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i R I8
HEEHE 5SHLIE~13H




70

BEEF OB X D E S SNIFRTHET 2B 6 (1939

6%
o 1
x al ﬁtja HLE (WG e BER (3 vy B DER GD ZEH BRAER
Bk | PR | B | % B | % | B o B % B % B % | B %
1. # &8 % % i K ,
(1) BEEREZI00EAEREEESHIX | 45 | 69 | 1]2.8 3 |1.4/63091.3 5/7.2 0| 0| 5,7.20 |0
2 1208 # 34 | 53 | 0| 0| 0] 0|44183.6) 6(11.3 3|5.6 9[16.950 |0
3 # 16042 P 30 | 45 | 0| o| 0| o|3475.50 4|8.8 715.5 11 [24.4/0 }0
4) 1 H #00EARFEESHE| 64 (111 | 0 0| 0| 0[9787.3] 6 (5.4 8|7.2 14[12.6/0 |0
8 # 1204 » 49 | 77 | 2| 4.0 2|2.5/4558.4 8[10.3]22(28.7/30 |38.90 ;o0
6 » 140§ » 49 | 75 | t|2.0 1]|1.3 48 [63.9) 10 [13.3] 16 |21.3 26 [34.6/ 0 | ¢
2. & O®E oW oM X
(1) GESRSRTIONEFRMESHX | 52 | 87 | of 0| o] 0|28 [32.1) 24 (27.5 35 |40.2/ 59 67.8/ ¢ |0
@ . » 1204 » 52 | 87 | 0| 0| 0: 0261208 10 [11.4| 51 [58.6 61 [70.1/ 0 |0
) » . 1408 # 43 | 690 | 0| 0] 0| of 3]4.8 43|62.3/ 23 33.3/ 66 [95.6| 0 |0
@ 1H 0MEAKKEESHIK| 34 | 53 | 0| O 0| 0|1630.1) 26 [49.0) 11 (20.7| 37 [69.8( 0 | 0
VI 1204 P 87 |137 | 01 01 0} 0|22 [15.0| 47 [34.3] 58 [49.6/115 [83.9| 0 | 0
6) »# 1404 P 58 [ 94 | 0| O] 0| 0]30/[31.9] 22 |23.4| 42 |44.6| 64 |68.0/ 0 | O
3. i 4
M) BORE W £ K| 68 {115 | 3i4.4 3|2.6/27 125.4] 41 [35.6) 44 |38.2/ 85 {73.9/ 0 |0
(2) 100f% 7 % ¥t 2% & # X| 59 | 117 | 7 [11.8| 8] 6.8 87 [74.3/ 17 [14.5 5| 4.2( 22 [18.8|0 | o
() 1204 y 47 { 9 |10(21.2/11{11.4/ 82 85.4 3(3.1] 0| O} 3{3.10 |0
4) 1404 ” 37 | 71 | 71189 7|9.8 60 84.5| 4|5.6) 0| O] 4|5.6/ 0 {0
{5) & i T | 37 | 95 |22(59.4 36 [37.8/57 160.0] 1|1.00 111.00 5|2.30 !0
% MR HE R
HEFAE SALA~1ITEIXE 5 RF16A~17E#A
D 2
O oA w1008 X 3 (115 | 513.8 6|5.2082[71.3 1|0.8 1]0.8 2/1.725|21.7
F # 4 FIEHE 37 [129 | 3|8.1 3|2.33527.1 23 17.8] 12 | 9.3| 35 |27.1| 56 [43.4
PR 2 - = =]=|~=-]=|=-1=0i=1=|=|=1-|-1~|-
F o L0 Mm R K 51 |140 | 8|5.8" 4| 2.8 42 30.0 22 [15.7| 28 [20.0] 50 135.7) 44 [31.4
P - B P 84 | 265 |16 [19.0[ 16 | 6.0 61 [23.0 34 i12.8 49 118.4| 83 |31.3[105 [39.6
Wm0 &K 4 116 | 4]9.7] 4|3.4 21 18.1 35 |30.1] 17 |14.6] 52 |44.8 39 (33.6
B EK208 £ K 63 | 153 | 1|1.8] 2| 1.3 48 131.38 11! 7.1 23 [15.0 34 22.2 69 45.0
Bmom o 20k &K 55 | 152 | 7 [12.7 7| 4.6 40 126.3] 26 |17.1} 38 [25.0f 64 |42.1f 41 |26.9
W~ 2o A 200 HE 58 | 187 | 9h5.50 10| 5.50122 [p5.2 14| 7.4 7| 3.7 21 [11.2] 34 |18.1
v ox T v 0.5% K 75 | 221 |21 [28.0] 28 [12.6138 [62.4 19 | 8.5/ 25 [11.3 44 [19.9] 11 | 4.9
” 0.1 # 38 |116 | 7{18.4 9| 7.7 33 |28.5 18 15.5 17 {14.6} 35 [30.1] 39 33.6
arFL 4L BEREK 39 1135 | 6(15.3] 6| 4.4 .54 |40.0] 37 [27.4) 30 [22.2 67 49.6] 8]5.9
g OB W £ K 38 | 86 | 4[10.5 4] 4.6 28 [32.5| 28 [32.5 17 [19.7} 45 |52.3/ 9 [L0.4

W fiEREIE E

HBEE SHITHEE 5 HSHEAM
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b 3
X ‘ " ﬂié&t st FE LR FSER |H 7 -y EEPOIEE L) ZilE |BRER
W %i”x?‘éi’xiﬂc%iﬂc%%ﬁ%i&%%{%i&’{%%{%
R B & M 10045 X | 53 | 154 |21 (29.6] 25 [16.2] 70 |45.4) 21 {13.6] 24 [15.5 45 [29.2) 14 | 9.0
F ® 4 F 1@/ #H K | 60 |161 |19 31.6 22 |18.6] 41 [25.4/ 51 31.6 47 [29.1) 98 [60.8] 0| O
. 2/ = [ | 53 !151 | 815.01 10 | 6.6 17 [11.2| 47 [31.1f 52 34.4 99 65.5( 25 [16.5
T o@ Ol 0 g & X 39 ;104 7 [17.9) 8| 7.6 9| 8.6 26 (25.0| 37 |35.5 63 60.5| 24 [23.0
# 5 7 49 | 124 8 [16.3 8| 6.4 11| 2.8 60 (48.3 30 |24.1] 90 |72.5) 15 |12.0
B OB o 208 X K | 30 | 62| 2|6.6 2|3.2 7(1.2) 14 225 26 [41.9] 40 [67.5 13 120.9
MBMEKRK208 = K | 35 | 92 | 9(25.711 |11.9) 35 [38.0| 9 : 9.7 31 [33.6 40 [43.4) 6] 6.5
BO® k204 ® K | 45 1129 | 2(4.4 323 6|4.6/44 34.1) 50 38.7] 94 (72.8) 26 [20.1
Wy 2o a2088K | 8L | 91 | 6[19.3 7| 7.6/ 27 [29.6) 27 [29.6] 30 32.9 57 [62.6] 0| O
AT w05 9% K | 46 | T4 | 2|43 227 37 49.9 9 [12.1) 24 32.4) 33 44.5 2| 2.7
” 0.1 % [X | 68 [173 |20 [20.4) 31 (17.9) 31 [17.9; 23 [13.2| 46 |26.5 69 [30.8| 42 |24.2
2RFL 4P LERK | 87 | 93 | 6[16.2) 6| 6.4 9 (9.9 60 |64.5 18 [19.3) 78 83.8) 0| O
B f & X | 89 |100 [-6[15.8 7 7.0| 16 |16.0, 42 42.0| 16 [16.0| 58 (58.01 18.119.0
&= I £ = 45 - 99 | 25 55.5/ 30 l30.3| 58 ‘58.5! o 0 1]1.0 1 l.Q 10 (10.0

W LR B RBAH 5 AISESATEAN, FIREE

@ 4 !
() # @ % % 4 (5ALAFMSE O iEEm) | |
ERwmam100a | 23 | 42 | 2|86 2{47 11|61 766 2252.3 20600 0] 0
g F 4 F 1 A = 3) | 52 ! 2|6.8 2|3.8 1426.9) 13 |25.0{ 23 144.2 3669.20 0| O
p 2 5 =® 26 | 3 | 0, 0| o o] 9l23.0/ 9(23.0/ 21 53.8/ 30 [76.9] O | O
T 8 1 0 &g 25 | 39 | 1|40 1|25 4[10.2 14 [35.8 20 !51.2 34(87.1 0] 0
” 5 B 0=® 45 [ 73 | 0] 0| O| O 19 |26.00 13 [17.8] 41 [56.1| 54 [73.9) 0 O
B Om #4220 & 42 | 84 | 0| o| 0] 0|12 [14.2 19 |22.6| 53 63.0| 72 [85.7] ©| O
OB A KK 204 4 | 67 | 0] o 0| o|1207.90 10 14.9) 45 |67.1 55 [82.00 0| 0
v = 7 N v 0.1% | 37 | 68 | 0| 0! 0] 0[2638.2 6;8.836 ’52.9 42617 0] 0 iF
BEKELE - 1H & 18 | 33 | 1[5.5 1/3.0012{36.3 2|6.0 18 54.5 20 60.6/ 0| 0
B OB N g X 37 | 82 | 0| 0f 0| 0]2035.3 12 [14.6 41 J‘so.o 53 64.6| 0| 0 iézl
(2) # A5 % ¥ % (5 A2LAFATHA, 6 R
Emmmamioom | 31 | es | 6l19.3 9l[is.6/ 31 (4690 1| 1.525 37.8 26 [39.3] 0| 0 it
g F® 4 ¥ 1 /7 R 28 43 1(3.5) 12,318 [41.8 4 |9.3 20 |46.5) 24 55.8] 0 0 !
p 2 5 & 32 | 70 | 3|9.3 4]5.7 912.8 8[11.4 49 [70.0 57 I81.4] 0] O
T ooH 1 0 mO®% 49 i 84 | 1]2.00 1]|1.125|29.7 10 |11.9 48 |57.1/ 58 [59.0| 0| ©
p 5 & ® 56 [105 | 0] 0] 0| 0|99)os.2] 1]0.9 5|47 6 ‘57.1 o| 0 !
BOm &% 20 g 3 19 | 39 ) 0ol 0] 0 0]1948.7] 7 (17.9 13 (33.3 20 ‘51.2 0| 0
B aE K 204 =H 42 63 0| 0| o 015 (23.8/ 12 [19.0! 36 57.1 48 ]69.1 0| 0 i
o2 7 oA v 0% 39 | 79 | 3|7.6] 4]5.030137.9 14 17.7/ 31 |39.2: 45 56.9) 0| O :
BEAEKELE- 17 ® 26 | 44 | 2.7.6 2|45 818.1] 818.1/26 59.03477.2 0| O sk
M ARSE B (B= ) 7RRRM) | ‘
DLEGERRIEAE LT RASN Ty 3ERRE  MLoER, BIC X > CRL SRS S TR LTIRE :‘f
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e & HEBYEIREFRA SHEHLERVWC LEEDD
hic, ElbE3EE il U CRRMESRIRTRES A Y
—Ek, ECESWHEOBRARCIELS LW DB
B3, FRCEEZE DD L BETHHMET L
BT ORMOBE L b AHREER T LS

. BREFOEANEEFEO LI TH 27

) FrREFEmECET SRR
HE 1
ABHE . :
BRTEIERT O # 4 B X Bk L7278 % 1 TEHIT 3TEASTE
L, Ebic i3 74 VS THE LHEORLERR

W T, EELEEREYARSTFORAREL TR
AR KBS ERFORGLADOZEVE ¥ |
CTHRHIRSRERL, TOESERERA X 2 CHE
DR A A B VWTHE L,

HANEE L BB v 4 VERSTHEL, £
DRIBTEESINGE H <y oREREBRHEEL
Fra

B

AR ERES v  OEEMNICE LERS i
SRS T B k- TRICIR S LIRSS S [FRFCEE
ERTLLbhD L IAER L,

sl

WTR FREAIC S AERNECETAEER () (1949
x ” # O | MR R | B E R B oH oy | ELENFE
e E O IEEN | OB ¥ %% # % i %
(1) M+»B«T (& | = 400 18 55 0 0 1 20.0 44 80.0
{2) P P 800 19 55 3 5.5 12° | 21.8 40 72.7
(3) P (NZ)] 400 16 48 2 4.1 13 27.0 33 68.7
() p) » 800 19 59 2 3.4 3 13.6 49 83.0
B / v & — F 400 17 49 15 0.6 | 6 12.2 28 57.1
(6) L% 800 17 49 8 16.3 16 32.7 25 51.0
Mm #£v 2 — F .400 18 57 24 42.1 14 24.6 19 33.3
(8) ' ” 800 15 47 21 44.7 7 14.9 19 40.4
@ w A 7 n w| 1.000 14 46 1 2.2, 4 8.6 41 89.1
{10 # 2.000 15 50 3 6.0 7 14.0 | 40 80.0
MW &k Fn oW oE A 400 14 46 3 6.5 12 26.1 31 67.4
o) ” ' 800 18 - 61 11 18.0 1n 18.0 39 63.9
| 5 K wE e A 100 10 30 0 0 22 73.3 8 26.7
W = B BT R - 17 53 - 3 5.7-| 12 92.6 38 | 717
(5 z @ - 16 54 47 87.0 7 12.9 0 0
% HEBA A 5A18H

M.B.T (Mercapte benzothiazol} 20% zkFp#{

ek t—b (FAF—, FFIHNNUBETER 20% CKNHE)

CFwsA—b( 7
v AT N (K Ax)
R 2
MG ]
Tk o CKBLRRBEERCEIERFER LT, BEER

HEEER

" WO 0% ( 2 )
KRR (20 |
BOTREEREOABELT, THRETEREN T
TP A L, 3 MBI i L
TECEhE, BEREBILOWTHAE L.

F8%F FREACLOREESRETARE @ (1919
X Bl -3 A it = # B | & %< =z A B _:)::(;f}:f}jl’l
- mom | mmm | om |l 0w | ow | m | % | B | %
1) 77—~ bakfngl | 400 122 316 0 | 185 | 247 | 1| 20 6.3
2 s 860 161 524 60 | 11.4 | 416 79.4 48 9.2
8) ¥—L— »kFHIH 400 163 366 56 15.3 | 280 76.5 30 8.1
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- » oA oo | R | OE R h F v ¥ L BECENR
mop | e | TE % k5 %% £ % # %

(4) # 800 182 292 39 13.3 221 75.6 32 10.9
5) < U & vk o #H 400 127 316 31 9.8 | 179 | 56.7 | 106 33.5
(6) # 800 101 261 24 9.1 | 160 61.3 77 29.5
m &5 K mHEAEA 100 168 459 |. 22 4.7 | 424 92.3 13 2.8
® FFEERE X - | 148 281 4 1.4 | 88 | 813 | 189 | 67.2
@ Z¥RELE X - a0l 727 358 49,2 | 369 50.7 0 0

Wi MERAR 5 FIS8H, i s SERIET

HEE 3

HEAE HRl oL

BABRAS R

w79% WA AEEEECRT R () (1955
- " s oA B HARER | R OB R | EJIhE * o f{b
mom e R K # % % % ool %

1) < /—NTHLT 800f5 20 3 | 130 | 1 so | 16 | 80| o 0
(@) P 1000 20 4 20.0 5 25.0 | 11 55.0 0 0
(3 2 800 20 2 10.0 4 20.0 | 13 65.0 1 5.0
1) P 1000 20 0 0 ) 0 19 95.0 1 5.0
{5) Tuzet | 800 20 2 16.0 9 45.0 ‘9 45.0 0 0
6) P 1000 20 4 20,0 | 11 55.0 3 15.0 2 10.0
M % x 800 20 4 20.0 1 5.0 15 75.0 0 0
(8) v 1000 20 0 0 2 10.0 | 17 85.0 1 5.0
9) 7 wvrx—b F-75 8OO -| 20 0 0 3 15.0 | 17 25.0 0 0
{10 P 1000 20 1 5.0 1 5.0 | 18 90.0 0 0
W WEEBEREX : 20 0 0 3 15.0 | 17 85.0 0 0
i3 % o B 20 10 | 50.0 4 20.0 5 25.0 1 5.0

i HEHiR 6H3BR EREHE EX

a%%ﬁrﬁmﬁ&% I AR
B BB RS AN . BRI B
T, BRo RIS oS & & RERE < SR
FEIEDEIRS B & OSSR AET sEMMSEL, B
RO RSB 2 ST 2 b0 of.
n, E B

%(w%)ﬁ%—J7rﬁ®Eﬁﬁl%%L¢&§m
T, PR s DR EREENC b » TERULEE. £
C AR RO SRR EE R T FECONEETH
BEE LTV G, BN OERE L TRRITRAH]
(F— AEO.B) , HRAAT—E 0.8%) Lo T
HELIERCH 2P, EHFRATOLRERTBIIDE
T { OWFIRTIRE, FHEMFC-oLTVANS
B st to s, FOBREOVTR, BICl~IED

(ERBAHOEATRNTN L RHET, BOERE SH~
—F L IR vl , BRCEITERECIC £ AR
EEITONTR, B —EAc T S ERRIIT L -
THEEAINES S, LT 2 BE0OEFEL LD
o tr, LETER OIREISAS b A CORRCRIZTEE
roTEL, REIEHRAT fire blight FiGORE M LS
COFRBL L TR BLARDRTRE 1. £03
%3105 4 @& LT McDaniet Hilderabnd 2 (1930
1934,1939,1940; OWEF BT BB Th b OBHE
ST SNTEMET B &, ERESRINT SHENTRNT
B REORFITIEST, BECIT O ERERRE
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B3, SEESEEREE R L CRED SRR E L
Tk, BCMEIRES Lo RiEs o B oo Td~T
DIER & BRI B L b 2 28R b oot EiT
$BEBI EE2TINE, 2O 2V, B ErkSa
FlaHEe LdldB4, MYRBSHEIREOTH
A LERBEDTVLHEDEBEND, CALDERHE
%, BUEEORRBERPOEETDH L, TEHROFEH
FomEE UL 52 2 X5 2 RANOR LT

EaEEL ELShEeREsHELESET5%X
RN LFERLEFTE8T, FHROBREPTIE
HREhD0O 8 UROT L AN, LT, B
e FIH ST B SBREAT, With § HEY
BHH L L TOFARERNCRETH 20T, HHIETF
DFFBE LTS IBRET U d TER T2 BB O L
WEHIORRE, SROEEREE UTS O IRHRE
TEMTH D,

80 AEAEEHEORSHEEBCHET 55 1957~1960
WHEMmE| B OB & 2 B | ESUE|R B Bl mOR E
FRFEE s | om m BiERER-BEBCELE o o
» R B R E e s e R R e s, ¢ B # AR
Antipiricullarin| 209%wp. | 500ppm |27.9{19.6 | 23.6 | 56.8 | 27.4 | 14.3 | ® 3 | 1958.5.18
Blastmyecin 10%Em. | 500 » - | 27.9|20.0141.5|59.3|27.4|20.5 p v
o P 400 4= | 1.8] 4.3{97.1| 1.3| 0.9|57.3 | AT | # 5.16
p " 1000 # —l12.0| —| 7.0| -~ |80 P P
P P W00 » | 8.4| 8.5(89.7|86.5| 1.8]| 4.9 | @ 3| # 5.8
p P 1000 » |11.8]11.1|84.5(60.2 3.6|28.5 P P
Blastcidin 40%w.p. 400 + |28.112.8|69.7|67.1] 2.1120.0 |4 E| » 5.16
& & BOO »# 8.1}28.9|88.,5[62.61 3.2 8.4 7 # #
P ” 1600 »# — | 17.0 — | 78.7 — | 4.2 P P ¥
» 20%w.p. 40ppm | 9.0 | 15.6 | 86.0 | 47.0 | 4.9 18.4 " 1960.5.13
p » 20 4 ~i28.0| —|57.9( —]|13.9 p PR
” 204w.p 40 46| 8.6/93.4|84.4! 1.8| 6.8 P p
y ” 20 » —| 36| —|od5| —| 1.8 P P
# ¥ 1 » 0 0.6196.2]92.6| 3.6| 6.6 % & s
7 7 3 » - 0 -1 89,9 - 0 # 7 #
Capirin 10%E.m, 250 g5 | 8.43.03|89.7/93.9 1.8 | 3.0 3 | 1958.5.18
» P 500 4 |11.8|2.99|84.5196.4]3.63] 1.1 p v o
Furocin Em. 250 # |27.9|463|23.6|12.2 | 27.4 | 41.3 P v
Eurccidin A 3%E.m, 300 »# 8.4 |11.389.7 [84.3| 1.8 4.3 o P p
# B 15% # 300 »# 11.8| 9.9 |84.5;88.1| 3.6| 1.9 & » ¥
v A | 3%Em, 300 » | 1,8[10.1/97.1|24.6| 0.9| 6.5| smnar ! » 5.16
2 B 1.5%E.am — 10.0( — 1238 — | 66.1 — # # 7
Eurothricin 10%w.p. 400 » |28.1]12.8|69.7|67.1| 2.1]20.0| 4T £l o+ s
P P 300 # | 8.1|28.9|88.5(62.6] 3.2/ 8.4 p v
o y 1600 » — 1 17.0 — | 78.7 — 4.2 o % 4
Kabicidin A | 3% E.m. 300 # | 1.8/86.6|97.1|15.5| 0.9 48.8 | pwbhaz| »  #
# B P 150 » | 1.8| 46|97.1]95.3] 0.9, o0 . v
v A P 300 » | 8.4| 9.4(89.7[8.4] 1.71 2.1 s o+ 5.18
# B P 150 » [ 11.8| 3.4|84.7!95.7| 3.6 0.8 . v
Trichomycin oil 25u/g | 1000u/ec |30.5 | 36.9 | 67.3|55.0| 2.1 7.9 | 4" i | 1957.5.15
” 500 » |28.1|46.0|69.7|51.0| 2.1| 2.2 P v
» " 300000 - |30.5 |31.1|67.3|63.6| 2.1 5.1 P L
» 5 150000 »# —|26.9| —|68z| -1 4.9 # v
Griseofulvin 25%w.p. 500pprs | 17.6 | 66.8 | 78.9 | 24.2 | 3.8 | 24.2 # A

» 3
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W) EEHEFN, ERRUREIETORFEITAA
FRIBR RS BT D AR B,

)RR AERWAICEZ LIS E{ShR

DRAETERLE DY, FITIENOEIENT . BE

BB L BT 2 ERA S 50T, BRHECRERH
BEE L ToEAMAAEREETD 5,

) FEWE T & A HERIAE
 MEORBEEPLRT, AT EER
ERIBBAED & CAMBA EREHEOC SR M LR
W kA B B T DT DT, FARETIO A LR
FH A BB DV T RSO R A & R MR AT

P B E A R R R0 BRI TRV RAE, Sl
EWHﬁE%EE%@%M%bTT%éo%mﬁ%%ﬁ
kLT, Streptomycin OB Terramycin & Dff
FIth A T D KRR (Brwinia amylovora) FHSCH 3
= L b ARSI S i dmic ik b 370 & Goodman (1954)
PHRELT G, WOWTEHET b ER O KRR
Streptomycin BEFLINHILE i, (HEEI6
FaipT A Y HROA F Y Ao ENBRI BT,
o EHSAEMELS ROV TRR S L, HEtEREbR
OREEREAN DN AT, FORRLN 60—
?fﬁi%%éﬂOO%éa—%%ﬁﬁtﬁmfﬁ,%
< D H B AT SR RS hindT Th b INAOI
B EH i B e oW TI9TERR, SRS S
KA SERYA C RESNTWABRTH 5o

sy T PRI ER A LT £ = ) TR TR S
Wﬁaéﬂfm%ﬁ%ﬁl%i@km@ﬁﬁﬁ%mﬂ%
A LTI GBI AT > T 5

4 g oRHNECET OB

RPT X SO CEREWRI DV TRIED #

PHOTeEEERYD, EDBATERLICENT

iy |

DACEUOHY AL 2 LT, WECEE, TN
3E, R MR O 21T ~ e F OHEIIRTEOE
T X B RN R BRI Ui, ‘

Screening test OEERITEBOFICRLIED, H—L |

SETEOTHRBICE T, HRCEED » &hvs
B HH, KEICENT, E{SIRE, BTTRRE
B%< Bbh, BIEANERE UTOSEZERMBLTNS
ORI LAY ELR S of, L LG R LI
P E D 5 & Griseofulvin BERE T L& REHEH
SFRLHEL O EMNE b
w  Griseofulvin @3 { EhiEihic -+ 255
HIE Screening-test ¢ Griseofulvin (AR Y H 2 & #ed
& iz, Griseofulvin OFEEFERES A0, 6
RS I U B R 2 IR T,
{) Griseofulvin GIRE LiREEFEIFTEROSE
FETHER

BEEMNE L TECIIREWHET 2D, T
FRERE LUORERTROTEH ORFRRITTERNO
e LTEL SERH 0T, TR ER L
fra
e - WATE =) TiEE%2% Sucrose Potato
agat [718°C 9 APYES# L CBR SR BG4 18 T
HEERAEE -7 U o v ATERI R — 20°C OFERENIT
B L7z 8 Do

st -« --Griseofulvin 25%W.P. (H FE KK

B HE

[T-DFEIf- - IRy Slide glass 2% R EIEE
fED, ZICHEREHOBHEER 8mm e v 7 &
LTRSS, pEclarEsmeasTr TEEL. O
v L—DEERREE, 18°C K2R ERORE
FERERIE L

FRORE T ORFHECUET 505, FFRE 2

Screening test &3hE L7, %FER +10%Sucrose & LIREIZ2D°C L L7,
HEARE
wBlE  Griseofulvin ©h AL E =Y THRERTORFCRITIHE AND
o R | RS EE | WEEFER | EF 2 | BREHRE ZoHE F o KB
200 12507/ ce o . o % 0 =
400 625 0 0. 0 —
1000 250 112 9.61 10.59 Feapa | BRI curl 5
1600 156 239 21.45 23.65 »
i 0 739 90.67 100.00 R IEE
fi%, MERSE, 1957, 8, 16~17. FIESR, SRRIRA100L LS e OMER OFH %
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825 Griseofulvin @ h A CIEHORERE T FiZ+5 (1957)
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STUDIES ON THE MONILIA DISEASE OF THE APPLE
CAUSED BY Sclerctinia malt TAKAHASHI

Jinya KIMURA
{Aomori Apple Experiment Station)

SUMMARY

The Monilia disease of the apple is one of the most important diseases which occur annually not only
in Aomori prefecture but also in Holkeido and the Northeastern disticts in Japan where the ground is.
under snow for a long period in the year. As apple crops are governed largely by the degree of outbreaks.
of the disease, the establishment of control measures of the disease has been a serious subject in order
to stabilize the annual erops of apples. )

With the intention of finding out the control measures of the disease, the author has carried on a series.
of extensive experiments as to biological characteristics, the course of dissemination and the control
measures of the disease since 1931 in the Aomeri Apple Experiment Station. A controlling system of the
disease being tentatively established up to this date, the important points of the results are reported here.

1. Since the disease was first found in 1894 in Hokkaido, many investigators have engaged in resear-
ches of the disease. The results of their experments published in the past are reviewed for reference in
the present paper. :

2. It is presumed that the outbreaks of the disease are closely related with snows and that the regular
outbreaks are in the regions where the ground is buried in snow for as long as 100 days or more.

3. Since 1915 the specific name of the disease has deen used separately by the ivestigators as Sclerotinia
mali TAKA, in Hokkaido and as Sclerotinia malicola MIURA in Acmori prefecture. Based on the results of the
comparative studies of these fungi in regard to their behavier, morphological and pﬁj;ﬁ'iological character,
and the course of dissemination, it was concluded that Sclerotinia mali TAKA. is identical with Sclerotinia
malicola MIURA. Thus, the writer recommend that Sclerotinia malicola MIURA should be consolidated
into the earlier name of the disease, Sclerotinia mali TAKA.

4. It is very important to make clear the longevity and wintering form of the disease in order to find
out control measures of the disease. The following is the resluts of the studies. ’

(1) The mycelium keeps its viability for six months or so in the injured plﬁnt fissues, not extending
through the winter to the next spring. \

{2) Macroconidia and ascospores are capable of exsisting for a fairly long period of time or =3 much
as one year, if they are in such an-arid atmospheric condition as in a disicator. They barely keep viability,
however, for three months at the longest under natural conditions outside, being annihilated by July or August.
This fact means that the disease does not winter in the form of conidia or spores.

(3) The developement of apothecia begins partly in early winter, but mostly in April or thereaboul of
the next spring. Further, there are some apothecia which grow from sclerotia produced two years before. From
the obsevations on the viability of each formn of the fungus, it is concluded that under natural conditions
the fungus winters only in the form of sclerotia formed in disesed tissues of the host plant.

6. In a series of experiments on the formation of sclerotia and of apothecial primordia, the developmental
stages of apothceia and conditions permitting apothecial growth, the following was observed:

(1) The sclerotium is formed in diseased tissues of plants in late July, about two months after the
penetral.ti_on of the fungus.

{2) Though some apothecial primordia begin to grow even in early winter, most of them appear and
develop into mature apothecia in spring just when buds of the apples are at the breaking stage, reaching
to the heighest point of appearence within two or three weeks from the incipient day and gradually dim-
inishing throughout the blossoming season of apples.
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(3) For the couvenience of observations, the process of apothecial development was calssified into five
stsges on the basis of the morphology of apothecia: that is, the first type (prominent), the second tiype
(club-shaped), the third type {pipy), the fourth type (cup-shaped), and the fifth- type (trampet-shaped).
From the histological study, it was observed that ascospores are chiefly formed on the third type of apothecia
and that discharge of ascospores occurs on the fourth and fifth type of apothecia. The duration of each
type of apothecia was three or four days in general.

(4) Tne optimum temperature for the origination and for growth of apothecia was about 15°C, while
temperatures below 5°C or over 20°C resulted in much inhibition of the growth of apothecia produced. As to
the influence of relative humidity, apothecia developed well at relative humidity zbove 98 per cent, while they
ceased to grow at relative humidity below 98 per cent. .

(57 Apothecia developed best at PH 3 or so, but there was a tendency for alkalinity to slacken gro-
wih.

@ Growing apothecia being resistant to arid :ﬁ_t_rﬂospheric conditicns, even if the ouiward show of
apothefia appears to be dried up by aridity for as ong as two weeks, they revive and continue normally to
grow, if moisture is supplied.

8. The relation of the fungus to temperature was the following:

(1) The optimum temperatures for the growth of the mycelium, the germination of spores, and the
enlargement of the patches of leaf blight and the formation of macroconidia ranged from 18 to 23°C, from
17 to 21°C, and from 15 to 21°C, respectively, which were in common partially in these forms. Further, the
limiting temperature for the growth of each form seemed to lie between 6 to 30°C.

(27 Under an optimum temperature, 20°C, macroconidia took three hours before about 10 per cent of
them germinated, and six hours, before above 50 per cent germinated. '

(3) In hot water at a temperature of 80°C, macroconidia took just four minutes to die.

7. As to the process of the penetration of the fungus into young leaves, there have remained many
points unexplained. From the anatomical odservations of the leaf tissues inoculated by the fungus, the
following was concluded: . ’

{1} As a result of the inoculation of ascospores on hoth sides of young leaves, infections occured only on
the leaves which were inoculated to the lower surface of the leaf. From this it is evident that the penetration of

the fungus occurs not from the upper curface but from the lower surface. With the anatomical observations

in regard to the course of the penetration of the disease from the lower surface of the leaf, Penetration
occured mainly through the suture of epidermal cells and partly through stomata. At the temperature of
18°C. the mycelium penetrated into the cells of the lower epidermis after 48 hours from the time of inocul-
ation, extending gropingly to the intercellular space of the spongy parenchyma after 72 hours, and
reaching to the cells of palisade parenchyma, between which the mycelium spread freely in every direction,
after 120 houts. After 144 hours from the time of inoculation, the leaf tissues were pregnant with the
mycelium, which reached to immediately below the cells of the upper epidermis. Thus, brown patches of
Monilia appeared on leaves six days after the inoetlation, .

¢2) With the relation of the penetration of the fungus and the stages of leaf growths, if they had
been inoculsted about two weeks after the breaking of buds, when four or five leaves had flattened in a
cluster, infection occured on.leaves. On the; other hand, inoculation did not cccur on leaves, which were
just after the stage of blossoming and had expanded to some extent. These facts mean that the fungus
penetrates into the leaf only during the period when the leaves are young. This observation agrees with
the fact that under natural conditions a fourth or d fifth of the leaves of a cluster used to be infected by
the fungus.

(3) The disease did not occur when leaves were infected by macroconidia. However, further studies
will be needed to clarify the posibility of the penetration.

8. The following is the results of the siudies on the inoculation of the fungus u—pon the stigma and
the surface of young fruits. ’

(1) Fruit-rot was easily caused by the inocwdation of the fungus upon the stigma during the
blossoming period, but it was not true with the inoculation on the snrface of fruits borne. This fact means
+that the fruit-rot phase of the disease occurs chiefely through the stigma but not through the skin of
fruits.

(23 The days required for the appearence of the outward symptom of Monilia on the surface of
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fruits ranged from 9 to 21 days under natural conditions after the stigma was infected by the fungus,

averaging two weeks or so.

(3) When the fungus peneirated irto the flowers through the stigma, there was sometimes a great

number of fruits, the embryc of which became brown and appeared unfertile, hesides fruits which were
apparently manifesting the symptoms of the disease.

9. Based on the observations in regard to the wintering of the fungus, the development of apothecia,

the ‘penetration of the fungus into the plant tissue, and the process of occurence, the control measures of .

the disease are classified into two types in substance: one is against the penetration into .young leaves and
the other, against the penetration through the stigia. Accordingly, studies on the controlling of the
disease concerning these two points were carried on regardmg the restriction of development of apothecia,

the protection of young leaves from the fungus and of penetration through the stigma. Results are shown as

follows:

(1) To dry up the surface of the ground by clearing the orchards and by setting up drains is very
effective to restrain the development and growth of apothecia. -

(2) PCP-Na salt sprays at 33 to 100 grams to 10 liters of water were very effective to control the
germination of sclerotia, but further étudies are needed to put the agricultural chemical to practical use,

IV and V can be destroyed completly by the following:

Dusting of slaked lime 37.5kg per 10 a
Calcium cyanamide 19.0kg per 10 a
20 per cent infusion of Calcium cyanamlde s per 10 a
SELESAN lime 3751 per 10 a
Lime-sulfur solution at 1000 cc of liquid lime-sulfur to 9 liters of water

' 37512 per 10 a

Apothecia in the earlier siages than the third stage were resistant to the agricultural chemicals mentioned
above, by which apothecia delayed in' the development but did not wither up. Accordingly, it is very
important for the control of apothecia that by careful attention to the development of apothecia these
chemicals are used at a time when most of them are in the stage of IV and V, Among these chemicals,
slaked lime is of the greatest use because it is low priced and convenient for use in treatment.

(4) PCP-Na salt was very effective to control apothecia regardless of stage, restricting the growth
of apothecia at such a low concentration as two grams of PCP-Na salt to 10 liters of water and destroying
completely apothecia at 10 grams to 10 liters of water. The salt seemed to be the most effective one,
but further studies are requested to determine the methods of use and the amount sprayed.

(5} The germination of spores was restricted completely by lime-sulfur solution at a concentration of
12 cc of liquid lime-sulfur to 10 liters of water. This also was true on the leaves which had been sprayed
with lime-sulfur solution at a concentration of 125 cc of liquid lime-sulfur to 10 liters of water. These
facts mean that a lime-sulfur solution is very effective to restrict the germination of spores.

(6) It becomes clear that sprays of lime-sulfur solution at three or five days intervals for the pericd
from the breaking of buds through the subsequent two weeks are very effective to restrict the penetration
of the fungus into young leaves and results in the decrease of leaf blight.

(7) Newly manufactured fungicides, SANKINON and FAIBAN etc. of dichlone compounds were
effective to control leaf-blight at a concentration of 6.6 grams and of 25 grams respectively to 10 literes
of water, Even if the {fugicides are sprayed at somewhat prolonged intervals, such as seven days, the effect
was the same as that of the [ime-sulfur solution sprayed at five days interval. ]

(8) When patches of leaf-blight were once formed, sprays were inefficent to restrict their enlargem-
ent and the formation of macroconidia, Macroconidia formed on the diseased patches also could not be

_destroyed by sprays. Accordingly, in order to decrease the density of macroconidia which disseminate during
the blossoming period, importance must be placed on the control of leaf-blight.

(9) Hand pollination 24 hours prior to inoculation of the fungus rzestricted the penetration_ of the
fungus through the stigma, resulting in the decrease of diseased fruit,

(10) As various fungicides give similer influenece upon pollen grains and spores of the fungus, restri-
cting the germination of both, it is difficult at present to protect the stigma by fungicides which are
sprayed during the blossoming pericd.

[
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(1) Among the antibiotic substances investigated as to the influence upon the germination of pollen
grains and of spores, only griseofulvin had less influence upon pollen grains but restricted the germination
of spores of Monilia: Griseofulvin at the concentration of 500 p. p.m. or the one mixed with lycopodium
at the rate of 10 per cent, 2b per cent, and 50 per cent were very effective to control the penetration of
the fungus through the stigma, so the chemical seemed to be useful as a sterilizing material during the

blossoming period. Howevr, [urther studies are reguested to determine the number of sprays and the.

adaptable time of sprays, etc. _
¢(12) On the basis of the studies described above, the follwing is recommended to control the disease.

1) In order so decrease the wintering fungus of Monilia, the parts of the plant attacked by the disease
must be burnt or buried under the ground as deep as 30 cm.

2) With the aim of drying the surface of the ground by which the development of a apothecia are
restricted, recommendations are made for the promotion of snow thaw, clearing of orchards, and the
establishment of drains.

3) Slaked lime must be dusted to destroy apothecia at rate of 37.5 kg per 10 a. at ten days intervals
during the maximum period of appearence of apothecia. .

4) Young leaves form the breaking of buds through the subsequent two weeks must be protected by
sprays of lime-sulfur solution at the concentration of 125 cc of liguid lime-sulfur to 10 liters of water,
lest the fungus should penetrate into the tissue of leaves. .

5) Leaf-blight must be picked off by hand to decrease the source of formation of macroconidia in
addition to preventing the spreading to blossom-blight,

) To prevent the penetration of the fungus through the stigma, blossoms must be hand pollinated
while they are in the stage of buds.

D Rotting of the cluster base must be restricted by picking off diseased fruit as early as possible.

8) It is important that a group of orchards should be sprayed simultaneously, if possible, under a

cooperative system to protect the spreading of the disease. :
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