoccum

(67.127). Cryptosporiopsis sp."?"), Wigig o %
%3 % Phoma sp."*’, Glomerelia sp.'®", Diaporthe sp.?
ZETH5B.

KREITHE, 19704878 D Phomopsis sp.'", 197148
% 51RO Armillaria mellea™ 27, 19834 K D4 A
EW O 6 EIFET B MEF D Pseudomonas syringae

CL2D L REDBERICRAT S Botrytis cinerea

(63.127) (63.127)
’ »

luteum

Alternaria alternata Penicillium sp.
G HRE S NS 198BE I HREIEH S ¥ B
Cylindorocladium crotalaria®® ¥ ¥ M8 B & U48 % %
M S5 Sclerotium rolfsii'® ¥ E XN TS,
72 I9THEITIERE OB Aol sh, 203 b
Phytophthora citrophthora, P. megasperma ¥ & UF P.
cryptogea WIAHWREM ZRT Lo s, &3
TIREDRIRE I L HE 1 EORBEMHE S LT
%,

DPENFTAL TN — P BASHIS0E, FBED
RBERD L CHEBES R &£ 1 SN, s
BOBBLEEDIREDRENE L LB LI ot
WEIZDWTOBIEE, REKEROERICET 2 50H
DA TL9824F & 19844E 1k B 5 55570 42 & h s x
N7z, ZDIFEE L Botryosphaeria sp. & Phomopsis
sp. TdH B T & HT19834E 45 & 107, 19854558 M & 30
1986FBE 5 110 11X S THB I BN, OWR
APEATR S 7z B199199) 198adm |t M & S0 FEae
BT REIMEIC L o TRI B LR BWEL, H
FICTEM B & A L7, B2 Pseudomonas
syringae D L 4> pathovar TH D & & AS19854E (12 R 5
YeAYIxF I RNk THeMIC SR [
BOEROIEE NI P marginalis & P. viridiflava =
SoTHELHLIUFZHFLP L s THES RS,
19884E4% & 1%, 1989 KN & 3V 12 & W MR O
BBt A Sz, 19874410 5 MYk 1 AT,
EBITFI S MR ROBERERS S Colletotrichum,
Glomerella, Pestalotiopsis, Phoma, Botrytis, Alternar-
AW % &, R8BI D S Phomopsis, Alternaria,
Auricularia, Botryosphaeria, Fusarium , Pestalotiopsis
B &, PS5 Armillariella, Pythium, Rhizoctonia
% EORBFEEDT W & RS L7 19884 & (32
BYMEN=2—T—5 > FELEL Y Phytophthora B
LBV L 2 HE LA 199248 Sawada & 77 pe
REHSA LRl E, =iFs 6 4 Botrytis cinerealdi |2



HINKT] 294 7 — Y HPnE I ROEELHRICET S5 3

L AEBREORMEMEERICFEL THROERR
BRYEL, BCREREEIEETIREI VR HRE
L7z, SHG0EOARBOFERIE, —a—-Y -5~
FhETHRESNAFEELOLXBENIILALTHS
A, Z2—V—5r FORENEL Y ixdi{, KED
HEEL DS,

Pk I, BRECISMEZ A X D RENIKEY,
1985 FEL L I LWMIBERTH LI L, BR
M ¥ X Pseudomonas syringae pv. morsprunorum 9 —
FHE L S TR BIESRESRE. 2O%, &
B, P.s. pv. morsprunorum & AXRREMED R %
7 & 5 1989 4F IZ 7 L > pathovar MWEIER & 1, P
syringae pv. actinidize & & &7z, HEICBIF
HEMOBEE, 1980417 Opgenorth & Iz & hkE
H YT+ V= TIHOBEARLEARCEORHE, O
Nika, EHRBOFGEEOBEEVERERBRT HRE
MEFEENRTVE. FOREMATIEALERTEELET S
Pseudomonas syringae D—HRFK L RE SR THE SN
7%, P.s. pv. actinidiae & WX E B REER L LDR
o Tng001% = h D nd H)HLHELD P
syringaell K BHRER, FOA TN - VEAXDZ 2 —
V=5 v FREEROFESSIRBES R TVRV. K
ML REIRERS Ik pkEERE AL T
BRI EREM GO nEFEEETS I LS
I NE-¥ (WAR

AR, 1982FEITMBENBICIRET AL ko
W2)ps 7 OIHFBIIEF AU TREKLRIES YD S
DTHolz. ZOIOBHBRLHEINETDIB6HEDH
EEREFBEAROI~15%I12 L BLY, ZOHRELHE
moEmIcH Y, Ho—HBBORERICORENB L
DFORENEREND LIk o7 22T, EEE
RIFOERERE L R EEF LT 40, 1985EDD
RFEIZEF L, 19874 519894  TRMKEH DB
2 BCEENDLE R - THEIIE, BERSLTE
B OB CRARE LTV, ZORBO—HIZBLIZFE
F L OOUBNEE) 22 BoRAMRAOEKS

DWTARILELTEN LD

Eil 3

FRTOED T LHIZY), BYLEITHREEER
DZREEG - L HFEKEREREIRLGESEL, T
B KIS B AR EAEEN L, RRRERFEN
FIL— BRI LTS E BB L EITS. A4F
ZOFTICHLD, LA THREE V7w 'R
KELBHKERNSEEERIRAR REFRE L
7 —, BHREE B X ORERBEEAIRET OBARKK
L THE R, 3, TAMKERE
BHEBA EELB L UHRKSE RSt
ICHAEBERERIHE LW w, M5)EEERER
BripETREtEt, &8 EXBIUEHENRKS
b IR AR T ERESRA ML (BEZHS) &
H BHECEHELOREL MBI E WS, B
EHMEEFER FEALSY), EEHE, BEEE (R
BERATER), BEEAREL, b B HEBRE
Mty v —), AEYRE HERERRY RN,
AIETF (RBERER), HAES, #SERMA, dor
BEEOZRKIZRERMETERER TN kW iz7ini,
¥ 7-, HEEMERBSFEEEL, ARE & (A
RERBS), DAL (FARERRERA) L TERE
WEERBRERINE—F GREERRER) ORI
HEFBZETIH VW 3610, MRS
EFRFEFEEREL, HERAXTE L, KBEAQED
ERICOVERETER RT3, BERE
AEZEOLE B (HFBERFAXHFHSESER),
THE— (BIISHRbE &) ORMRICERRORE
EREI B ARET/AREM, HPR
AFAKICREROBEG FHH S TW iz v 7,
REEROREL - A VW2 EO BERRRER
MEBELEDFLIZLSROTHHE Vv, 2
NHEOF LT LTEL BHLEREL B, BREOEEE
T5. KBELOHRICH/ Y, EEEASEICIEERD
CEEEWE, BRSEHBEL LTS

I &8, REAMGBIVHE

1.% ®

Aiaek, o, OB, TBICRET S BRERT
i, 2 BHalECHEOMBEAKBRICEELT,
DHIZHEREICES LABREAT I Clb o TRIET 5
12 %s (BRI 1~7). ZOHEOEDE LAHO

HEid, MEECSAZIAITE-TWS (BRI 1~
3). BAKORETORBERIE, 2~ 310k
Rz lTtws (HRI4~5). BRERIRELL
WA, BELTHL4~5ATAHICHHIEL L LT
BT AHIENEZY (HRIL~3). BEPOHHOL
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WAL, BT L EKBR~BOICRY, BRREIAELT
Ebr), WMTH. FETI, FHHA10~15cm BEMN
U7 2512 ~ 3mm DB ORATE 5 CREFIC g
LEBON SRS RBEEE TS (D4, 6).
4~ S APBELZIIZIE, BRO»E2ELLVAED
SHEYREIIZ %5 (KRID5~6). 4~6 ANEDR
WORBEHT, WS ERF L2 kb, BT,
NUOESRBEICEBL, BLVWHECRET L. 1t
FRB\EITR > THPZ WA, VTR LBICH
A, AERE T g (13:14.40.52.50.60.181.132) gy 1 5 4o 4y
EROMEFTVRHETVITERLE, B L2 W(KEN 1~ 2).

2. RES

ATFILLI804E T 5 5 & FRREIE TRAE LiGo, ML
TIRIZEIRAEL, FOBAES LV BME, &
WS, BRI, #ER, SR CORENTHERI N,
TR A EM L 2B - AE s REsShTH,
ICAIRERERR LIRS, 19884EFTILIE & FEARIE, 1990
EREFE, 1992 FUBTH - 7.

FENELZB1F 51982~1986E D F AL KIRIT #4551
E&ERBOBETMEDHEBIRREE 2 IR LI
1982 RO 2 FIOET, 2~ JEEHOTHI
~HEICRATEL, PHTHIELL. H1983E 4 AL
REFRATIC BV CHIED LERIAR 6 M- ET169%
H158ARMDIZ.5% I b EF L. FES AZE/AHER

O 1982 54 4
© 19834
© 19844F
@ 19854
@ 19864

BIR MB/NEIIBILZFIA 7= PWVEIRK
S H DL AR

DEMTHHEOLRSBERTE L), EORMICHE
DR E & BEOH IR T S8 U7 RIBE A
bRBE YL o7, 1985EDREMICE »C, iTE
0T 2o /NHIE T CHIEFEIRAA S N2 o 1M L %
FEHREICRIAHIED SN, TR~ 44 % DGR E
KHARTB LI h o7 1985EDETDIY 4 7)1 —
VREERBOT V- VREOERS, 2W4NOH
#[H47.3ha D ) HLO1EDT7.17ha, HERH14.0%, #
AR ER552 K, HEFZTL 1 EHN, ) ORFBHZE
25.6% ELILHIBAIC 2 572, 1986EEDRFMIC LB L, &
SICHBEEMDSASOND L )R ), FEHFIBEDR
W ToH - B CEBEICEBRIILR LAY, WA 78
A 30RDITL A EDRFT L L L, 205K
SHITEKREES S L ) Ik 57,

3. 8% B

ARIIIEE BB T, JE 1 BHIEOH SRBEASS
£ LAET, BEICGEEOEIIRFENBLY, 08
EATIERIDMETE LG, A UCBEEIRBIC 22 5. K
IRDFE T LI, R4 L 28R
B ERHIEIZV 75 DT, MORMIIEELTHD
RETEARDLIEDTELRVWELKRERBEETH - 12
(AR 1~3, BN 3~4). 20k, AEOERE
MRS N THETEFERD LI - THh O, #
ERPBEINL LI 57z,

ha
20

1982 1983 1984 1985 19864

B2K MENBOXTAL 7 NV— D) HEEHER
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I & & # &

FA 7= HNE D) FOREMEE, S5
12 & » T Pseudomonas syringae pv. morsprunorum? —
BEE LTCHEESINSOW s 20 P syringae pv.
actinidize 74218 8 1719 Opgenorth 5643 kE
BV 7 F VST HTHORATT ) O» 5 BHTHHME
WO FKEME % P syringae pv. syringae {23V P,
syringaeD—FHE & LT, AHOWHEME IHEBOBR
WEARELS. AREAHLORETHH I EH,DL, B
EREOBEEBOMCTAIEDPEETH L. AHRIC
BT, AREME L EREOKEE,V L) RE
P. syringae pv. morsprunorum & OIFFLERLHRME D
B, REMEORTRESN L BIRRESME, BN
SERBMEOET L DBBREALMIITAILTEN
LT

1. REMEREY

F AL TIN—UhPVEIRER, FTVATN-VDIE
DEAEAE RS RENE 2 R T 2 £ AT S 0% 1
IOHENTWS., FIT, FIAINV—UDPVEIRE
BEMBEIV LD FEE ORENES L UHEENER
2 DWTCHRET L 7.

(1) KEME ERERIO LI REDOREMELE
EBRMHRUFE

#HEEE FUATIN-UPWEISHE; L1, L6,
L11 (EEHATORESHER, RAKESREHER
BREH), Kiwd (PHEEREORESRE),
Kiw22 (/NEETRNORESHE), sk-1 (FFEE
MERBIBEER). GBE 7 2rv I yRE*Y
(Pseudomonas syringae pv. morsprunorum vuz-l, U
7803), REEPVLEIFE (P s. pv. morsprunorum
W8011, W8014, Wg107), £ AILMABERRBE B
#i(95:9) (P s. pv.syringae W7835LL T EESHER & W
3) (BLEBMHKESREREGRAN), 47 b UFE
FEB (P, 5. pv. morsprunorum L 211 I B ERFRAF
W) RERL- '
BEHE FUATN—Y ‘ANAT-F MEELAE
O 2 ~3ARFHALTEHD 2PN AI3HE S A
120, FFE{L3E3 ~540c 4 A23H, BEOWILFVIF
LANOFRELRE3 ~ 5K 5 AL4E, Y ABMEEAE
WO 1 KD 3 HET & KELFES ~ 624 A23H, V

243y 797 I ORELEHEIEREIPATICS Al4
B, #RAFNCSAHBETHEL, PPGA (Vv A A
ERT IV T— RERER, BEILLK) T24~48%F
Mt Lo SET (108 ctu/me) RFET LTI A48
T RAVT B T ATV AETEE (—HERERE
) L, 20~24B:R) S THRIEL, 4 ~10HHBEN
THRBERIRIR BB L/

ERER

EERERIIE I RIIRLE. PVIHIREOF YA T
V— Y ORI D REE G EEEIC I D B Y, 3
BICERE LS A 3MOREESTRO o, BROE
PHTCIERATAE L, S AL IGEE S o724
IR, BEICX ABREHOESBDON. F A
TN =Y OEIM LTREREOWT R L B LA T
R L, BWRESENZD LN D, vA, ¥
75 DESHRBELHE LA, YA TIRAEEDPNE
FFE AT b UEMER L OFRBEBMESS o1
WE 2R EAHEL L TV A BREOBRED Y A H
W FHERERTESEREIL, ¥y 47—V OEIHER
PER LR UCHEET D LR R R LD,
ERERT L7V AR LA TRREREZEDO 6N
ol 4 P EMERG, AEEETY ATV -
v DOIEITHBE R LA, BRI ORI A
HETHoT-.

(2) MEFEH4

EBRHERUEE

/7 7O0-FIREOERERE
Watanabe &2k Furuya 59 0 F iz L Yy, Fv
A 7N—I VI SHRELL RO P PG A24KHREE
BT A A AKCHEE L, 1.5X108 cfu/ méif B B
YW % Freund’ s complete adjuvant £ & $IZBALB
S Coy AEBEARICERL, 6~ SARZICEEOME
W BBRPICTRGBIEY L7, TR EIRIC IR 2
By L, S8EMIEP3X63ag8U1 (P3UL) &Y
IFL YY) a—)1,000 FHVTEESE%, #&R
R CRAMINE 7 W S ¥/, Single cell manipulation
EE i rp ro-=y ZETY, BAHERE KRR
Liz®/ 7u—F izt il e
Bak < ABBAICEREL, T/ 7u—FiikEEt
MK % 7. BEAIX10,000rpm 30 M ELL, D



6 MRINEESE RIS RE  $438
FIR FOA7V—UHhv L) HEEEREEI L ) REOREM S
FILTN— VL B R R
#t X B B No. (1 3R)
B-17 g0 % % R % KR
FOALTN=Y L1 A 5 4 - 44+ ++ - - +
AR SR ;] Le (A B) ++++ - +++ + + + ++
Ll (A ®) ++++ - +4++ + - + +
Kiwd (H %8 H +++ LR + + + +
Kiw22 (8 AN ++ +++ +++ + + +
Sk—1 (BEMR) +++ +++ + + + ++
TAPWEIHFE  U-l (BRHR) 0 - - - - + + -
U780s (R # &) - - =) - ++ 4 -
AEEPVEIHRE W801L (R # R) - - - ++ 4+ +
w4 (R HH) - - - - ++ o+ +
w8107 (R # R) - - - ++  ++ +
E ESEE w7835 (R # R) - —(+) - + + -

FHERIZ10%fu/nt BB T 27 L R

D Ak K ; Pseudomonas syringae pv. morsprunorum, AEENVLIFE; P s. pv. morsprunorum,
A7 MO ERER | Ps. pv. morsprunorum, ®EHBE (T ECAILMERESE) P s. pv. syringae

V18K 3 AI3RERE, . IBES Al2ARiE

VRWEE — RARL. £ FEE, + FENAEHY, H BESREEL, Hi; RHEEAS W,
HH ERRE L TRIE, BREAS (K,

V() WHE R

i % Sephacryl $-300 D F F ATIHEMLTH V58 %
TV, JUREESE R ERES L L.

/70 -FUVHEDOREITT) V5 AB L VY
T ITAEMTYRAG 1, 22, 20, 3, gMYFE
MiF (74 7 VHE) 2AWT, BELBCOVWTH L
PLRERIGTHRE L.

MSHEOREX

PEMEORE T, BESSHEE(EL 1S A)G
TRV w4707 - MIERLAEYL T A—Y
PV I RERTRE S, 0% ME7TLTI (B
SA) T7uy» ¥, £/ 70— UfkoRE%E
HHLVIIHEAKEMAIICT I BBIRKIE S, <42
U7l — % 0.05%Y4—208L00.1%BSA%5

- BEEY

UEH AR T 3 EBHE, <+ 5 — PERN
T RGELINA 2. 37C 1 BRI RS SR8, <A 2
O7 V- 2B HBEHERTHRE LA Kkic2,2
~azino-bis (3‘ethyl benzthiazoline~6-sulfonic acid) & 8
BALKFE L MA TR T 1 BERGE, 1.25% 7 »{LF

MUY AEMATRIG% 1k 4150m TR EE 2 HE L
7.

#HEE/ O0-FIL G & RICAEE%

BHEE/ 7O0-FLHE FoLT70—vhn ko
BL1ERCHRLEE) 20— F Lk ORIES E
LISATHRHLAER, 2WEOE ) 70—+ Lk
BH/ONL IS 2 omp s KB O 15(1gM),
218-1(1gM), 43(IgG 2b), 204(IgG 2b), 210(IgG 2 a)



ST L F oA TN — YDV E I FOERE L BFRICET 2% 7

RV, SEHRRISICER L.

RIGHBEESE F7470—UdnXLIHELL Ls,
L11, Kiw4, Kiw22, Sk-1 (WFhbHEELRFL),
FF T Pnd 3 FEESar 1, $-21 (MLEEFH#EILD
REHBE), HBEOY A»0 LS HEMY U7803,
U2-1, AEEML LI FEHOOWS011, W8L07, + v
b SERER Y L211, EEomE S Wrsss (B
ERIEERL), ¥4 70—y IEABEHE (B
MERILEESBE) F9-1, Pseudomonas viridiflava
8018 £ 1157 (KRB ¥ KZRIFH), P marginalis 7838
(RERERFRAFH) ML

BIEH & & AREHE

EBEXREHTERELAFERAKEX 7/ P/ R

WKL, BEL, TEbrIldhnrwy sy 2.5%
WTIHHEERE L THEE L. Fu<) YEEOHEE
AT EBEE L% Y BEHWR (PBSH) T
SR ERELTRE LR £ 20— FAHKET
304 MILHEP B STH#E L, KIZF I TC (Fluores-
cence isothiocyanate) 1Z&IL~ 7 A TI7CI05E K
oS, ELHEME TRICHERERE L.

KRR

EBRFERIE2RITRLL. HRALLFIS 70—
P X HIBEH DTN COWERIE, FUMERICERLAL
1EHREFARICEA LV ThOMNAFEDRIRIGL
7. BEFELEIARICDECIEDON 272 W
NF X S IRE 2 HbkS L T TSR WT835H Tk

HL2ERK FTA4T7N—UHPVEIREE 20— FVHEROTENS

€/ 70— F B K N,

't R WY BRNo, 15(M)7 218-1(M)  43(G)” 204(G) 210(G)

A X H* A q A A A
XA TN—IYDPVESIRE L1 + + + + + + +
L6 + -4 + + +
L11 + + + + + + +

Kiw 4 + + + +

Kiw22 + + + +
Sk—1 + + + + + + +
FNFThnd ) IRE Sarl + + + + + + +
s-21 + + + + + + +
T APV E D) IHRH U7803 — - - - - - —
Uz2-1 — - - — -
AETHWV L) RE W8011 - - — - - - —-
w8107 — - - — —
47 b FERER L211 - — - — — _ _
T E 4 % B W7835 + + + + + + +
FOALTN-VEBHERE F9-1 - - - - —
Pseudomonas viridiflava 8018 - - - — — — —
1157 — - — — —
Pseudompnas marginalis 7838 - — - — —_ — —

WHMBEICLBREE + 8D, — &L
NDEeE A TR NVEEH RV VEE

Y = RPAR( ) M 1M, G; IgG,
") T,

2w x5k 3 JKE ; Pseudomonas syringae pv. morsprunorum, AEEH,VXIIRE; P.s. pv. morsprunorum,
F % b OFEMER ; P.s.pv. morsprunorum, EESHEE(EEYAIMERBEDHE) ; P s. pv. syringae
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b, FTVATN=UPVEIFE LT ALKEE
L7

HMREOY APV LHFE, ATEPVLIBERA
7 MYFEMERE, OThoBfRE T oA RIELE
ot LL, EESERE, SR LATXToHE
WKETATNV=UDEIFHERBIRE L. 7
A7 N—VEBMERAEE D BEE, Pseudomonas viri-
diflava WX P. marginalis WEW 3 hOHiE & b Ko
Ladorz.

(3) 2 &
FOATN=IPVEIHEE, F74 70— DKL
(23 A DG EWRVREMARD oAy, 5 AHE
T E o 7 CIREHITRO SN, BIHIC L 5B
DENFELHIT, FELSS®omer Fir- £
FRIFRE LV I LTIV IRBEME 2R Uz, &
AL TRBHENBNRESELZ RS holz. THIC
#HLC, BEELVEIIREDOT X, ZEEPVLIRF
W, Av b UFENEN, TEOEREFIAIL-UR
YN F BB EALRERERS o7, —H, *
TA TN PO XIREDE ) 70— FHAARIK T
HHREFHEIPVEIFREORICTE, TESEE (pv.
syringae) CIXFB L7235, FRUNOERERE I VLD
JHE (pv. morsprunorum) & % o 72 { KIn€ ¥, HEME
PRRDLIEFRLTVS. DEOREE, EMOR
BREERE, WIIOAENVE L TN -y LI
WEERE»V L& )W & F U Pseudomonas syringae
pv. morsprunorum ®— %K L ElE L7225, %1%z p
5. pv. actinidiae DH L\ pathovar WKEE L7z Z L 7%
HTHo I EXEMITHB., T/, HEMNRERTY
NFIHPOEIRERF T4 7N -y P LI HEE &
DOTHRVHIRTHALILFHL P E ol ZOHFIL
FIPVEIFERIZOWTIEN -3 —-(3) (P.16) TH
L <alis,

2. REHEOHE

BRLOWRIZE - T, AFHEMEIIBREI VL H R
WERRERICENS Y, HEELELLZEEHL,
T BHIENTEL. AR, BIIHEDOP SR
BEOFRBELTERT S5, 374 7N0—vOLBHEER
WL > THHEURHEDTEHK A Young 51 2k,
FEINTVDE, F94 7=V ELOPVE I HORK
HE & FPDIHRRED O 58S N ABMEA, PnLH)HET
HEDPEIDPEERTHILIIBEELILTHE. 22

T, P& REOMEENEE & EUUER A 5 Sl s
NHHAEOMBEFENHEED BV EHELPICTLELD
12, WEMEOMMBEORERGCRROBESLM, #
W b CIHRR S OREREDOEFT~OFE L LD
FHEOFEREEHO,IITLEN T TRENERYT-
7z,

(1) F747)0—=YHr0E)FROHBFNMEYE
RBMEHRUFE

POKIFREOREE 19844 5 A/IHEHABEOF Y
47N — Y BIHEGOELFHOBRBIL L EEH - T
Y 7 —VTEHERRE L, HBREA %P RORE A S THER
L, ZO 1 B&H% Y7 0~* > 3 FoOppm FMNF ~
& B PV % B TR AR B C R S AT AR %
SHELZ. DEELBEOTNS ST ARISREKE
FIA TNV EEWHOHEEIZ S ROHHFTHE L TH
BB (10° cfu/ml) 2T LCT L TE A
BT ATVAETHEELZ. R RLmBEc 2 -
THBICBEO» S 2 E U ERT BEEERAKRE L,
DG oRAEICHRA L 72,

HESHME S8 LAUERICOVLT, i
DI FEITHEHL L T48TH B DM B A E % #~</.
RRBRHER
HEEZEBEMET, 71 70—V OEIHEMRD
RO LN I4EBRIZDOWTO F3ER (REERER) %17
Foab S, BOWREMER U128 O G (BER),
BWIEEM R L 2 HARRF RS (REE)ER L.
A 12RO Z SR CHERIC 7 L2 H B 3,
EENE, LoNVEEA, YONTBEERRIE, €55y, T
27 YIMKGR, Ay T—F¥, Ful+—ViEH o
IUEE, vuVEBRHE, 7Y/ -, FEAPU-X,
o7 b—R, L7O—R, v/ —2R, YK-RA, *
YU—R, ANWEF—R, RTU—X, T4/ —A, 7
Yo b, AT RN, YNE =L OBEED2
HETH-7:. xR LAEEIE, BEERT, Jr
A CHERY, FOELEE, 1 PN, HIbKE
EE, 7AF¥FUFrebus—¥, 35— EiEHE,
MR#E:, VPRER 7o 8L, 775k
D, S%A70—ANMAEBERIOA L EOLE,
B, EABAME, 57 b-X, wWb—X, LOVF—
A, TRZr=N, FFAM)V, ARV, AN b=
WV, a=AFNINTIT 9 N, FH/—=R, BYI o
LOBEAEDUHE TH o7, TDIZHB (L 1 ~L12)
DYEE & BN S O pekan P osyringae pv. morspru-



HIEKF] D F 94 7N — UL I FEOEREHRIZET AR 9

EIR FTATN— UL HREL L CRLRED L SR S N MEOEE L HIE N E

FrL7 =y @D # [ &?
H H k) KFS-I - KFS-1I VAE  EER vV FU4
m OB (TE®K)  (GEK) ® TR
REHELEROESE - - + - + + +
Loy v E A& + + + + + + +
&Ly —ERIG - - - - - _ _
Ty A4 EHK - - + - - + +
TNF= VA ERE - - - _ _ _ _
& 28 3 BBUR UL (+)¥ (+) T + + + "
7N BB - - - - — — _
Vg - tiEt - - /- - + + +
WRE D& - - - - - - _
S A VORI |4 LY L + — + + +
TR DR - - + - + + +
VA = VD5 + + + + + + +
7ot — it - - - - + + _
B g K B - - - - _ _ _
A B o f B - - _ — _ N _
D- EAEDFIH - - + + - — +
# o F H
A=A + + + + + _ +
TF=b=0 - - + —_ _ _ +
DT IEI - R + + + + T + +
ALY F=X - - - — _ _ _
D(+}kO¥ A -2 - - - - _ _ _
meso- 1 /¥ b= + + + - + + +
YNVE R = + + + + + " +

DAL IRE: F7A4 7 V=Y h & 3 BB (Pseudomonas syringae pv. actinidize L11), F 74 7 Vv — 7 1
&9 FREURBE AR ; KFS- 1, KRS~ (HABROELVFETI, TIIHR) , 7AH,; 7 Ah0E)
%8 ( Pseudomonas syringae pv. morsprunorum U7803), EEHW ; TENHE(E T AILMBERIEDHE Pseudo-
monas syringae pv. syringae W7835), F % NV W, F v X RS R (Pseudomonas viridiflava 8018), ¥ 7 A
TERE . 74 7— VLB MEHE (Pseudomonas syringae D L\ pathovar)

DERBICEE, ¥ BYS .

norum®D—RfFEL LTHRLU-MHE6EE LBEL2E
ZA, TAZ VKGR, Foih—EiEE, At -
AL DEEEAD ITHEOAEIPHET LT TH 72D
T, WMEER—-HETHD EREL.

O FHERCF RIG% R L7z 2 Bitkit, HEEETHR
BEAEARRD TEFGH o 72O THRBEE D SR L7

(2) FYA4TN—YELOHIPVE I REUREEL S5
B & h R RAEE
KRMERU T
HEEME 19864 5 B L 19874F 6 A 2% [ETEERH
BERMILA7THEP O L F 94 70—V ED
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WERER,S, PPCGA(TV Yy HfERT Py Va—
AEREW, BILLK) 2B, Bz ) -V TEH
BEBRICERICL o THBL12EREPHES L. o8
BWELT, BRI A 70— hnE 3B L1
(BRKEL R RBRBRER), VA I mEty
(Pseudomonas syringae pv. morsprunorum U7803), E
EEEH (P s. pv. syringae W7835) (LA B#kk
EERMABRHREH), FvXVEBBRE (P viridi-
flava 8018) (RIEREREREH) ¥ 1 7V~ VK
B RHE “O(P. syringae pathovar % F9- 1) (#zs)l]
BEZABBRTFE) AV

BEXER PPGATU~SEMERELA-HATAS
ECHEEREF YA 7V—VHEORMELIZEY, T
BT 2 HEL, BREOEHE (10°~10"fu/m R
AMESRER) 2ELRVCEOREIIBMA L, EOEH
DHNSTTHET HHED 2EY) T o 72, WO
b, BEAELIIC VS TCEHEEICERES T23~25T
I22~3BHBWHE, ¥IRARENCTHREEROEE
RERE L7

MEEAMYE SR8 L 2Bk E RO
L HREMOBRIE, BES X ORI HED
Lo THIBFHHE T RAE L. BEEEE8TE L,
FRIE L CHEZ4A MBS L.

KRER

EERR HATEESCBVLTMEER LSS
i, FUUREP OB EDTIILALOE#TED
FHLMILTHBODP S 2o B0 ATEHITHK &
, BREOHRYEICRM LGS IFITRASLE
3T R (WA

HEPONE ERERREIXRIRLE. #ERL-
2D BRSO 58 L/ 12EBRIE 3 )T, 388
OPVEHREB Lo ERH LRI EBEX
TEH, B, FiEi 5 -HOEBRRELFERL,
77 0B, OFRBRTORILERLL. GREEEERE
i, v & )RR L EUERSEED ) O 7 Bk (KFS
SI)REAEET, SEH (KFS-T)IZEE L HRAE
Bwihdr7 a8, OFREBORIL, A% 7+
FUcidbatk, LSy EAENHY, ERELHeREYE
ELBWI EREDNS, Pseudomonas BB T HHIH
EHBREELA.
HABEFEEERKE (KFS-1)id, PVEIHELI1L
EETRTOEET, 7200 LIEEUB3EIZES
F i, D-BEARBEEA /Y F—NOFAUNADEE
THIRFEHEE S —B L7

HHREBREERK (KFS-1)i, ¥+ ¥4 K
VNVEE, XV -RIE, TAMEZ Y RAKEBER
IS, ¥ NIBEEFICTHBOF « XY KBHBEE (P
viridiflava) \JEWHEE 2R L7245, P viridiflava b &
Ay u—ZAOFHEFRER Y, T/, LEERELREOH
B &b R % o7, —F, &4 EBEBHRE, Fui ) —
YiEtE, BAEOMA, 7 F= - VoAU ORE
BEEDBEBED P.s. pv.syringae L—HKLTWwWi. F
TA TN — AR S#E (F9-1) & T _THH
EEHET—BL T,

(3) REREORBREE 4R

KEBRHERUF &

MAMRE 20X OIRELIIER (BARKESRER
BOGIRTFH, MEBRTATE) 2MH#RAL, T UKk
(100me) (THLAE %1% cfu/ mIC BB L DML, BE
DEERSE (£1°TC) CHEELL, EFEEIZS, 10,
15, 20, 25, 28, 30, 32, 35CITF%E L Co4RsfIsEE L
71k, BRI L > THBEREL IR L.

FERBE POLIFHELI1ESk-1 (HRIE MBS
BEREE) Ak gL, <7 Frk (100me) 12

cfu/mé
T
10F
A
[
-3 100p
-3
108F
10°
S 10 15 20 25 30 35 o
B R B

%3 FUATN—2 & 3 IFE Pseudomonas
syringae pv. actinidiae G Bl E5E B ¥
(L11 titk 24B5R1%)



LIUERE]  F T4 TN =L HIROEREEBFRICET 285 11

10%fu/w¢ BB 25 X RML, BEGRERSIC
AR, 25, 28, 30, 32, 35C TR, K15, 24,
39, 48MEEHEAT M YKEIREL, E@BEREHICEE

LTAEBRREZEE L.

KRER

WRRE 4RBMBOMBEEIE, 5TTI° 10T
T10', 15~25CCi310"%, 28 TIx102 L~V OBk
IE L7, 30CTRI0C LAV TH 7228, 32C T,
BCTIRL® Ly, ERAOPOREBL NN LI
EALTDbORd ol (E3H).

TR FERISEEEOL1IEE, 25~30CTEH
MRIFTH oA, 32, ILCTREFHERID L, ¥
WEX EICEEIRELTEF L2, Sk-1#132, 35T
TLUHAL WEFRBY DR h o 7. 24REHERET 5 &,
MR DRZCOEFREBKI DR LD, BCTEEH KL
BOONE L ol 39~48HFMH#II325~30CLE D
MEELBLEFT LAY, 32~35CUBTIRE 572 &
HFLaho72(45).

(4) BORKBERE

ERMERVFE

#5E VL ORHELIIEKR T S BEREH T8
B L, ZOMBESEI(10%fu/ me) FHR L7,
BEAE U4 TNV VEE2ELEFHO LTI
LCHFLRESE, BEMD LWEIIRES CHETR
BLABELICEEEEEEEL, KISTREL, 5,
10, 15, 20, 25, 28, 30CDRE (RENEERSL 1T
12BN TRERE) (SR b 4 BRICRE L. F0BLET
EREICRL, BRIKTEEE L. BBERESE,S
BEEICL > OREME 208 L7

AR FUAT7N—Y VLI REOLREBE

o L 11E#% Sk- 18k

BF M 25 28 30 32 35 25 28 30 32 35T

15 +9 4+ + +x4x + + + & %
4+ + + £ - + + + £

3 + + + - - + + + - -
8 + + + - - 4+ 4+ + - -

DAHRE + RIFCAT, +x EHIRE,
+ 5 EES BV, — EFET

#w5E EENOXYALIN—IDPVEIFHOEDORERK
KR

pmag mwEg? oL PEVK mago

5T + 128 + +
10 + 10 + +
15 ++ 7 + +
20 + 7 + +
25 + 7 + +
28 + 10 + +
30 - - - +

EA W OEIHEH 10%cfu/md BASBR L EEEE
4 BRERE
D+ REEES Y, +5, 8, —EL

D SREME AL ) S CESBERD, g
BoE

EREBR

EREREPESRIORL. STOREICBWTIIE
FBIZHBICEITREN RO LN, ISARICEEROI S
PR SN THS2LRAEDHEEICE 572, ZORTES
PO IFEMEOBEMEN SIS N/ 10CIcB
WTIEHERT TOAEIZI0H, 15~25CTR7HEEL
% o725, 28CTIXI0H EHBURL 20, HBED REHE
Kot RBEDLANFFRE ML -720RIECTHo
7o, BEOPEOFRKL8CIZR D ETREEICR 572,

(5) ¥7A47NV—rBEOBEETCOREHBOET
EBRHHRRU S

BEORER BEPTORERE OB L BHEE D
MR MA70, HEMO 3 A TA~ 4 ABRaIZhirT,
3~6GEEDFIALA TN —V(HFE TRy b, "M T—
F, ®r7 1, F&aY) BHOEEHROEKEDH, T
POBHMLTL AP E VTR LA, $7, 88
ELTTFy (R Fovx7, Bif) BIUYLF
THo S ERRICBREEERR L. B, Chong
HIEE IS ELE T, HREHOBEICH .
FEHOBBTIE, —20C THBEREFEL, LESLTE
BLUTHV:. BEEOpHEEIFHEREEIRE % BRI
ClE L7,



12 HMEMNE

SEESEN e ey

H435

BHECHTIRE (1)808  SEERBERFI
£ 9120C, 1.2Kg/em?®, 1SHMREAE L7 (2)5
B;0.2um Ay 274Ny —%FHL, ABLT
BEAEE L7, (3 SR ; Some D #TI i
m4g%MK,15ﬁﬁ$&5%®L¢L4%ﬁmbf

43BN ; 100mmé DB B X EFF 2 — FIZAN, 488
ﬁﬁ**fﬁﬁbt&@ﬂ&%ﬁmtt

HEE FUATN-UPVIIFBELILEL 6 Wik
BLUIEDOHYREME (S 7R) LR

B - BB ZF12mm, R3120mm OREFEIZH2.5m¢
DONE L@ IIC, 4R Lo 2 K
IZIEEB L T10%fw/ml IREEICEREL, ThE 1HEED
DOEMERICHE L, 28CTHE L/ WERIZIE, Nut-
rient broth(4FRLF+ 2 1g, 7} ~10g NaCl5g/¢)
[ LavAs

EFRAORE MEH 1EHEEL-BHREOHE
BEZHEL, BOTHE (++), BE (H), £%%
5 (1), HIPAEF (), £FET()TRRLL.

EFMBOREE METSHZIC, BEENE 1848
ENEBERFHRUCARy PEEL, HEEHOAEEH

VAR

KRER

BHEHR TOEFTRROPEFEREE6RIIR L.
PVESFEREE, FOA TNV OEGHEB LU LS
DOBRBEET 4 NS —HB LT HED TR E
BLZY, 7F7OBRBEDLBERTCOEFE»AY
FHolo, WHLLTXTOBRMBKIE, BOHIZL TR
BUHERYSATELELO0, EIRERICES LS. o
DML > THERBE LT ERHERED%0.22um D
TANE—THBLEHE, PVIHIFRERIFIA 7
V=Y DRER TCRIERICEFT LAY, 7FY ‘57
7 OBRBETROTNICEFTLLZOXT, ‘B O
BHEE T o2 EF Likh o G RMEIZL Y,
BHBIZE TN EFFRCAYEEIIBRE SETHREL
HEL, APVEIIFREHEEOBHEERTL 74 V5 —
BBV OWGE EITFERREICET L. S
W&o TEDFORmPLBEREBES XA LH&IE, 2
WEIREIR I oK EF LD o7,

FOALTN—VBOGHEEE 7+ V¥ —RBDOAKIZ
& o THRHE L CE YRR % 5598 LR,
HEEREIHMEOED L VIREKICE > TEFREL 572
A5, WIRLRIFRAET R R LB TE). BHISER

HEoR FEUBEZTF T4 TN—, ﬂw+/&U7F©®ﬁ¢ﬁ&ﬁT®$ﬁ47w b

PVRESHFREOET Y
ki m E T 4INF BEER fe3edra E W
£ 4 FR R -518 W+ + +
B - il pH gV 55 TANE TANE  TANY
—58 —518 — 58
FyLTN—=
~T—-F 6.2 0.8 4+ 4+t +++ ++ -
7 K v b 7.08 0.4 +++ +++ +++ ++ -
v 54 5.71 0.5 +4++ + 4+ 4+ +4 -
AN 7.45 0.6 +++ ++4+ +4++ ++ -
¥+ v oF
Ity NDY ND +++ +++ +++ ++ -
7 K 9
FIHLT ND ND + + + + -
=1 13 ND ND + + - + -
xt i
Nutrient broth 6.8 ND ++ ++
O fstEsk L6, L1
¥ PREEHC OBITEHREE
DEFOFR +++ BOTHER, ++ HE + 2055, £ LS, — AFET

" BT



EEKT] D F T A TI— TN D IROARE L R ICET AR5 13

IR FUA4T7N -y OBEEIHE Y TOZEEYREMEOBEISHRICBIT 4T

(B &F %R L 7 MR IR

FALBHBERE, 7 ADPVEIRE, v MYFEER, Y- Vv E O RE, TESHE, o
KIRW, A 3 DHAEHEHE, F 27 VHAHBERE, * v NVRBURE, ¥ 7 ) BAEHEAE, 7AEL

YR, N7 A RBORE, b~ FEEE

(RREFNE o - HYRIEHE)
By FVPVEYRE, REFAL wIFEHE

(EF LTt o o HYRIE AR
== a vEDL ) HMERE

D0.22pm A v a7 4MY—5BNERER

WHEREREOETR L RE L7-M4R, BIHEA%0.5m¢ 2RI
FTCHEBLTEI LTV b eT, H—%—
varv#EDL p )MEREUNOT N TOENELFE LT
7.

(6) 17 0—VBERDELVEIFREFL DM
%

KRRV A

HABRUKEEE BEE70cm 200 L FREOR Y HHD
EICHEKBOR:HT, BHEEERs L (EML) 25
DTRINEDISICHEE LA, 1987 4 BT ‘NA 7 —F’
FBoEETEHA, SUBEED 182 ~4RELTH
L7z FEARIH 1 R%A DN, P05 K,0%66g %
@ (N—1) &L, N&IZowTono, 1/2, 3/2, 2
EOR EFIT/. REHIKRE FRO 2 BIZSEL, &
WA 1 kg # <V F R L7,

B S EEORS T 19894 3 A2THICER O
1ARZYBLTERELTL 281 REICERERL, 14
vouwebrrs74-%¢Cl, PO, NO; SO,
Ca, Mg, K%, g7fikru~trove - ¢y
5% b= 2 (Fru), 72— Z(Glu), A7 12— A (Suc.)
AW L. B, 19894 6 A19B ICHFR D o FAEET
DF0MAFIL, KHICT LD TEARMLEC X
LEANBHEEE (T-N), V¥ (P), #Y (X)),
IV L (Ca), RF7 A2 a(Mg) EFLZ.
ik, i@y —rA—% (GM—181) 12k o
THlE L. FIEEGEREEELE L.

POLKIREOCEBEL BHRI[E 1989F12A138 22

B 1 EAMORREDRL, P& HHELIRES
T (10%cfu/ml) % & T B 72 BHARHE & B LY, R4
FERIGRIE L CHMEL 2. BWAER, BReio 1 A23
A& RREB O 2 A23B 2 ERH AN OHERE 5 <R
L, YOEEL»SHBOREDED LNIEHHE TO
e RBBREREE LTHEL, 2 A23HOMEE,S
1 A23H DI EE LT W R RMREEEE L
7o Fi, BYVVOMORFOFELREL, REOTF
BRBEFEL L. EREORFREMEOTHM L &
DI OME & DR BT L7,

KRER

BHERS B & UBEh RS & Rom (gt & OMHBIRR
FHESERIIRLE. BRI TRI757 b-REBLR
IR OFRMBIEY & O ICTEOMHBEENED SN
72 (r=0.805). ) YEREBFROMOYORERFE (r=
0.851), &) &E L BREPORFHMEELE (r=0.811)
2L ZNZFREOHMBBFRIS ), 4Fi10h) LR
JRIEEEZE & ORI IEOMBMRATE S o 72 (r=0.905%)
(54H). BRERADONO; BLUEFESDOT —NE
HEOBMIZEREOS P LRBERERO N7
EORS EHORBRGRIE & ORBTIE, BHE
KEBITARBRMBEEEE S Y (1=0.884%) BLUH N
Y ay b (r=0.835) S& L OEICEOBBEEE DY,
MHORKBREELZELSIWAELOMTY ¥ (r=
0.883%), #Y) (r=0.901%), H# NI 274 (r=0.930%)
THICEWHBREME SN (B4R). &F» (T
—N) LOMICEBLIrLERBED LN, o2
FEE L UEEPEE & OMICIIES » 2 BRITERD



14 MENBREZHRBBHRERE 5435

EER BB L UL & BURBNR & OMBRE (n=5)

A& FRAH(1/23)” Rmmk (2/23)") BRwRE
BB YORFRRY BRESY  DORFE  SEES e

Fru. -0.393 0.805 0.307 -0.218 -0.465
Glu. -0.636 0.642 0.028 -0.247 -0.447
B Suc -0.238 0.663 0.525 -0.258 -0.465
# 0.591 0.464 0.326 0.435 0.313
B PO 0.851 -0.279 0.267 0.287 0.381
% NOs 0.598 0.602 0.700 -0.001 -0.180
SO4 0.455 -0.545 0.205 0.035 0.198
Ca 0.746 0.053 0.176 0.536 0.541
Mg 0.513 -0.267 -0.139 0.283 0.373
K 0.011 -0.207 -0.471 0.811 0,905+
E 35) -0.280 0.774 0.263 -0.250 -0.490
E L -0.171 0.823 0.099 0.335 0.104
¥E -0.113 0.409 0.072 0.756 0.664
T-N -0.292 0.505 0.151 -0.516 -0.686
P 0.536 -0.386 -0.117 0.740 0.883%
K 0.570 0.059 0.203 0.884x 0.901%
Ca 0.542 -0.209 -0.010 0.835 0.930%
Mg 0.583 -0.466 0.002 0.578 0.739

2 YAFAEA/A

N OREROEREESS

) EI 045 ERFEDORFHE T CORMHE L /2B
¥} 1 B2sHALKS S 2 A23HAEN T CORRMRIESES
V¥ 5% DOERETHEEND

om o, = ..

SRzt 40 rf"fgos- 7 r=f.901' //
(7) £ =& N ,o’, e
FUATN- LRI, WISFRELLY g0

MU G BEE, VLD FHE &R U Pseudomonas g ,,’I //

syringae pv. morsprunorum D—FHKE SNizhs, Fd b ’o’, //' °

%% # L\ pathovar ® P s. pv. actinidiae\Z R E & g 20 /’l ° o ,’/

frs REBRIHR L0 & O RE LIERE, 20 o/ .

MELEPE AR > DRFE LA L5 R & —5 ' 2

M LTph, RORURE,SHRS RAMELZE L 100 @m0 0 5o 75

B 7 EHR(KFS-1)3RBEMBELR—THH LM K ng/ ¢ K %

F L7, L11#E#kIE, 7 2 5 T Opgenorth & 54> ®4 BB X OER Dy U SR L HOREME

& DR



HIEKE] D F A 7= YV E I IROEREEBIBRICE T AR 15

BEL-BIRRHE IERERFFEEBIVETF L OH
toSTRY, F/-D-BERELXFHLLZVWET, X
PNEIIFRAEER > Tz, BUGRE»SDEEESh
o 5 E(KFS-T)#kix, Y41 ERkEe, Foi
+—EiEHE, 7= r—=VoFELETHOTMIEES
BE B O Pseudomonas syringae pv. syringae B & B 5T
WishS, MOABEMEEIREML W LirL, Z
NEDOMEEIF T4 70— DIEHERRE & +XTD
HEC—HETAELDTHo7z. TDEHIFTA 70—
VEOPWE ) IREFELT HRBEILH S, PVE IR
BONIUEHREFRE L A CEEOMBEsEs AT
b, EOFRTELIIOWE HFHEOBKHET T
CIIHEEEEZ 5.

FIATN—UHVEIFFEIEL, 5CTTHIEHL, 15
~BCHEBFBBHREEbLNSE. LA LR2CTOHRTIXIY
BRI AZED LB T 52 ECHRECEIEAHETH
5. Thbbh, EORFEATHSCTHOERBRTHKL
BIRT & FERRICEBOD S 2 L CORRME IS8
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DRFE= [ (RREENREXEEER) /REEEEXT] X100
NEFfli= (3 (RAXHORKE) /3 (EWARHBE)] X100 © #/EA/H
Fa2R EBHEHMICL DEOHBRYE & RERBBORBRKT
. .. X 19854 V/15 TR 19864E1V/15
# R EOH AR
RIREY R REAFERY BREY
AL =AY KHF 1,000 &  18.3 24.5 3.8 20.3
FAT7 7R = AFN
ANV R4 KERH 1,000 18.3 24.5 20.0 46.2
$|H RAH w4 T KEH 1,000 20.8 27.8 11.7 27.0
(REEH VY 2% 2KENHTINA)
KEEALE — A 2,000 36.7 49.1 5.3 12.2
(REEA NS 2% AAKFIFIINAE)
= B A - 74.7 100 43.3 100
BAmER/H 19854 N /10, /23, V/15, VI/5, VI/27
DRmE= [ (RENSRERXEN) /HEEEXT] X100
Y Samll  RIIRFE, HBEBRRRITROENA YT B e =1 B4 7 ) BE PR
ERER BN Ehotd, EFPIIVTRIAOER 28 L

4~ 6 ADEFMOAZIZS BHEA LT, EORKEE
& REOHEROFEBPITE L AL LR L B42RIC
RL7z. EFHEA COEORMGLEIIRIZ, KBS
ZHARAHEAX TS » 7275, BOFEAZVTFRY
PaD@Er ol MBRBORRIL, EFHEEAOMT

BTREZUTORBPIRTH 72, EORBHERE
ETHEWERD A N T r A 22 K & F4
T7R—bRAFN - ZAPLT AT KA, B
DREFRTRF AT 72— XFN« AL T M2 2 KH
RIDE e ode. KEBLEZHANEE, EORKHIE
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Dol b b b THEBRORKRIL L o7

(7) BEBHHIC L IHBRBRAFGILDR

EBRURRVOTE

ANEEHARRFN O L ~NfT—F 7~ 84 I RES (F 7 —2) 50008 % A L THARER
EH R FEH T L4~ SHERHR LCHToRE% L7, 198743 A1THE 4 B 9 BICERBOERE (5

T-7.

1) 1987 EDER

19864E11 A 180 (IURERRTESERT) &£ 19874F 1 A30H (&
AEER) ©2H, BHEERE AV THEBRIIRTE

W43%  FRATYAIC X ARSI RR %R (1987)

N i 017 #% N/ 9%
oo A FRER ) pmamm®  BRNE RRRNE
AIRE W F—H 6—63 0/ 4 0 2/ 4 40.5
KEE{L 45— $R kAN 500 &% 0.5 0 2/5 21.6
$SAH AH <A T v KA 500 0/5 0 2/ 5 23.0
A MLT AT KA 500 0/5 0 4 /5 77.0
QN S . &5 - 1,000 2/5 83.3 3/5 53.4
3 N v i N
cF AT v KHH 1,000 1./5 44 .4 3/5 77.0
HAHTA T RE] 400 1.5 5.6 2/5 17.6
i3 B il - 2/5 100 5,/5 100
A A/ IR XL 18, AERL 30
DEEA/A Y R/
® FEr(¥eHs), TIOR3, (R
semfli= [S (SEMImATRXES)/ S (BEARRERIFEXER)] X100
BadFE  IRAFHAIC X HIHRIRR L ZR(1988)
. - sHEGoERD N/12 #BEY N ./28 #E
o ® W RRER 57w  wmwm P —
KEAL % AR 500 o) O 12.1 7.7
2 500 - O 35.3 34.3
Y5 BB SR KA 500 O @) 24.7 51.0
$H AH A4 v KA 500 O O 10.5 9.0
AN LT A v kAR 600 O O 49.5 62.3
7 800 O O 76.8 64.0
Z LT A Ty KAH 1,000 @) @) 75.3 55.7
£ MW - - - 100 100

D A/ Y REA/A

© Fer(fghs ), EREEKR3), ME(FEk1)
WRmil= (S (BEERPIRXER) /2 (EEARRIHERE)] X100
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¥5), CAEDOH (BE3), AT (5%1) 0%
RPTEEHEEL, [3 (BUERIFTHExER) / 3
(BAEBFIRBOAEXER)] X 1000 ok
RiEffizEE L CERL

2) 1988ENHR

19874E11 24 H (INREA53ET) & 19884 1 A28 H (¢
AER) D20, BURISETEN LB HEER TS
ERA L. BARHAEE, 19884 4 A12H B L U28H -
BEWOER, FH, MIBORFHIFREFBLEL, Fx
AL OBRBEFREEELLTHRREL.

ERER
IVTEDRERDER L BA3EITE LS. 6 - 6 UFK
AN =, KECEZHANH, @ AF<1 2K
MEL, WAL hwA L KRFORARTIE, 3 A
17TADRERHERERIEE - 2RO NL D o 7258,
HEWERIOZA ML b4 Kk HH, AL T b=
A2V FI=A T PKAB, HRAF AL lEEAT
X TEEEIcR8BL LAL4A Y H ORI,
FAHAETOIRBLTE.. 2ORBIIREBILE—®
KIF, $EAHRATTA L Y RHMABLOD RS2
BAXTL LD o728, BIXKELVF—BLOZX L7
CA L YRIFITRREL, AL T roA S kA
REAMLT =AY Y« 75942 KR TE D 5
7o 1988ENHBROGER P EURITTE L. [WHHROE

++ T+

10 BeEmEAC L BRHASEOE BIZHE
(HETIOOFRBEE 2 ~H1E LTRT)
12R 2 HIEA, 1283 HFEL

RS & O A EHRITKEHLSE ZHARE % 8 L7 ig
B, BEAICHA Lo 758 £ 0 bR EIE
Dol SHENEHORH AN L L L RFFB L
FAMLT b A KR OMATIE, BIERSEL
DEVBRIIRER LA, TRIEMSA TV HE
WEADEBIZ LB EZ N AMLTh w4y
AKFIFL, 198748 DER & FREBSRAD R KA o 7.
2HEE SINHHROFEICE, FHOWAAIC L HEM%
ERPEEFERZEBRON D70,

(8) BRIAROBBABITITRRS LU AFE
Bl RiE

1) EABEROSHHREE

RBHERUE X
EBROHEBFEML.Sem D ‘N4 T — 17 55 EAR 1K
PHRL, 1987E2H 2 BICEHRTH WEL by
20em &) (CEZE8mm D F YL CTEHODLET TR
¥HiF, ABATNT 2— Y 3 VBt v b (TERUMO
HE) 2RV, TFYOINLY VMBREGH (e
2HT=TYR) 2,000 %A L7 EARENIL10
#3057 5 14B¥5050 T, {EARIE1,930m. HEAZE D
123 3 HICHMR L AT L, SUIMIRGTE D& Liss
(s £, 85+, diH, S5 B ) 2
LTEBROSHIRELAE L, .

EBRER

EA SN BEROBERSFHIRITE 10T L
7Z. EAL BRICEBEE & UEHED S50z 56 K kAT
Roh, BREVEREICEESEIIBITLTVS D
pills b S A

2) ARUAEOZARRBE

KBRHBRU T E

1) ERCEDE% 1 ##R L, AEOFECE T
198711 A26B 2512821505 B W72 TKEK
%%%%K%Ltﬁmﬁ&kﬂﬂL.Ekf%ti%%
L.

EBRHEE

EABTEEORBTHET D LEBENL D12, &
HELABOEABRREETOEIT] /10E %Y, %k
TIEEA LA SN L ot

(9) HENHAOBBTALIBIC L SBHE
1) BREAREDROMEE
RBEMEHRU %
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$45% FHFEYHROBIEA~ORERDSHEARE(1987)

5 e LERENSZD EOAN OB
MEBA/A EARE EAE ® L B 0% B 1§ %
mé mé
X /26 9:30~13:30 1,315 328 £
XT /27  11:20~14:20 1,285 428 BhixgD
X/ 2 11:10~14:10 1,715 571 B
.10 9:30~14:30 237 47 B X1,/3 -2.6C DR
Y EmEE
.21 9:50~14:50 238 48 B
ANBRBEFRFIORBRERICBNT, ‘AN 7—F £

7THEER Y REH 2B (75747 ESILLE) O
O L7z SR OBSBTHICEZESmm @ F) VT
BEOESDUEORSFTREDT, HABEETNT 2—
Ja VB v b (TERUMO #3) THAERIIRTH
REEWEIEA L, BEHUE 1.8¢ 5 AICAR, EA
BREEL®DOHR EARE (€)=2 +0.1XH LHE
MRE(nf) ICHEUCTEH L, 19874E11 A 24 0 ({RAE, #EE)
VOEAME LA (KIV 5 ). AESH 2O Rk
HLedol, MHEBEIZIEAM 7Th<A KN
1,0004&3% % Ay, 118248 ~4 A28H ORFIC 5 MBS
BT AVCEA L. @&, 198844 Al2EB L
4 A28H D 2 @R MO EH (F6hs5), ik (F8%3)
BLUOVNMER (B3 1) ORFELHIERE, 5125 A16
HIZREORFRR AL L 22 Ao L DHERE

IR CHEERORAID, FH L THIEA LZBOE
AMIE LM% H46RISR L. e - BEOFH{10
BrOEAZMGL, LEBD 1.8¢ 2EATADIZL
B3~ 2 BHI05FE L2, 2RIED 1.8¢ DiE
ALZIE 1 BR509 ~ SEER10 &2 D 1 EIE L b b B
MZELE. BHRHLESRCOWTORERERZ H7ER
VR L. BRI AR X ORI DS 1 LB &
DEIS DT % BRI H AT 4 2 TN AFE A,
ERFME DEL 7. FIVA L VEHEEAINLT
oA Y CBHIOHRISIFIIFREET, AMLT RS
UMEBRIEAE R LT b A Y KA ]
WY B EBBREADT BRI RIE Ao 1

TEALESHL, BMBBICEHBHE TR0 72000
PhbOTEEODPREFIL R o7/ WThoR

filids L UERBFMHEEL L. EEHINBFII BT, HOMNAZLHNE - %
DREFRLZ EDRERZIZEALRD LN D72,
#46F%k BHIEANBEHNOEAR EFEAICE L/-EE
B LEBOXEE  EAR 1.8¢ o & A K
L TG No BiE  HEEE B L - BB
(& &) ) (cm) (nt) (2) 1[EH 2[@e T B
HAHTA T 2 HEH 2004% 1 7.9 34 5.4 2BSRE10  3BFMI10 2 BERSSS
(100ppm) 2 6.6 23 4.3 1ESESSS 2EERIS0S 2 BERIITS
AbVT =LYy 1,000 1 8.6 29 5.0 1 BERE55% 2 BRRIS04 2 BER28%
WH  (200ppm) 2 7.8 26 4.6 1ESESSS 2EERI00% 1 EERI47H
754 yEFE 1,000 1 8.5 30 5.0 1 BRRj404 1 BRS04 1 455
( 50ppm)

19874E11 A 24 HIEAMLEE,  KAR ; BReg, R
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F47R  MAEWMEKIOBSRIEALIEIC X 5 RHB IR (1987)

n b E A - B OB OB @Y ST
't ® E A (REE) N/12A& >~ N/8#E%E V/16 %
B AgLs v f& (ppm)
AMLT AL A 1,000 ( 200) 36.8 28.3 9.1
HAHA T HEA 200 ( 100) 15.8 10.0 0.8
T4 UESTE 1,000 ( 50) 26.3 26.7 2.3
SEHIECR Y ( AE8 )
N A - VG & 11 1,000 ( 200) 75.3 55.7 16.7
i3 A b - (=) 100 100 100

2 EHEEHS ), FHB), D

HERM= (2 (FEEBRIIAEXIEEHR) /2 (ELBEBRIRIEXIER)] X100
Y ERRIBENEEG B, £5), #(3), 4(1), £(0)
ERFMEBERE= [ (BREEIERXEEEY) /ARERX 7 IXI1000ELB T 554

Y HAER/A

v B ALLER A /H ;19874 XT /24

YV EHIEA A /B 198748 X1 /24, 19884 1/28, M1/19, IV/12, /28 ® 5@l

2) EAEBLIYBRYE

KBMEROAE
AHEFRFNORBEICB AT, ‘A 7—F #
SEABRIB MR LA, 2B, —HOBIBEL { RFH
L7z DICBICE&PRP T o /i), FRO—FH
PWoHREBIREL T, FEALEIZ L) BEEAL
HHRORZOHEE AHOFET, 1988E11A7~9H
WCEM L. 19804 B 7 BIZERBIOEH, 8, 20
MOROREIIREHEL, BMEHEY ) OEAZE
WEEREFHEDOHEBRITOVTHRE L -,

ERER ‘
HREICER LR osiEmig, hsvwiciz 2
~3mE O KREVETSME b H o7t FARR, BIE
BRO/NEETLO0m/ mZ L EB L A5 d D,
FRREVETHI00m/m® &AL LAAS o 7ot
bdhot. FARLEBLOBRIZOWVTHELAER
EHIRIIR L. BERHHOEARE, 100~600m
/n® TH o7, BRICERPRD O NBOEARIE]
B O &273n /m® Tdh o 7275 13 & A EH5100 ~200me
/mP EL ot EHICERPERIIRBESRL R
BITIE, ZOEARIRI0~140m/m® &L eh ot R
LT b=A 2 EF200ppm EEA LB EOEE
12, 200m¢/m® CEEMTH - 7275, 300me/m® TRALD—
BOBENBMLVEERE LML S o7, BEDRER
i, EFHIL 2D LERTERICRBLDOHEL, 20

mé/ v
600} ®
" @ X LTk iH
s O 754 vk
& sool X BRI L
:
7z 400k
b [ %
2 {
TE 300 forereereee e
A ®
%
g0 beeerennnn R T .
) 1
w00 e ] x’© ' s
i3 % EHCER
e R e

UK HEPERIOBBRENE &5 L DORR

FERIBEE L 2h o/ 72, BRLTRRRAZHL
FeruudRERELLIE LD o100, ZORERIEH
IZEE LA
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(10) Bl ANIE - IRHREH C OEAHERRICK
BE5BRIIR
ERHBRTTE
W (9) ORBRCHRERFIEAMLE L 2HIIow
T, KRIRERSAT I 0 KB L4 — A0 50015 & &8
THIX 3RO OFEABROFE DX 32, 19884114 25H
(3E3EFT), 198942 A 9 B (CAEHR) BLU3ALH
(BI3FER) |8 L7z, RAERE B OKBELE
SARABIEA L, KEEAN Y 2 77 L B BRA A L0 & N
A4 bpK LT/, 19894 4 A 7 HICEH0EE, FH,
ZOMOEMCRREIIRLAEL, HRORITL K
ZMz S L TRRLL.
ERER
BHLIEA H D19884E11H 7 HIZHHET, 1M D
EARRBOKRNDD 5 727202.5~6.58 Ll olz. A
M7 A Y RN ARE AR C THEBRHRIFT
Hotds, BWAHTA L VBERIZEOWL L% EXDY
PRED T, RERERYESRITR L. BEIEAL
Lo THOEFIMESh, 22T Y BERET T
24 LV EHROEARTOHEIEL, 771>
SEEHHEE AR Ti250ppm K CRERDD LBEDH BRI
A5, 100ppm B CHRE -2 BF LR o7 L&L,
AMLT Mo Y Y EREAROBRE PR N H o7
Z P LT R T v EENEA RO KBS SRR AH]

HAIIOWTI, TAERCHALAHEIBA LS
Dot BE L VBORFENEY R, TARROBAHR
AEB SN KEALEZFKMANKEA NS 27 A
B A % D0 U 7354 O mREER I ORISR SR T
o,

mEE, APLTPIA Y VRAEARTHICL - T
WHREEIC D BRROL LM R D ERIRBO LR
rrr bbb olih, FOBROEBIIL o THLZEL
Botn. ARTTATVEEIRTIwA L VEFEEA
BICIRBEL»REEEREIBOON L, ST

(1) BEEAREL -RFH» S8 L LREHED
HAEDERICHT ZTERE

ERTHRO T E

HEE  NEETIRA O1988EORBBIEN, HRIRL
Wik, EEPHREORAEEOHL P EHOREE
108045 6 A 20 H IZHRELL, ZOREEL S HE LI T
PV EIFREOE ) 70— F VHE IS &
FL7- 6 BRkE MR L. $7, BIRIEASLEHBIRE
DBEHE SRS R L CE L E iR 519904
3RO RISHLEHEDY b, T/ 7 a—FVHIEFIC
R IED S - 72 14B R (R RHRAE /R E 2 B,
w4 Wik, o EE 3 WMk, BIRIE 5 W) EmR
<, SE0MHEER L. MEEE LT, Rk LaG®

$485  PUAMEA OBRIEA LKA ORIRSRAOMEEITLD FeRBh L 3hR (1988)

sy RE SAAAIEIRIE A s BB Y
BREARBRAY L oy (wAmk)  BEM) N/ 7 =
AMLT R4 oEA 200 O O @) 40.0 —~
” ” O O+ca® O+Ca 32.8 ——tt
2 “ O - O 55.2 +~+
P “ - - - 59.2 +~+t
H AHTA A 100 ®) O o 2.4 -~
FIwA Y v EHE 50 O o o 2.4 -
” 100 O O O 0 ——
® o B ~ ~ - - 100

2 BEnE ASLEE 1988F11A 7 H, KA aE = sHAAIH SOORIRIREIAT 38R0 1988411 A 28H ,

HASER 1980F 2 B 9 H, HFH; 3 A15H
Y ES(HEH5 ), EHE), MED)

Hosmili= (S (BRERPIEXER) /2 (BUBRRHRIPEEE)] X100

) e LY 2 AEBFIA 105EA
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FAOR DO M L2 & S RE OME YRR R R

. . Hitk B E £ FH L E F (pm
R A e ¥ <1.56 1.56~6.3 12.5  25.0  50.0 100 200 400 800 1.600
AbLT b SEEY 2 8 0 0 1 0 0 4 7 0 0
w4y HBEY 8 8 0 0 0 0 0 0 0 0 0
ARAHTL Yy SEHE 20 0 0 14 4 1 1 0 0 0 0
X 8 8 0 0 0 0 0 0 0 0 0
EDL A S 2 20 0 0 0 0 0 0 0 0 0
470y HEE 8 8 0 0 0 0 0 0 0 0 0

? SYBEH ; 19894 6 129 B 3EAVEE 6 BAK L 1900 3 1 9 FETR L ) 14Tk
B 19BESHE (AL 1, L6, L11), 198645 %E (S8EKiwd , B0 Kiwa2), 19874 B IM RS 2

(Sk-1), 19883 %H (FFILEWal, Wa2)
RPBFEEHF LB

7 ) TEABBRE LT o 22198412 NHE T
ABFPOSBELZL 1, L6, L11E4E, 19864 dh3biT
EREOS B HRKiw 4 & /NE B AR 058 B 1k
Kiw22, 19878 R HRRRIETFREESk- 1 B LU
1988 FIHRILIE DIFHEAD & 8 U228k Wa l & Wa 2
DYWHREMAL 2.

BEFE BBAFL =420, R F<4S Y,
AFLTEIHA ) VEBED].56~1,600ppm
IRML - BERE D COETOTEY T L.

EBRER

MAEMBRINERERE R & $49KITR L. 1.56ppm
BEDEREEA ML T b d o v RNEH ECEB T 5
HiE, HEETIRE 7L bt o, EREA RIS
BEL 7220804k 5 b 7 Bitk (35.0%)%5400ppm 3 T4
FL, 48 (20.0%) A3200ppm, 1 E#E(5.0%) 7
25ppm THEF L.

HATZA L P EIES ECIEISBEIR T - LT
Ladroods, FERIBAHRICHE L2200%0S 601
Bk (5.0%) #5100ppm THEF L, SO0ppm T 1 M %
(5.0%), 25ppm TH¥ 4 Bhk (20.0%), 12.5ppm Tid
14E#k (70.0%) 24T L7

AXRTT IV A7) VEBERIE S LTI}, RE
WBIUMBELELATTLEKE—2bZDOhY
AR A

L»L, AL T b4 2400ppm BLUH A H =

A ¥ > 100ppm THEF L2 AR S W o8 st
ABLER R EE I A 25 0 SEHE FIAGEE & DRI & A
Thhot.

(12) £ =

REMEA AR L > TELET L - 2, 5
B D& A FLHE 75 B Xanthomonas campestris pv. pruni
U EE SN L S RE Pseudomonas syringae pv.
morsprunorum“® CHE SN TS, REERIZB T,
BIR LR Wl o THRSRAHERICER LTSI
HMEG 72551, 3/58 0L 5/5 KOBEEIZERHL
SR D, REEMELCATHERIL 5 TEDIZE
FTHIDLBEDLND. —HIHIC, EYHEMZET 5
e NERCE s TESCRE SR DY, KERIZHEN
THIY /- B BT RIER TRV IBS, &
RORO LTI PR BEENEND D, KHEME b
IF = MIE A EARENS. O EDBHHEAE
e ETRFME S AR LABE100E, H L
Lrry ) —VEREETEBEES RO CEETS
ZEDVEHTH B,

TEWRIEHE S O 2 5 BT DB EHE A, KK
bRE TEATE L B0 AT OE AL DR A
FVbDLBbND. HBER YRR TIY - TH%xf+
78N DYF 7 1 RERIDNA B = kR B
i CIRERFS L OMBIERD SNt o tohs, F47 7
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F= P AFNEHRORIIZ L 5 TREWEBYEHIET
¥, oIt SATHEHBICUONICER &N T
BIENHECEDLFRETHLLEVRD.

BEOMEBFRERN L L CoEwERIZ, R
LAV H), BRAFTA L RBLTAMLT L
2 A4y TFITATVHIMPMERIND I EPEV. A
ML R A Y kIFNE, R REOMEEE R
HRE LTELFIHIR TV S, REOEOHEMR L
KLOEFTHOBAICL o TEEL LRV ENTH -
7o, B AH A Y 2 HEHNE Pseudomonas BAATIC b %)
BhH 0%, REOMERGBRAL L THE HER
ERTWRVOTEOREBBIERIZOVTERELD
B ME LR, £ 1 ERBETIET5.33) ORME
W7 16 QB THEBAICHLTCEDLI/2BREDE
FICHIZ AERNED LN L L, $2EEEBTE
6 3 ORMEICEESELBIE NI RIIEL
FORDTOEBELZ T 2 h o EDI0B & TIREMR
IEFEAED LRI, Cny R ETICHEN
90.73 ") OMRTWEILES LR TEMEIRDSNE
Botn TOZERL, 153 ) REOERTEL SIEI5H
WHEOBNINEFECELINEEDLNSE. AL T
Ay - 59524 RIEMZCEBRRELIT - 74
B, HAEWEHNOEORFBHIEHRIZA LT oA ¥
YTl Y KHMBINEL, ROTAML T beA
SUKHFITH Y, HAFL Y HERIRRREL LD
EBbhb.

ZIEF ORI SARAA, EFHICHAEDER £#
HTse, EFEHOKPEPER LB LIHEID
L BEOMBRFBRIL 2 WEIATED Sh, BFEREA D
VERSARD LR SOICNBROEENIORA LY
2 LT, CAER, BFEM, FHEEEMICERNTEAL,
AFPICHAEYER ZHAG L-#ETH, E0OHRR
BEBTHEAOADEE LD L% LA EANRD L
N2 Ehs, BENLLOHRIZE - TREMEOE
EEMZBHEFDH 725 DERDNRS.

AR LAEORKREL, Z0BOK~LF
BHERRRRIC L CREOHBROBR/ERAELHER, R
FLT R4 Y o ERERERBA TEORRE S
Bz 7-XiZ, BEOHOBFEIEND L WERSA L
Nz, FA7 77— rAFN - ZAFLT A KA
AR, EORBIRBECH /AL T w4
3 KRB L D ABORBEFEL o/zDik, #
BEHBRICEDRA ML T oA S Y OEEPL L 2ho
PR OB ETOE2E LD ERDRS.

—%, KEBALE ZSFANAEHRE CREORFRVE 1 >
b Db S TRORERI D L h - 20, HEDH
HDRA ML T =AY R EOHEWER LY LHEA~D
BRI OHA D o 12D EE X NG, EOBED
S REHRRORFIEG L Twb L Bbh, BEHH~
DEGEFE L TEOREVEELEREELTVELO
g b,

FE IR ORIFEEIE D7 D OKEAFOFER AL,
TREFRO LN, L LIEWERITIdH A< 1
SUPUHDAP LT ETA T RAM LS L
5524 Y VRERITRIRENSE Y, WHEOREHT
LAEMB LA BES RO ORGP ol Ehb, At
L7 b w4 L CHOBBIERBIENHECb O LBD
ha, 2B, SAFEA CTLERBORRME L Lho70d
DOFFHVBD N s, BURERTHERORE
HREEEIHIETAZ LIIEETHE L BbhD. U
BOEERICHA L HATT S 2 LI L ) BWERRD
LN T L, HEBREOREAOREEEE 2 &
TREEHEREELON, FROEOWMPERDOBAI
LI DEBbNS, WMEWMEDH AT LT ¥
T, DT ILAEAMED 5 2 AFAFHA I &
HREBEHEFGIEDENE , hofEWERN L HED
REBBEL 72 SR, HAFTA Y H OB E~
ORI - BIFSBWIEMNRESTWE P 2 hs,
FW A4 7N — Y HBHBERANOBIT LR o2 2 A0
HESN, BROBMBIEATONENEI I ERE
S BEAN TOMBEHTOESH 72 DEERD
h5. KEHMELE ZHFAMHA & A TRES ARfH TR
WORKICENBO ORI, FELH v h0
XIABCHABEOHBRSROEZELREL T b, Thi
KEECE KB DI ) ARBHEFOLAENT NI &
EHEELTWA LN EBbRA.

BARBEDGHEEE LT, BERNMICEREEATS
ARSEREP TR poRALN, REOMBROR
BRIC A HMEWHAX L BENIZEALCHIRT 2 5E
It XN T B, F74 7= Yhnd IR
SWTH BB OBRBHLLES LT, HEREHOR
FL7 oA Y v R EATHAHENFEL UL LT
MRESNIDT, ZOBRRBRETo7. TRyOIA
LY VBRIV S M B S EHE SiERsRE s T
BHERIBICEAT A &, ERMCEAOSEMN T TRITT
HIENHRESR LAL, EERICGEFLALEA
TELLEY, F94 70— OBFIIRATIVIEET
HAHN, FBEICLWVEREHPEILSINLLHIIRD L
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WAKSN B b bDEHEESIN, EEEDEH
R FETHENICHBICEALTHBRDR LB L
R, HALAIHOWTRIFASPICADTHS S
EHHER IR EARR, HOKE SPHEOEIO K
Bl TERSREA, BEEMH I m® 472200~
300me AN T, 200m LT T BRI EIAT5Th D,
300m Ll ETIREENEE LS 2D, T2,
BEEEL ERICRET A LFEETHLEVZ D,
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Studies on the Epidemics and Control of Bacterial

Canker of Kiwifruit caused by Pseudomonas

syringae pv. actinidiae.

Kinji USHIYAMA

SUMMARY

A new disease peculiar to Japan, a bacterial canker of
kiwifruit (Actinidia deliciosa var. deliciosa) was first
observed in Shizuoka and the following year in Kanagawa
or other prefecture, and has grown widely over the past
ten years after introducing of nursery trees from New Zea-
land. The disease cause severe damage to commercial cul-
tivation by killing trees which are infected by this disease.
The results of a series of studies on the epidemiology and
control of the disease is summarized as follows.

1. This disease occurred on most parts of the plant :
trunk, leaders, new shoots, leaves, buds and flowers. On
the trunk and the leader, bacterial ooze exuding by drops
changed color to a red-rusty brown in middle of February.
Severly affected leaders were not able to sprout, and even
when new shoots developed, they wilted by April or May.
The infected parts of new shoots became water soaked,
blackish in color and developed longtudinal cracks, after
which they wilted and died. Leaves on canes of 10 to 15cm
in length developed 2 or 3 mm angular brown spots with
clear halos. In the high humidity and wet conditions of
April or May, large lesion symptoms, without the halo,
formed on the leaves. Symptoms on leaves developed
mostly during the period of April to June. However, the
disease failed to occur after the Japanese rainy season.
Affected flower buds turned a brown color on the outside
and dropped off with sever infection. Infected petals were
not able to open or only opened partially and were brow-
nish in color. This disease spreads very rapidly. If symp-
toms developed on leaves of one plant during one season, it
would have expanded to all plants the following year. By
the third year all plants would be dead, and the orchard
destroyed within a few years. Such is the severity of the
disease.

2. As to the pathogenicity of pathogen, the canker dis-

ease bacterium of kiwifruit caused sever symptoms on
kiwifruit and Actinidia arguta plants, but did not do so on
mume plants. On the other hand, the canker disease
bacterium of stonefruit ( Pseudomonas syringae pv. mors-
prunorum) and P. syringae pv.syringae isolated from
bacterial leaf spot from a peach tree did not develop symp-
toms on kiwifruit or A. arguta plants. The two bacterium
were different in pathogenicity. Monoclonal antibodies
for canker disease bacterium of kiwifruit reacted well to
the disease of kiwifruit, but, other than the P. syringae
pv. syringae, did not react to the stone fruit pathogen.
The serological reaction was different for both bacterium.
The change of the pathovar name from morsprunorum to
actinidiae by Takikawa et. al. was confirmed as appropri-
ate by the differences in pathogenicity and serology.
Monoclonal antibodies have a wide application for eco-
logical study of the pathogenic bacterium of kiwifruit.

3. Causal bacterium of canker and other bacterium
identified as one of the blossom blight agent were isolated
from diseased canker-like lesions on the leaves of kiwi-
fruit. Therefor, diagonosis as a bacterial canker was
difficult based only on symptoms observed on leaves.
Observing the bacterial ooze symptom on kiwifruit vine
and using monoclonal antibody were necessary to identify
this disease.

4. The pathogenic bacterium grew at temperature
range of 5 to 30°C and grew extremely well at 15~25TC.
At temperature above 30°C, however, propagation
decreased. Moreover, the bacteria died after 39 hours
at a temperature of 32°C. On the otherhand, the bacteria
were able to induce symptomatic lesions on leaves at
temperature as low as 5C, 12 days after inoculation ; this
became 10 days at 10C; 7 days at 15 ~ 25°C, but
symptom appearence was delayed for 10 days at 28C .
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The halo was distinctly formed at a temperature range 5 to
25C, but were indistinct at 28C . Diseased lesions were
the largest at 15°C. The optimum temperature range for an
outbreak of this disease was between 15 ~ 25T . It is
thought that, because the causal bacterium can propagate
even at 5C, the propagation at low temperature is related
to the outbreaks of the disease in winter.

5. The pathogenic bacterium grew well in saps of
kiwifruit vines, but did not grow in grape vines. The
element that promoted the growth of the bacterium in
kiwifruit was not absorved in charcoal, but was removed
with dialysis treatment. It was thought to be a low mole-
cular sugar or organic acid. Other plant pathogenic bac-
teria also grew well in the saps of kiwifruit. A highly
positive correlation between the amount of Kalium in the
sap in tree or in leaf tissue and the spread of the disease
on the tree could be seen. It was considered that this
element figured greatly in the disease.

6. The pathogenicity of the bacterium pathogen inocu-
lated into herbaceous plants growing around kiwifruit
orchards became apparent in plants of six families and 13
species — Compositae, Solanaceae, Convolvulaceae, Legu-
minosae, Papaveraceae and Polygonaceae — out of a
total of 35 families and 82 species. However, there was
no evidence of this disease symptoms occuring naturally
in any of these disease plants, and it was not possible
to ditect that the causal bacterium came from the herbace-
ous plants around the diseased orchards. It was consid-
ered that these herbaceous plants had no part in the
origin of the kiwifruit disease bacterium.

7. A new bacterial disease which caused brown spots
with halos on the tara vine (Actinidia arguta) was found
in kanagawa Prefecture. Two kinds of bacterium were iso-
lated from these leaves. A bacterium isolated with high
frequency produced brown spots with yellow halos on the
leaves of A. arguta and canker symptoms which were
similar to naturally infected A. arguta and the kiwifruit
canker disease described by Serizawa et. al.. The second
bacterium was not isolated as often and produced only
brown spots, without halos, on the leaves of A. arguta.
These bacterium were identified as Pseudomonas syringae
pv. actinidiae and P. s. pv. syringae, respectivelly, on the
basis of the bacteriological characteristics and the reaction

of a monoclonal antibody to the P. s. pv. actinidiae and its

pathogenicity. This is the first time to report that P. s. pv.
actinidiae had been isolated from wild grown A. arguta.

8. Isolates, which were classified as P. syringae pv.
actinidiae on the basis of serological characteristics using
a monoclonal antibody against the pathogenic agents, were
isolated on six samples of A. arguta and A. kolomikta.
This was out of a total of 90 samples collected from all
over Japan. Twenty-two isolates within these causal
agents showed some differences in pathogenicity, but all
indicated a susceptibility reaction in actinidia plants. As
the bacterial agent was also found to be distributed in
Hokkaido where kiwifruit plants have not been introduced
it was concluded that the bacterial canker pathogen origi-
nated on actinidia plants grown in Japan and disseminated
to kiwifruit vines.

9. In diseased orchards pathogenic bacteria infected
cut or clipped parts of leaders and induced the disease
during the period from December to March. Even when
symptoms were not apparent on leaders, latent infected
bacterium remained on injured parts of leader and then
dispersed to newly sprouted leaves in April.

10. On leaders inoculated in early February bacterial
ooze could be observed in late March as the disease moved
from the area of inoculation, both upwards and down-
wards in the tissues of leaders. The remaining bacteria
found in boundary tissues of leaders that were killed
started to multiply again from January of the following
year and once more induced disease. Leaders inoculated in
mid-December were diseased by late January. By late
March, the infection had spread to locations as far as 90 to
100cm distant. In the diseased tissue the bacteria were
detected in all segments of the leader : the cortical
layer, xylem and pith. However, the multiplication and
movement of the bacteria were more prevalent in the
cortical layer than in the other segments.

11. In December, bacteria from diseased, defoliated
leaves were not detected, and did not serve as sources of
infection.

12. Even after one month, bacteria were not detected in
invested soil or in pathogenic bacteria treated soils in
quantities sufficient enough to cause infection. Young
seedlings planted in the same soil as that of removed dis-
eased plants showed no evidence of disease, even one year

after replanting. Therefor, it was concluded that the path-
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~ ogenic bacteria were not able to transmit through the soil.

13. Pathogenic bacterium seemed to transfer in an
infection cycle of trunk or leaders as bacterial ooze to
leaves, causing lesions, and then again to trunk or
leaders on kiwifruit vine.

14. Diseased orchards were most commonly located at
high levels, subject to strong winds, without windbreaks.
The spread of the disease corresponded closely with the
direction of the wind. The pathogenic bacteria dispersed
to a distance of 120 to 300 meters and caused new
outbreaks of the disease.

15. In orchard located at high levels, but protected by
windbreaks, disease levels were slight, showing the effec-
tivenes of the windbreak and showing their necessity as a
counter measures against the spread of the disease.

16. Covering vines with vinyl-film during the infectious
period from the end of Autumn to end of the rainy sea-
son was very effective in preventing affection on leaves.
The vine under vinyl-film did not experience an occur-
rence of the disease, but vines exposed to rain without
film protection were affected. Growth of new shoots was
promoted and flowering hastened under covering vinyl-
film from the end of Autumn. High temperature-induced
injuries on leaves were observed, but there was no
effect on fruit quality if the vinyl-film was removed at
the end of the rainy season.

17. Protective treatment using rice straw and by vinyl-
film wrapping of vines induced higher temperatures than
by only using straw or non-wrapping, thus controlling
disease symptoms.

18. Vine surgical treatment which removed affected
tissue and some surrrounding healthy parts of leaders
or trunks was also very effective. Calcium carbonate
painting on surgically treated parts made for good cur-
ing and the formation of calluses on the treated tissues
of kiwifruit vine.

19. It was found that the pathogenic bacteria could be

transmitted from infected trees to healthy trees during cut-

ting by the use of pruning shears which were contaminated
during the cutting process. The shears were disinfected
by the use of cotton ball dipped in pharmaceutical ethanol.

20. Painting thiophanatemethyl paste on the injured
parts of the leaders or trunks was effective in preventing
bacterium infection. Therfore it was necessary to use
the paste on cut parts just after pruning.

21. The spraying of antibiotic streptomycin-oxytetra-
cyclin compounds was more effective than streptomycin
alone in supressing leaf spot symptoms. However, kasu-
gamycin was less effective.

22. A copper spray application just after harvesting,
pruning and sprouting, during dormant periods, de-
creased the initial infection of bacteria on leaves, and cop-
per spraying prevented infections on leaders and trunks.
However, an antibiotic spray application during dormancy
was not effective on symptoms found on leaders and
trunks. A combined spray application of copper and anti-
biotics during the growing season was insufficient in
suppressing the disease.

23. An injection of colored solution into the trunk after
harvest but before defoliation indicated a quick dispersion
of coloring to all parts of the vine whithin a period of one
day. An antibiotic solution of streptomycin, kasugamycin
and oxytetracyclin, applied at a concentration of 200 - 100
ppm, remitted symptoms on most of those leaders or
trunks by injecting of 200 - 300ml per n' of canopy. The
phytotoxicity of streptomycin in over a 300 m¢/ i applica-
tion was appearent on sprouting new shoots, but it did not
appear with oxytetracyclin or kasugamycin solutions.

24. The combined use of antibiotic injection, the
spraying of copper during the dormant season, and the
spraying of antibiotics during the growth season were
observed to be superior suppressive methods for this dis-
ease.

25. However, as the effectiveness of the applied strep-
tomycin seemed to lessen, it is necessary to examine the

tolerance of the bacteria to this antibiotic.
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