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Table 5. Monthly fluctuation in the formation and maturation of pycnidia
on the lesions produced by artificial inoculations

Month of inoculations Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
Degree of pycnidial formation  — + R T e S e i + + -
Note: Observations were made at one month after inoculation.
—= No pycnidial formation was detected.
+=Immature picnidia were shghtly produced.
+= Mature pycnidia were slightly produced.
++ = Mature pycnidia were abundantly produced.
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Fig. 6. Time cource of perithecial development.
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Fig.7. Apparatus used in studying dynamics
of ascospore discharge. a, Test tube
holder ; b, Slide glass holder ;c, Iron
ball as weight;d, Dustcaver;e, Pore;
f, Holder of bark specimen;g, Filter
papers;h, Timer connecting with the
fraction collector ; 1, Bark specimen
bearing perithecial stromata ;j, Elec-
tric fraction collector with test tube
holder ; K, Slide glass (18x95mm).
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Fig.8. Rates of ascospore discharge from

individual stroma distributing on a
bark specimen. The numbers of dis-
charge per 1 hr. were estimated for
each stroma as follows; stroma No.1,
8662 ;stroma No.2, 8225 ;stroma No.3,
5863 ; stroma No.4, 1120;stroma No.5,
2842.
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Fig. 9. Horizontal distances of projectiles

discharged from storomata differing
in height ;=—O~— 4m in height, ——O---
10mm in height.

ZOBO B ERRERH I ATH - 72 (Fig. 10),
(3 fFoMOEHNETESHICHES T 48
N

W35 £ O T 5 faF Doy OB RN HE RS
CfaH DO E BB X ORUIRORR AR S
ICd A1z, HIBHCE O THIC & OBl

No. of projectiles

15
30 -
20 |
N
10 - N/ R “Agb $§
LY TN
LT T FH <
] LT A TAD &
5 ¢ 73 &

Fig. 10. Relation between the horizontal dis-
tance of discharge and the number
of ascospores per projectil. * Hor-
izontal distance of discharge from
stromata 10mm 1n height.
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Fig. 11. Seasonal fluctuation of pycnospore dispersal in an orchard in relation to rain fall.
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Fig.15. Ascospore discharge at different
temperature.
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Table 6. Kffects of temperature on germination of pycnospores and ascospores

A Pycnospore

Time 48hrs. T2hrs. 96hrs. 120hrs. 144hrs. 168hrs. 216hrs.
Temperature | SG G |GT|SG| G GT|SG| G |GT|SG| G |GT|SG| G |GT|SG| G |GT|SG!| G |GT
C % @ am @] ¥ M %] @ am @ @ am x| #®| aml % % AW % % Am
5 0ol ol ol of o/ of 0] O0f of 0/ 0] ol 0 0 0 2| 0] O 4| 1|17
10 0/ 0] 0y Oof O Of 0| 0] © 0} 0| 12| 1] 13| 17| 14| 33| 48| 22| 75
15 0 O O 13| 1| 20| 32| 11| 45| 38| 20(117| *| *| *| *| x| x| *| x| %
20 20 0 0| 47| 7| 43) 64| 48] 97| K| K K| K| KL kPR k| kP kD K]k
B Ascospore
Time 40hrs. 68hrs. 89hrs. Note : SG, Percentage of germination
Temperature | SG| G GTEG G |GT!SG| G |GT based on both germ tube
C % ¥ ~ ¥ # 4 % ¥ &m elongation and spore swell-
5 0l 0 9] 01 0] 40| 3| 21 ing.
10 0] 0} 39 3) 22) 83 32} 4 G, Percentage of germination
15 75| 100 36| 91| 80[135) *| * ¥ based on the elongation of
20 86| 40| 65 * * * * * * germ tube.
25 94| 81107 *| *| * ¥ ¥ ¥ GT, Length of germ tube.
30 88l 84113 *| k| k| k| K| ¥ *, Observation stopped.

Table 7. Effect of relative humidity on germination of pycnospores and ascospores

) Degree of germination (at 25°C for3 days)
Relative
humidity Oversaltul'”atedf Pycnospore ascospore
(%) 2q. solution o Swellinga) Germinationb) Swelling®) [ Germinationb)
100 (Water) - - ++ ot
98 K2SO4 - — 44 +
95 NaHPO, - - * -
92 K2HPO4 B B B B
87 KCl B} - * B
Note: a) Degree of swelling.
—, No swelling ; +, Swelllng occurred ;
++4, Swelling occurred in most spores.
b) Degree of germination.
—, No elongation of germ tube.
+, Elongation of germ tube occurred.
++, Elongation of germ tube occurred in most spores.



20 Abitpts 7 R SRR A0 (1984)

134pum & 887 14.1um £750), & ITWld {125 (20 1y & o i
DG T ARIENNTH ~ 7o, K- Eisth L 7285 SRR B U AL M R Fo o e o
OBIEL L L E VE~HIE L 7 fE YA i L7z (Table 7).
a1 K 0100 O B 14 5~30°C Ol TH U PG £ (SRR IE 100 %4 3 TR » TH 42 <
L, TO@ERIE25~30CTh -7z (Table 6). Nl &7 AT OME S SN im - fo, AU
S0 AT A A (L, B T of U005 B -F I ADOHE 195 % THEMMITBEIL,
T HBIMFEIRIC T TIC 3 /35 LT, W T -MBREETAMEEL, 100 % THE AT
DFDHRLFEFEFFEEE Uz, L L, B
Table 8. Effect of various carbon and nitro- ($10~30um i Uz, FRAas L7,
gen sources On pycnospore germi- B A
nauon a1 2 € B 100 56 10 45 03 U A & DR R
Carbon sourses Nitrogen sources g;a) Gb) SoHEA 95°C, 30MN#%I12 387 L 7= (Table 8).
Arabitol KNOs wr 0w BT o IS S OUKRIKAE A K
pructose e ool TN 1A & FE S OM L b LA -
Glucose KNOs 87 41 FEHNT iR BRI A N A5 & f- O Ry B,

Glucose NaNO:z 82 0 ELIC T A =R E b= R — %,

Glucose (NH4$)2804 77 0 [EERE, VIR, 757 h—Z, =/ — XD
Glucose Asparagine 80 0 NI TdH » 120 FDBROFEHEF MLV
Glucose I\,hme 72 3 T AT, UL R — ST 5 ke 2 sy
Mannose RRNOs oY W= 2 OIETH - 1255 BIHAHS & AR

Sorbose KNO3 72 17 )

Xylose KNO3 3311 QUISES AaS

Maltose KNO3 37 6 SEHPRELAALIZKNOs, NaNO2, (NH4)2S04

Sucrose KNO3 23R BLOT AT F VE TR I-FOREE &5

Soluble starch  KNOs no1 EHEOMEFESEF M. Lrl, T

lveerol BNOs 20 U 7D — 2 & MA D E KNOs > NaNO: >

Sorbitol RO wo T R8T 2> (NH)» S04 0 I TR £ 03 B2

None KNO3 0 0

None NaNO, 0 0 Hid oA, KNOy OADREFFTOMEE A BAHTL

None (NH4)2804 0 0 7o

None Asparagine 0 0

Bark decoction®) KNO3 93 79 2. BELIERDEFE

Bark decoction) Non BT IR & B EAVE AT 4 SRS T TIE L

Wood decoction® KNO3 76 52 3

Basal mediumd) None 0 0 7o

_ Water Agar None 0 0
Note: a), Percentage of germination B KL K UT ik

b@sed on both germ tube elonga- 50ml A0 f17 5 A2 3T 10ml DT Ko A
o and opore SN e AL TS i I AL EIHORE 5
of germination based on the elon- ZHERIL, 3CHH3° CETORIMSICIE L 12
gation of germ tube 8t 30 hrs. al gz oo 7 1 EHC BB B A ST L7

ter inoculation. ¢), Data obtained

24 hrs. after inoculation. d), Com-

ponents of basal medium:KH2PO4 ESN B}

19, Mgs504.7H20 0.59, noble agar e . o ix . - R
209, filled up to 1 liter with dei- R OB 3 CTED oL, Milk& DI
onized water. PE-TEIFEL D, 25~30°C O Tlix HHEHT
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trose broth. ® BMICKBAE  AE—F2 7L 4 p—1
EDREERMIC X DE L R OB,
& -t 35°CTIRREME Lo A o R uic i ® EE B, FESE o,
FRSRUSGE AR T 408, %wmuiﬁL\AE @ AR, FXIHHFRRICK S AE.
TH -7 (Fig. 16), ® MG BB LOHKOEELL VRS
FOBE DKL
3. RRERIERERE
BT Iz D58 B it kB ) v TRk ES I
JUZ DT, YA, B OB T AHFI & R R B D R E 2D % Table 91T, F/%
WOPEEMR B K U R ORI BEAE R (T O u T RN 1S AL HOFER DAKEE IS Plate IV-1,2,3,4 1R,
Ry o )y T O ARNH OGOk
) B F % & b, Z055 14AMERTIRES >R > MR
Vo T AT R ARG A HEE A FONRIZZ <, 4L DYARTERERED DSV

Table I. Prime entry points of apple cankers observed on 4-year—old and l4—year—
old trees

47yr~treesa) 147yr~4treesb)

T

Prime entry points ) e —
Y F I ; : ; . :

t No. ol cankers |Incidence of cankers] No. of cankers |Incidence of cankers

Fruit scars 0 0% 55 8.7 %
Shoot tips injured 4 5.3 20 17.7
Pruning wounds 64 84.2 30 26.5
Dead buds 2 2.6 2 18
Mechanical injuries 2 2.6 0 0
Crotches 0 0 3 2.6
Incect and vole wounds | 0 0 1 0.9
Bark without wounds i 4 5.3 2 1.8

Note: a) Numbel: of trees observed, 55;Tota?number of cankers, 76.
b) Number of {rees observed, 36:Total number of cankers, 113.
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Percentage of infection*®

-1974-

1975

1975

Date of pruning

1976

Fig. 17. Influence of the timing of shoot
wounding to canker infection. * Per-
centage isolation of V. ceratosper-
ma from incision sites on 3 mon-
ths after wounding.
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B ECTHROFB AR 12, RO OFEE YN
IR T F L7 4 v bZihit, (o =—
WSS T — 7 AFOT, U o ORBRAERL X,
ZORDIETHOBEMA I A L /2.
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EoEts N (Fig. 17), &<IT, 3HIEDH7:
N3 s Hkics o 208 3 b i<, 80%
AT, RCT, 12HDH3B £TH -1,
Z O o e I BGE L 72110 O B G 3 H B 091K
Moty TOTENS, ) v IS AREORY
FHGOREINL Y v TORIRI & Z 0 i D% U
THO, 2HEICT EREITE > EROFER G
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100 —

100

100

100

L

Percentage of occurrence of cankers (in sum.)
T

4 1 Ao 4 1 1 1 i i
Nov.29 June 30Dec.1June 20Dec.7Dec.1June 20Dec.6 June 13
Mar.30Sep.13Mar.14 Sep.7 Mar.14 Sep.7 Mar.26 Sep.28
—1976 1977— 1978 —

—1977

Observation date

Fig.18. Relation between the season of
wounding and the canker occur-
rence. |, Date of wounding ; —@—,
Incisions were sealed after their ex-
posure for 3 months; ---@---, Inci-
sions were left to expose through-
out the experiment.
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At L7z (Fig. 18),
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TIERERTH - 712,
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Fig. 19. Seasonal occurrence of die back in
orchards.
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Fig. 20. Monthly development of Valsa can-
ker in relation to mean monthly
temperature.
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Table 10. Effect of temperature on the infec-

tron of pycnospore to wounded ap-

ple cuttings*

7 —
‘Percentage of infected apple shoots

Temp., C fﬁ Days after moculation

2 [ 315 17 T 911
3 ol o] ol ol ol o
5 0 0 o‘ 0| 17 7
10 0 0 25 | 100 ‘ -
15 0 25 92 } 100 (
20 0 67 | 100 ‘ - - -~
25 67 | 100 -- ; -
30 83 | 100 3
35 0

Fig. 21

2 LR,

6

8

2 4 6

Days after inoculation

Effect of temperature on the devel-

opment of canker in apple cuttings

collected in dormant season (Feb.,

A) and in actively growing season
(July, B).
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Fig. 22. Liffect of bark moisture contens on
the development of canker. Apple
cuttings used were collected in Feb-
ruary. —@—, Bark moisture con-
tens 52% ; —O—-,
contlens 61 %.

Bark moisture
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2) B O KRS & R R

T AR OB & e K S i D BEHR A
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(Table 1), %72, BEKSED SO TEEE
fE 6 HHED ORBEED & 2 MO R Eas
0, #AMBOSIERICEKR SN, 2D &
Mo, BRI ROZOEIEDII O S OIC L
VRS SE > T B EFD S,

(3 HIRDK IR & B

FEKIC L DRy BAZE A SR OYARICE
T ARHOMEE L (Table 12), 1 X A3 bk
Mot BB EFERIIINL DS - L ER
17T HBRICEHATE O MR EE T RE B -7,
(4) HHEICE 1 AR K BOEEE &)
2HS 1 HETORNCE I 5 REERND Y ~
TRHC DO T Rk B & RBEREARA L«
(Fig. 23), B KS®RIT 4 HF TRIED - 7295,

mm

80

40

Canker length,

70

llllllll

60 -

50 -
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Bark moisture content, %

Feb.]Mar.IApr.]May‘ Jun.' Jul. {Aug.] Sep.lOct.INov,]

Fig. 23. Seasonal development of Valsa canker

in orchard in relation to the bark
moisture content. A, 2-vyear old
shoots; B, 3—year old shoots (from
results on fruits crop division in
Hokkaido central Agric. Expt. Stn.).

Table 11. Effect of bark moisture contents on canker development in apple cuttings

detached in July

Bark moisture Canker length (mm) Degree of cullus-like tissue
- - formation (at 6 days after
Treatment | content at 6 days Days after inoculation inoculation)
after inoculation 4 6 + 4 -
Dry a) 52.3 % 9.7 20.4 4 d) 2 ) 14 d)
Watered 1 b) 64.4 68 12.0 16 4 0
Watered 2 ¢)| 64.8 7.2 9.5 20 0 0

Note :

a), Apple cuttings were placed upright without water.

b), Apple cuttings were placed with their bases in water before inoculation.
c), Apple cuttings were placed with their bases in water throughout the experiment.

d), No. of cuttings.

Table 12. Effect of bark moisture contents on the development of canker in potted apple

treesd)
Bark moisture content )
" b) At inoc- 1At 17 days Canker length®
Conditions Treatment methods wationd) lafter
inoculation 20 40 60 nm
Potted apple trees were watered at o o o
Dry the incipient wiltting apperance.C 8% 8%
Potted apple trees were placed in
Watered water, which held constantly 10cm 61 62
depth.C)
\ Potted apple trees were placed in
Control | o5i] and watered properly. 60 60
Note: a), 3—yr—old Starking delicious. e), 6 days after inoculation.

b), Treatment was started at June 1.

¢), Under the glassed-in rooftops.

d), Inoculations of causal fungus were

conducted at July 17.

11 days after inoculation.

[ 17 days after inoculation.
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Table 13. Changes in monthly callus formation

Month Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov.
Degree of callus formation* 0 0 1.5 2.9 2.8 2.7 1.6 0.6 0
Note: *, Degree of callus formation=2.proper index of callus formation x No. of shoots in

corresponding class+No. of used shoots.

Index of callus formation :
0...... No callus fomation.

... Callus tissues were slightly developed.
20 Callus tissues were vigorously developed.
R U Callus tissues were most vigorously developed.
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Fig. 24. Diagram of longitudinal section of
apple twig showing the formation
of wound cork layers after artificial
wounding. pp, Primary periderm ;
we (wp)—A,B,C, Wound cork lay-
ers (wound periderm); co. Cortex ;
bf, Bast fiber;ph, Phloem; ca, Cam-
bium;nx, New xylem produced after
artificial wounding ; x, Xylem; Ba,
Bark; W, Wood.
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Table 14. Wound cork formation of apple bark by artificial wounding in dormant and
growing season

29

Days after Length of wound | Length of wound
Seasaon e No. of cork
. artificial cork along bast | cork along
(Date of wounding) ) cellsd) i
wounding fiberb) xylem®
B 0 0 0 um 0 um
11 0 0 0
44 0 0 0
Dormant season 51 0 0 0
(28. Feb. 66 0 0 0
76 1-2 0 97
86 2-3 25 581
100 2-3 73 904
- ( 7. Aug.) 0 0 0 0
Growing (4. Aug. 4 0 0 0
(25. July) 14 1-3 220 130
Season (7. July) 22 1-3 270 170
(6. July) 33 2-6 420 1690

Note : a),b),c), Each variables corresponds to we—A, we—B, and we—C in Fig. 24.

20 AZ TR AR O I RE

RARINIS L O/ EB RSN OB O EKIRIC A%
W% DU, F OEROEHEAREE ORI
AHIE L7 (Table 14, Fig.24),

RIRIAD ) v TREOAHEEITIZT6 HE& D5 114
H & TIEHRARMEB OS2 GED -
to, M85, B EAME 2 B EIC 3 TicEsA
WAER O As380 o ivtz, o & xR
Be» o KEBE TOEG 1 1 ~ 3 Mg EE L2
v L Ot 5 Tt (Fig. 24, WC-A). £
17, U A FTHEHE & B 2885 OFINE L 245 O Ll H>
5220pm DFEET (Fig. 24, WC-B), &5
Pk K & R OEIRE T & RiliH »EBIC 130
am T Tavsz{LL T (Fig. 24, WC-C),

HBHTE, BT (Plate VI-2, arrow 1),
U A Bfi#EIC = - 12584 (Plate V-2, arrow 2)
BRI & ARFE (Plate VI-2, arrow 3) D4
KO FFEIIAR S TH 71088, ABINIC
E- BT IRE LR A#EL, TalicEkan
s
2) meEAORE

AR RS~ T E LT RIRE O A D
- 7o, TR oM HEMITER SN S,
OB O REABZE L 12,

EBMEE LUk
OO ;. 19764 4 AT B
RIERAHBIDE Y, £ ORFPHOREICZK S 72
ORI 12 BIctiE RV THIgE L,
IREOEE ;BB 2 Ekick o 7 v
FHv vy ThORIKIMARE L 7ot%, PDARME
ICE O TTTS - 1o

£ OB OB O3

RO O IEA KL Fig. 251CR LT,

RO AN 0 il - 7odb &, BE oY
FATIE TR Lo KD IR EE Fo o K8 & Tl
fi L TS AR RE L 12, Z0%, O
FRHTEE &S, B U RE T S
W@, Bitlds LUABIz L 0bh, ThAES
Mk 122, COBA, Fig. 250 A TR LU H
D IR S IR - FoMTERL & N B AR
iz v 7 (LD~ FEIE & Dk - TS,
I LAAEH (C) iz 585 (B) id2~
IBEDIRAITEE =T,

A (C) KEICHK SN om SO &
REFEEL T E5GbH-7c 12). TOHSD
DR DA ZEAME: F TERP LT -7
B, BEHb Licid Bk, o, mAHROA
N AR L oA s L LIEfEE LT b
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75 (db 1, db 2), db 1 CEBIBEHI D Y DB
RUICTEfARLL THHEL T2 6DT, £0
NEICEAMSRICED ONL I EbHD, N
S bKIRESDHES N7,

E

—_—
Direction of scraping—off the diseased bark

Fig. 25. Diagram of longitudinal section of
callus tissues formed around the
canker. A, Portion of healthy bark
remained after scraping-off the dis-
eased bark;B, Newly developed cal-
lus tissue; C, Portion of xylem ex-
posed after scraping-off the diseased
bark ; pp, Primary periderm ; co,
Cortex; bf, Bast fiber ; db 1, db 2,
Dead bark tissue ; ph, Phloem ; wc,
Wound cork layers (Wound per-
iderm) ;ca, Cambium;nx, New xylem
produced after scrapingoff the bark;
x, Xylem;de, Discoloration of tissue;
Ba ; Bark; W, Wood; 11,12, Sites of
fungal isolation.

3 FRBLVFRHEFOREREBRRA
HREER ORI A IV IS &, RO EE
ICEAHBSTER S, Hh bR L fh ok
RBBLUNA, INERMEEFRC LTS, T
o, LELEHLWIRESODH L, HRET
BEIHE <, BRCIEE UREHED S HiEChH D
HAREBOETHE LD S (Plate I-1), B
FE A DRIREE AT O LD 1T L D SER IR
PO tctchEEBZ NS, BOAROAR
PR AR DI b dicid, BFRBLD
WIRICE F AHREREOAFEST AR L, 1o
DPHUERES Z U 2IREXIH O ICT 508
b

(1) MBEANICE T AIREE OS5

R E L CRRBDE & Zuc e L ol o0
T, WEEOS AR 5> DT & - THE
L7

EBME L L U4k

1972453 A LU 8 HIicz 4 —F v 7' FY vy
2B LUMED 4 ~ 7 &M EOFARRHEE, 197641
4 HicHE i K0 mBEsA R O RO, F4 775 —
b A FOVRGH, WEEA £ %) VEAFD S
WEARY A F v D F RS A A B LR
BHED 5 B, A o SEAR L Thian &8
WicbDE 8 ABLU 12 HicgnEN 10484 >t
AL, DEEEITIS -1,

RELR £ ORRBDRO & 581382 TRk L, it
L 724 ood TERIZS N THI O B L 7238, R
BLURHOREBAL S HEEO/NTEiEHL 720
TN OO REERIcXO T vy F R LI VT
SDRIRMMFRE L 72%, ABDAEM FiciE %, 25°C
TRHIEE OSBRI L 12,

JOB R R
RIS 1 B IRIEE DO
SHBXUBHILE T AR E ZNICHET S

e oMiiic s I AWEEO S 42 R L
(Fig. 26, Fig.27)o 9735, 35 DWEH T
BEOHL LT AENS S, WHES D SN
1. S OICHRBLICHER T 2/ BRI R 2 7SR &
K SIRIFE (38 S N, BICEEEN S 6 en
Mt A O bEoN, TDEE, SMRT
IR RO & ThicEEd 2RI L
LIEenic B LOBELTED, 2O FTOKRE NS
HRBH ORI E B UL HITHFEES RS
8 HICIHREE & 2 AU i L 7o i Ml b oS
FEOIE3 A EIRIFEETH - 72 Ll
3 RITBIREATEAE U 1 BEAM o fit it & &
AUCE: L 7oK GEHERER) Do id oyt shish -
7o
LRI 350 2955 D915
8RBLUI2RICE T 2WMHE & £ OBEEdT 5
{2 OME D ICE T 2 IEEDO ST A2~
(Fig. 28), d b, WIEE IRBHHOARSR 2
FTd, 2RAEE D F CHABBNCRS TSI T
DARBICHFFAE LTz, UL, WEEESEE
TOFAERE (nx) T 3D SN - T,
i, 12 BT 0 AHHE &« DA o
WREEOD I8 H EEETH - 12,
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(2) WHR D © OfiE Ok E FEERM RS X U

WHHE D © O @ FI OBIEAI 5003 5700 Ham L -oHoRENE, & cmaigsd

I, bR OAERE T 280 2 R BB L7, Lk UTERFI A CTREMT L, BIE L7, %7,
1976 24 T ¥ L - TSI 2Bl O B - 72

. Starking delicious
4-yr-old branch

> 9 000000000 P ° . Starking delicious
TTTTETIOO00EE 96 - e O 6-yr-old branch

Starking delicious
5-yr-old branch

Mclntosh red
6-yr-old branch

McIntosh red
4-yr-old branch

Q faWalol *q 8
O UCUUTTROURE
09%9g000CO

Starking delicious
. 7T-yr-old branch

-«—— Basal direction =2 cm

Fig. 26. Distribution of the pathogen in cankered branches (March). @, The pathogen
was isolated; O, The pathogen was not isolated; L, Cankered bark: -, Dis-
coloration of cambium; de, Discoloration of xylem; Ba, Bark; p, Pith.

Starking delicious
4-yr-old branch

. Mclntosh red
. 5-vr-old branch

Starking delicious
5-yr-old branch

Qo _aaaa000c0000g Py

Starking delicious
5-vr-old branch

Starking delicious
5-yr-old branch

-«—— Basal direction =2 cn

Fig. 27. Distribution of the pathogen in cankered branches (August). @, The pathogen
was isolated; O, The pathogen was not isolated; L, Cankered bark; ---, Dis-
coloration of cambium; dec, Discoloration of xylem; Ba, Bark; p, Pith.
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Wound dressing containing
thiophanate methyl.

Wound dressing containing
thiophanate methyl.

Wound dressing
containing oxine
sulfate chinosol.

No wound dressing.

Wound dressing containing
polyoxine D.

= 2 cn

Fig. 28. Distribution of the pathogen in cankers and the adjacent tissues after scraping-

off the diseased bark followed by the application of various wound dressing.
Removal of canker by scraping was conducted in April, and isclation of the

pathogen was conducted in August. —>, Portion of scraping-off the bark; @,
The pathogen was isolated; O, The pathogen was not isolated; Ba, Bark: nx,
New xylem produced after scraping-off the bark.

MR A L, €OMIEN 455 MAERA L1,

ESS 7
HIREARBE D O, BUEEEIED 555101
20d o1z, D1 DIIEIRRE OB ) LDICE -
TEL Lo A& ma Mmoo L s
(Plate I-2) Th b, T OIS O (4 FE kst
B DB 0 BT & - TEEHY L 7oAREB & AR o
RNCIE S AIAE NIREBICIE » TH Y, AT
N EHIOEREFED LIE LISt SN ThH
5o

flix CAUTEHARTHRD TR T 555, ik
el SEEA IR Sy (Plate I-3) 725 Th 5,
T DS LKESERZ (Fig. 25, db1 ) MTHEAE T
LBIDZ 0, N EMBOIER A FiE MmO
R TWBER O KRR A LD - F 700, i
BB O SN & T AICRHEIFENEE L
72bOT, FLEEES LI LIEDEE SN
Tbdb b,

104 R OFFR L 7B BHRIC >0 ¢, #rl o
PETOEE LIS A WBEO L, N L U/A4
253, 2o OEGAT~NI (Table 15), 3773
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Table 15. Sites of disease recurrence from the region where cankers were removed by

scraping.

Sites of disease

No. of discase

No. of disease appearance at each sites
Total number of disease reccurence

x 100

appearance recurrence
Upwards of canker scraping portion 49 (1 %)
Downwards of canker scraping portion 43 (4%)
Transverse of canker scraping portion 12 (2%)

47 %
41
12

Note :

bH, T UWEBEO B, Mmoo 5m
TR Lo b O IRb &L, TNENAT % B L T4
GTH 10 TAUCKLT, HOMBELD & D
B 12% Thotoe 1z, WBHHOAN & B

U Ao RS o0 S i o o AR L 2o Bl st & 2 <,
WAL RS S (37D 1 - 12,

DI EDFEE D S, REIOHID B IcBR L, #iC
B IR 21 THs B FOHRHCHR IR O£
TEL 7505 & TREA S AR AN 5 T &8
VHETH b, 1z, OISO AR
DOUINAR L, HHL TS S0, HloEAE
ARICRVHETUEELET A EMBEEEZ SN
B

6. /) ¥

BFoEE RIF

fa - DRk ; 7 VAR S (Endothia parasitica,
Rankin 1914) &[] U<, U v TS AREOMN
FE 35 Ho 10 A oI ciafiGEaE®% | A AU
NI SN, Fo—itlarAasmsit L s%
TICERAL 7o, M, TO5RE 8 Bldn s
1, 1173 NIRRT 80 Sk # L T i,
COEE, DI hs oo farrfiiftsnicc s
Mo, FOORRIIEENIC AL 72 LD o1
TR ER O 7 ) IFHSE (Rankin, 1914) 0

EEMRE (Leucostoma persoonii, & 1950)
Lk, BkKE TICRBTAT L EHLoN D,
FRHE, ABEOMILFEY v TROIES
EF I DR SN, O D KR
AR SN, YIS AT A C B S
Er st
B, FO D BAMANNIC D0 T, Togashi

* No. of disease recurrence from distant sites from callus edges (Plate VIII-3).

(1924) ORMISFETHIEL, 2 BT S
E DG E R 5 72, ZOIENE Togashi 78 1
D RO BIEA BNICHET L T - 1ot
HEHEEIN L,

a1 D5 I PO BUC DO TR
(1950) I kD Tt HLMITSN TV EH,
DIATDNEEEIC OO THAETH - 72, #H
NHEER E BB TR A PEte k2 G RET L
FEHL, 200 DA H B Db 1,
ZOIDOEGHIC K AEDIRETH 5, T 5,
WEINAS B D L AR THROMITTRAL S &, F DO
TRTOS & &L - THitEn, ol
TEEC T D 1,120 ~ 8,662 1 2% L 72,
AR RET, BSHHEEEEI 2 ~ 3 mic g 7S LA
LTI C OFLEOMNEET bR I #8340
WS> THHREINDLDNE W EFL LN D,
i RKIC K BB RAOW T T, TOXHH
BATHHT 521700l EKE bZhREs &
B RlEOMREAE R Lo, ABEOFO ST
b7 ) HEHSEIC 20T Rankin (1914) 23845
L7z &ABRICRAFIE IS D FTI3F o icEGEns
FETOHRMOEE THEEST 20, T0FFHE
L, 7O (ascus ball) k4%, i
DEEHICE > THEIN S T SRR AHR N4 57K
AHETLEE, RTARBLITOIALIEL
WHONAZENOHOLNTH B,
FDIEFHEHH AN DR EE T8 5B F + 2
7% 4 ( Daldinia concentrica, Elliott 1920) T & 4|
ST B0, FOHSRRFPETFAEENT 555
Y T OSARE, 7 ) ARSEE SRS,
DHRFICE DY v TS AWHDENN DKL
BB LAONKICE DT LD, HHic L 27%Ed
R E CleHEEBDH SN 5E,
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fa-f ORI ; AR (1950) (L EAARIY 75 H8R
FERETRLTOLOD, FO 38D B2
L, B—KIEERE L0, M3 - il
KIEOHHICIEH L, HB2RERIRELDENE
WEBRNT VB, T - T2 ) BfER O£
D k- EMBat A, PR E SBORE»S, £
1% 4 winter spore, summer spore & FFA /&
%} (Heald, 1913) L LT 5, L,
AREBROERD O, W7 AWM T oA Lo
AEKICK > TS B, F1o, FEHIMICE
b HHHEMEmE U E N, Flo--H, FO
HRIF ORI A T LB T HETELDY,
ZTORE4H NS 6 A TFAETRARTHAST
Es, ) YTE S ARE O F% winter spore,
summer spore ({C53iF A 2 & EAH Y TH 5,

LI EofERA S, FEuAE U TER SN 5 495
HolT i EmAm L Tol, BRESLDD
LT EMBHOMEN 5T,

faFOa8ER ; ) v IE o ARKIE T Ol
FAHOBMICIAE, BEH 50 I3RMEICKEKD
MV NETH 5, T/, BROSE ERIFE FA
MNARETEEDORNTE W IEOMEED O,
CERERIC X O L 7clF O &£ DEgIC
MFAaPEEHL, cNARKESNIERESLS
N5,

TR EBEET, MFAaxE o< AhaF s
Y ELns, IKh THEPHONCHER S 5D T, BHiC
FOR KT Z RN AKTESICHET % (Rankin
1914, diH151961, Yokota 1966, Luepshen &
1969), VYIBOSAKREbRIRTHLHT &IF,
WAL AHL50E 1 mPAFOB&EIRIZEA S
EnLmnT Eh Mo b,

H52 kiR E (Guignardia laricina, Yokota
1966), EEfditHE (Luepshen &, 1969) &
KU ) AR E (Heald ©, 1913) Tld, #Hiflg
FOMHNT IR E L, [IROERBELRICE
ZhEENT05, L2L, )y ITBESAHRED
iy, Ml TOEBIREREICAAINA T &1L
3 (TS, 1966), K[UEDKRW 2 HhR)THAZ
N T OKMSERICHFE I NI & =, fRla
ThZRICHE SN A2FIE, REATEGER
TRV EABT T B,

554955 (1984)

T IRRD 5D T ORI TO S AR L
T AR E A BMBEICE-> Thbs &4, BRI
i - CTHENSIKAGZ & SITED LN, T
NODEHENS, Hypoxylon pruinatum (Walky
5, 1968), H. fragiforme (Gruenhalght, 1967)
¥ L U Nectria cinnabariana (Walky ©, 1968)
ERLEL, BRAONBKBLMEDIKTEH 50k
KTHBMPITED, OB LEASIN 5,

—7F, BRBEOT TS, £ 310556
M E TRELES 205, BAEFHEESNE0, D
&GO S MNBEST A T L3 & 1
Mlo@E T, JHicaEicilo BRABELG LT
WAL EAERT, FOENELTETELONS
Oid Rankin (1914) 7327 1 Jd k5 FFIZ S0 Tk <
TbEHIC, FOIFMITE EOKTHD, <
T KO EIEOF O S a3 L 2E09,

FO 5% ORI HFD O laFHITH LR
teD E T RITIEBD3, ZDHRID D @At &5,
Linl, £ORNCEIREMICKEEET HEEDL
MBS a L, TOERTHEDS K
BAEAEKTIERIIICBK LA O LI A &
WDT, TOIRMPERTHEEEISNT KA
DIKDIENFNTIKFEICH L 12D THA Do Bt -
T, TOREFRAMCKETIICEES S &,
HICFDOHBNICH HTDH 2SI LI B 5
L 03t L AFEEEIKDEAERSE ST &I
HHEDEEZ N D,

LIEOREM S, Folcs 3 510 5 faFoR
BEDERE S SO S - oM g, Bl
ML E Eid -RICRERREESEO YD, BRE
FCKDESIFET A LiICk A ERBTE S,

FOHFIEN BICE ADTDHBNTERAL
TaiTeEhrbod, XURREIE SN L8070
T, THERBREL L7 VIR TLRED S
LTV A7, Heald 5 (1914, '15) (3% DEIR %
TS5 RTOFHERN20~26CTHIT EIC &
LELTOS, LL, UrYyaBosAKED O
SR ORHEKICEDELINE LDT, RE
DEBIVICEEZ SN, fE-TC, XM T
DD - F ORI E DL 75 O DR T &[RRI f
JERINCTKOBBSNE T EHvbiinib &L
LN b,
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faFoRFEL,; WiaTETo5BT7iE, v
NE5~30COMTRYE T A5, AR FICIT
B LTRIFMPE G, oM ORIFEERED O A
L&, BWATIHANMSI0A STOMRYETE S,
F, IUAMS3HAETOMTS, 1| Ao—Hl]
R, HXOERZZS ABKEREE 5 CLLE
WCRIET B C EAEODT CES 1966, LS
1972), 4 IR &R FAFE2E 4 % alRedb (3 &8
K15 - T, A=BEREAREH RS N B AR E
DORFIHTF M A URE L, Bfib 9
FEVED B Do

ERBE OO, FRELFERITRAT LK
WHERZ <, BIZEH 5 = v ek 1394 %0 F
DIEETHHE T S (Yokota, 1966), V) v ITHE S
AR DT O HBIF & RE TERT T 5, %
A K772 EIRBOEWEFIRI00%DBET
LI LD » oo TNIRKFOFEFICIEHRE
BoftprvEsdstentELoN5,

TG, WRTF A ORI K > TO A
ML, TR CEFEOMRMBC 5, B
Db, Uy aREd S DI TFELSZATO—
DTHAHREOBRERICAONS (EAR, 1975,
MEY 757 h—R, Faa—R, VIER—I,
B L » TRIEMESNALDT, TNHIRFE
KICIRAT DBORFAFK T I2METHS .
RREL ARG & FR

) TS ARDOEEMBANORAGEHERH,
HBTD, ZHERE, FIERS LU
FETHHTEE, EDEMNICB T EER (B
HHES 1977, AR 51978, BEHS1979) TH
BHON TS, £z, o RAFIRG =€l
WE (De Vay © 1774, Tekauz © 1974, Luepschen
51979) EHaE T A 60N, LI HRIRD
& Z DFIRICTHK G Z L,

INFET, VyIBSAROBYERFELTY) Y
TDEFICOWTRE &N, KIREBICiZZEAE
FEAONTOE - e THIRIREREOK
PUREREA B g, (RIBHLIC I 2 DiEHDS
BOEEBEZONLTEICE D,

L L, ABIJICHE - - PIMIC o0 TOERERT,
g3 v T ORIRIE 2 DRi%ICE <, LI
A UIO0ORB SR GE <, 3AMIN

IR S, chuck L, 5 ABLU 9 AicfE-1:
U1 b 5 DML SNt yEohbh od,
BEAERR LIS »T. TDTEMS,
DIRERIAE & DR ITBENZ O TR, &
e ORIRANDBITDHEDH THDEAL SIS,

YL © DRGSR IR » T, KA L4
Ao 6 HICRE L, T & &, BHETHE
D OHECH T TR O ADRENE L, R
BOEBDTHEDNTH D EEGE, TORIIR
A LRI E DA AICEIE L THBICHE L 72
teij &5 4 %,

Fro, RIREITHBMISEE L hotERL, €
B TR LAMBICERT L ENT S
(Dhanvantari1968, Jones ©1971), TD L HIT
ik FTHREICEN S BICE K, HWEAMERENT]
fETH S & FMRMMERED | DOHEELEMT
HhbEHBLNB,

AT LT, V.leucostoma (=L.persoonii)
LR BEEB XU vID AR FEICA SN AL HIC
(Togashi 1931, Leyendecker 1952, Dhanvantari
1968, Jones © 1971. Bertrand > 1976), ') v I/
SARbRIRDEE AREMEHREK DL,
F OB S L Bl S, & EITEE L
7o
RIRICEET 5HER

& E N FERR G SN 5 O 3BT M oGk
AL TV %0, & 50 IURFEEOEAME T
LTwahD0undahmiciig &z 5 b,

WIsE O FORESREEE A 5 &, Togashi
(1924) E[EFE25~30°COMTHETH O, KIK
WU Lot s FRE OB TRIF TH 5,
UL, £FBUK (7 H) OB 25°C~30°C
TiERESIHIS N, 30°CTRIZEEEL .

D& H TR 1 AREHIE R L FEEHIC R
h, £HE6 AN S 8 Bithid T 13 A1
HMEgokossE (1, 1955) OERICEETSC
EMRO ONT, THDE, BEIKS DD VKR
MouEsRk S5 BREE LD, FizE
EHHOUN AR S5 EMREEL O, BE
KB ERBERICIE OB H - 1o,

K B D DRI & 1 AR I KR
BR OIRFEHERRE T o T 395 (Bier 1959,

)
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'62, '64, Bloomberg 1962 a, wihrheim 1964),%
DIFRIC DO THERFESITHH SN THE W, L
L, Bloomberg & (1962 b, ’63) (3K 0%
WELTTE, S SR Loty v Y
Mikanssginl, Solchifastny 7 =1k, BEAK
AR O s iT g L8 5 LA RL TS, ) v
TROARDEG G, BRI EO L ORI TR
RE& RO BRI A v BRI O E M A O N
WROMIEGIH SN, & IR EE I
L E S, WBLEEICN 4 SRS (255 T A
TERREMEOHIIN & FRATEG E B Z LB,

PLED#E M S, BUNCRBHIE S a0,
£ E R TR LN T S L5 5 E ORI IC
£ DWIFEE DAL (Togasht 1931, Bertrand &
1976) IK&LB LD TR <, RO B &Rk
HSYEOEINCLES 25 LR O mic k 5 & &
RWTX D,

RHEBORNSEEL ZOFEHHNEL

OO N 2K B (5 A)
W T, FBRER BB 5% TREBCHER N O#l
FafIBEIC Z » THIE L TO A5 E 0, Jhic
xt L, iEHitEomECAEFRRRE (6 A) ok
&R (107 £ T, FESREWBHHERM THEgm L
7 ) FRSREIC A 5N A ER DY BK (mycelial-
fan, Keefer 1914, Bramble 1936 ) A JERkL, i
DIHIERP A BEMAICIR LBAC KO IcIEL T B
e S 7o,

i, Vv IES ARRRESROERRFICE 5
BB OELE, CFNORYT b ERE
BIEBIZAET L Ch AHITHOHIICIEE AN
oo RIREIIC TR IR IC & & 75 - THikaR)
DDA LN, FIREDEY AN~
WIS EFEVIRICKORED BT AICONT,
HREOBE & ZILSBEFICTE B, EFFRETEC
135 &S AR S e E Ol 2 ~3
@ SEI0EOMbaEEL ) /= v ikL, &oicZ
DI EEARRMARN TR S, T O lic
R SN ARG T vy fifaBEL L, &5
WCEEREEOEMNLSERICK > THEBT A0, &
SO IRICHEIT LT AT R EN DT,
B DR & ABHUB OB O SN 5,

T T TH N B ARG O REIE AT HE IR E Oft

91495 (1984)

BEALRRIN T OO e A BB AL S 1 5 72 O BT O g 73
Biicts b & A2 oM 4, BHRISYEOR L HN S
LTI (8 F1) ik, WMo T L
T, A EMRR eI L, TEBY L 223 ~
TRy v 7 fifian Ok AREREREZRR L, C
AU & DI I5UR DR BTN L et 3131358 2 BRI &=
N5,

K RIBEEEAR O ETT IS E W T LIEETH
BHicdh, HEEEAKRMEBOB TH CAY» Lo &
HTLRRETEAFAL 72 5% (3428877 (aggressiveness,
Gaumann1950) % u8H b, JAUTHL, HERWBE
WD LN AR, ABIEL & &I
KENHbOERL Y, KW THME N, B
ERE, H AU AU - 7255 TEK
MAFESTHY, /EFHRIICL 5 &, FREiEOE
AT TS DS S RER IR & Ui B
THEALND,

P &b o, HBEARMBOEO#HS ©
PRI FEICE T ARADOIRMIC L > TH L
CHISD, ZNICE - TN XUF DZORR
HBIENEEINDEEZL SN D,

RHE L REROEREBRA

BUT/E U 7o BEOD AR 12 55 0 BT O ) A
i, FHY (1966) e Lok HiT, HATH
BT B IS R0 SN B 721 Ths <, FRIBTE 139K
B 0 A DSV A SR B O TR L TEAT &
Lo TOBYG, EFICBENA LN, £ OFE
RO KE SITL - TEY, FRcHiz L TR
W Fids KO M IREBIC B XA, £
7o, WiE GPRBHE R N OKRERD A1 537, B
A0 % < AR A TR N ORI b AL
T2o THAVOAIBICTETE 9 L0551 B | 4905 BOAS B & )
D - o2 TldlREang, EE L7

ARHIALERIC & 0 AR AR L 7o B o J 30
MOBUBHAERTAHNE2 2d-t, £0
1 DUABEIER DI 0 HL D 1T & - TEH L 7oK
LB L OB A ONIEE S T, OISk R
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