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W gl S a7z, WO B L O %*
4 B S 407, ol fRE o T AL R s
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WP L B MIRN & L7z, SR TR, o
>N T3k % T bruzone § WIS E LT
C1955 ) 1z L~ Tt S 4L Pooryzi-
cola X6l TH B XLz (hiFl, 8, 1963), =
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Fig. 1 Distribution of bacterial sheath brown rot
of rice plants in Hokkaido prefecture.(1966 -
1980 )

1; Bifuka, 2; Nayoro, 3; Fuuren, 4; Shimokawa

5; Shibetu, 6; Wassamu, 7; Aibetu, 8; Pippuy,

9; Tooma, 10; Takasu, 11; Asahikawa,

12; Higashikawa, 13; Biei, 14; Kamifurano,

15; Furano, 16; Minamifurano, 17; Enbetu,

18 ; Shosanbetu, 19; Haboro, 20; Tomamae,

21; Obira, 22; Rumoi, 23; Engaru, 24; Kunneppu,
25; Kitami, 26; Tanno, 27; Bihoro, 28; Memanbetu,
29; Numata, 30; Chippubetu, 31; Uryu, 32; Moseushi,
33; Fukagawa, 34; Bibai, 35; Iwamizawa,

36; Kurisawa, 37; Kuriyama, 38; Naganuma,

39; Azuma, 40; Mukawa, 41; Biratori, 42; Monbetu
43; Otofuke, 44; Kuchan, 45; Oshamanbe,

46; Imagane, 47; Kitahiyama, 48; Oono
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ZALSATR Y ) IS 1966 &0z Wl
ACKILET, AT, 1975 4R(2LINET, % 85H, R
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ENTW G A7z, IBHAT, BSR4 2ot ass
)7 o, B L S A4 A LIRS T
WINHIZWNTERTLEDED 72,

3. % ==

ARG AAA SR, B 7
TR EETH ), TOlDAR K
LAWEHL NP A, FDle, AHBOAIT LB
PO Bl o S MU A T B,
ZALS AL T%f_&), i8] 35 ) 1] BRI 4+
A IRRG 1 R i B PR VA XA o J“ltH/M’T\
IZHERE L LU Y 5 B & OBEEORR 2 A

1) BRBES FOHE
IRIE N 5% B L ORI >V T i B
SOEAT A AL, B A ML 22,

a) RBRMES LUFHE

il 4 A D IREBNC 1000k A AE YD, Fifro
M%imel—HmﬂA%# &0, 12k

IR e L, %n»cnm“mlu c & i
u_l/flo

BRHAT O #s 2 Tablel —(2)) il AL it 4544
ZORTRRAIOMT DL, FALFHL OIS A

L7z,
Wil - w3 X0 TRy, BT, KR

BLURAEAREAL 72,

b) RERER
RIO R SO A 25 &, EO R
DG SRR AR 2, 1S ) O Kk

k72 (Table2 ),
BRI & AR o b L OV Lk T & R T

Table 1. Assessment of plant disease severity
(1) Disease severity of the stem

Grade Infection category

No symptoms

1 Neck node of the ear emerges from the
auricle of the affected flag leaf sheath

2 2/3 of ear length emerge from the auric-
le of affected sheath

3 Half of ear length emerges from the
auricle affected sheath

4 Ear tip is below the auricle of affected
sheath

Disease severity = (Z(Value of grade X number
of stems in each grade)/4 X
total number of stems) x 100

(2) Disease severity of the hill

Grade Infection category

0 No symptoms

1 Affected ear present on one or two of
a hill

2 Affected ear present on less than 25%
of a hill

3 Affected ear present on 25 to less than
50 % of a hill

4 Affected ear present on 50 % or more
of a hill

Affected ear means that diseased unhulled rice

present on more than 50 % of an ear.

Disease severity = (2}(Value of grade X number
of hills in each grade)/4 X
total number of hills) X 100

(3) Disease severity of the ear and the stem

Item Infection category

Grade 0 1 5 5 7 15 25 40 75
Sheath ¢ B O G B G O B G
Ear o 0 B 0O B B G G G

O: no symptoms, B: brown, G: greyish brown

Disease severity =(Value of grade x number of
stems in each grade)/ Total
number of stems
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(4) Disease severity of the flag leaf sheath

Grade Infection category

No symptoms
Water-soaked, dark green
Yellow brown

Brown

Greyish brown

> DN = D

Disease severity = [2)(Value of grade x number
of sheaths in each grade)/4 x
total number of sheaths) X 100

L BRI A il 5 AL, FEINIL25 TR &R
A, BEINIES0TIE 7 ~22% DIz 4 o 72
(Table3 ),

1) AIHBELASA FOHEE
LR D 4 AR,
PR Z Mt U 7o, 7B 4 2
B Sk & BED AR L ML 72,

e - M o)
{2 T EM

a) REMEE LUHE

it A AT R X B LT BRI o

70—} FOK Tz 4 A ORUZELL, HURTDE
Table 2. Relationship of disease severity of stem, sterility and yields® (1966)
Diseased No. of No. of Sterility Weight of Weight of Ratio of
severity? stem unhulled unhulled hulled weight of
tested rice per rice per rice per hulled
ear ear ear rice per
ear
100 18 58.0 97.6% 0.01g 0.01g 1.2
75 36 62.7 76.4 0.36 0.27 32.1
50 98 72.6 57.9 0.56 0.41 48.9
25 1,018 68.1 26.5 0.96 0.75 89.3
0 77 65.0 20.6 1.11 0.84 100
a; Diseased rice variety Norin 33 in the paddy field
b; Based on assessment of Table 1-(1) category
Table 3. Relationship of disease severity of hill, sterility and yields® (1976)
Variety Disease No. of Sterility Weight of Weight of Percentage
severity? unhulled hulled hulled of loss
rice per rice per rice per
hill hill hask
Ishikari 100 1,313 38.6% 10.9g 8.3mg 21.7%
(Shibetu) 75 1,273 36.2 10.9 8.6 19.3
50 1,225 33.6 12.1 9.9 6.9
25 1,284 25.1 14.5 11.3 -
0 1,197 22.9 12.7 10.6 0
Onnemochi 100 1,713 64.4 7.6 4.4 58.1
(Nayoro) 75 1,801 55.8 10.3 5.7 45.9
50 1,607 43.2 13.3 8.3 21.8
25 1,257 25.5 13.3 10.6 0

a; Diseased rice plants under paddy field conditions
b; Based on the assessment of Table 1-(2) category
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ARRT (9 ~178F) 20C £721326°C, I (17~ 9
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Table 4. Relationship of infection time, yield and quality (1967)
Variety Item Booting First Middle Full
stage heading heading heading
stage stage stage
AW B A B A B A B
Shiokari Disease severity?” 62.5 0 0 0 0 0 0 0
No. of hulled rice per ear 79.5 79.9 81.0 78.8 78.9 79.6 79.2 80.6
Sterility (%) 53.5 4.6 4.2 6 3.7 3.8 3.7 3.7
Weight of hulled rice per ear (g) 0.8 1.6 1.6 1.6 1.6 1.6 1.6 1.6
1,000-grain weight of hulled rice (g) 19.7 20.7 20.9 21.1 20.7 21.1 21.0 21.2
Perfect rice (%) 66.2 88.9 85.3 88.3 &88.7 87.6 88.0 &8.1
Green-kernel rice (%) 14.6 10.8 9.6 8.6 3.6 9.5 9.1 9.0
Rusty rice (%) 12.6 2.1 2.4 2.7 2.6 2.3 2.2 2.5
Malformed rice (%) 6.3 0.2 0.2 0.3 0.2 0.5 0.4 0.2
Rice screenings® (%) 21.3 7.5 86 7.7 7.5 7.5 7.5 7.5
Eiko Disease severity 49.7 0 3.2 3.7 8.8 0 10.3 11.2
No. of hulled rice per ear 99.4 95.3 98.4 97.7 95.4 93.5 97.5 98.7
Sterility (%) 16.3 6.1 5.4 56 57 6.2 5.6 5.5
Weight of hulled rice per ear (g) 0.9 1.7 1.7 1.7 1.7 1.7 1.7 1.7
1,000-grain weight of hulled rice (g) 21.4 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Perfect rice (%) 71.7 89.8 83.0 87.9 88.1 &88.2 87.9 87.8
Green-kernel rice (%) 12,9 57 5.8 6.1 5.8 56 5.6 6.2
Rusty rice (%) 7.7 3.8 3.7 3.8 3.7 3.7 3.8 3.8
Malformed rice (%) 7.3 0.3 0.4 0.4 0.4 0.3 0.4 0.5
Rice screenings (%) 17. 2.4 12.0 11.8 13.0

3 12.2 12.4 12.2 12.4

a; A: Inoculated rice plants,
b; Based on assessment of Table 1-(1) category

B: Non-inoculated rice plants,

c; Ratio of number of rice screenings to that of hulled rice
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L7k &, RIS siEl 72 4 212 %<
WA, AT, MR A 2 T3 b b o 72
(Tabled ),

7, BFENES LCWMTTOBRE RS X,
FHZEII e f L 7o 4 S TG, K8, ot
K UK %, ZREE D hh -7z,
Lo Lol efdi U T L 0o £ 4 & KL

ANNY

BT 5%

VAR W AN

W ) R & W L BRI 0 S & B
AR B Y, ARR20TCIZ0 - 724 2 13226TH Ma
o4 ALY LRIIE B L O RS (L FRE
HIIACIZ M - 72 & S 580, B L Lol 7
(Table5 ),

Table 5. Effect of temperature at infection time on yield loss®

Item Temperature at inoculation time (°C)
20— 142 20—20 26 —14 26 —20
A© B A B A B A B
Disease severity?®’ 32.3 1.7 27.5 3.7 9.1 1.3 6.4 3.6
No. of unhulled rice per ear 65.0 60.5 54.2 54.6 62.3 63.9 58.2 47.0
Sterility percentage (%) 49.0 9 16.7 25.9 33.2 20.2 17.6 16.4

a; Inoculated rice plants at booting stage were kept in each controled chamber for five days and moved

to greenhouse

b; Day temperature eight hours — night temperature 16 hours

c; A: Inoculated rice plants,
d; Based on assessment of Table 1-(3) category

Bk A DRSS AT 4 2 L0 Lmeds,
FEMGR20C ) & 21326C D L D) L50~80%
LT 2 Z 2l S iur,
PLEOFERD &, MG Lo Riim ko) L fa
ZE R L7 T e R R DRl
WD SmpH i & 20 FRZARRIA20C ) & 31358
I, ARG Lz A, FHLVMBATR
Sl

4. I ¥

BRI L s B T s e L,
BT T2 1966, 769, 770, 75, 76, 'S80 £
EEIZ S S LD,

ARGEAC TN D4R BT FF TR 5 1L 5 D T
LA MU A 72 o T fw&t%ibné
F 72, ALiEE A UL )y T L G ST 5

B: Non-—inoculated rice plants

LB T T S ik 5 & 2T A
(T-%es, 1977 Wk, 1977 w5, 1977 ),
AT KB L AR 2 A o B
SEBLDOTHY, LG MW T B =
Ehva AL,

FERTIRE 10 & ﬂ%%#b
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A
# 1 L‘i"-iﬁi”l

B
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AN A (L Pseudomonas oryzicola & 5\ »
13 P. marginalis OE&FETH B X L7207 (i
(1, 3E%, 1963 ; Goto, 1965 ), # N 1% P. margi-
nalis e X407 (A, 1966 ),

L L, P oryzicola |Z-5TIZ IS0
DI I Th 726>, AME L 0 R+
LI T A EAWNMTH B, £ T, Avil,
AL A A o B 72 AME O £ < Dtk L,
> Ay —o Klement, Z. » b ig %k Zib 72 P
oryzicola ¥ DEEHIEY, MRS SO
FHAM A ERET L, ToMEAIZOWTREIL 72,
72, KWEO7 »—2 2Bl FOMBMTIC
DVWT LRI L7,

M

1. WEHMENSE, RAE

1) HEEMHE

a) EBRMHBIUFZ

LA LA B L ORI ) TR 72
A ADOFEML, B 5 LB, b
FEREH A H >, WSS B A RGE
ZE - THE A TBEL 72, 2D HA RIFAME
%Al 7266 M A M & L (Table 6 ), i
FERIEHUZRAE L 72, Aok, ABME X LT
#'1) —»HResearch Institute of Plant Protection
b aiE S L7 Pooryzicola A309 ( NCPPB
1417, = PDDCC 3877 ) & L~ P. syringae pv.

Table 6. Source of bacterial isolates tested

Isolate no.

Isolated from;

Locality Date of isolation

Sheath brown rot pathogen

6801, 68142 Diseased flag leaf sheath Hokkaido Asahikawa July, 1968
7101% 71022 do do July, 1971
7103% 71042 do do Aug. 1971
71052, 71062 do Biei Aug. 1971
71072, 71082 do Pippu Aug. 1971
71092, 71109, 7111 do Otofuke Aug. 1971
72012, 72022 do Asahikawa Aug. 1972
73012, 73022, 73032, 73042, 73052 do do Aug. 1973
7601, 7605, 7607, 7608, 7610 do do July, 1976
7611 do Shibetu Aug. 1976
76122 do Otofuke Aug. 1976
7654, 7655 do Imagane Sept. 1976
AK14, AK15, AK21, AK31, AK32 do Aomori Kuroishi Sept. 1976
251, 421, 422, 451, 452, 453 do Yamagata Nishikawa Sept. 1976
7613, 7614 Diseased seedling Hokkaido Asahikawa  June, 1976
7615, 7616 do Takasu June. 1976
7617, 7618, 7619, 7620, 7621 do Kamifurano  June, 1976
76222, 76232 do Azuma June, 1976
7633, 7635, 7638, 7642 do Otofuke June, 1976

76512, 76522, 7653°

101, 102, 104, 125,1651,1653, 1655, 2492,
Pseudomonas oryzicola A309*
P. syringae pv. syringae 96°

Healthy seedling

Diseased unfulled rice

Diseased flag leaf sheath Hungary 1956
Diseased apricot

Iwamizawa  June, 1976
Asahikawa May, 1976

Yugoslavia 1970

a; Not used in study of bacteriophage
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syringae 96 (i AFFR] | EMKOKRE i8S HRE AT
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Manual for the Identification of Medical Bac-
teria ( Cowan and Steel, 1970 ) 2%E- 72,
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BB T IBE1326~28C TH B2, 14THL LV
20°C T4 A8IEII A I P07 8 /mz S L, BERE A
WAL 72, 3TC TR RHE YT, 55C100HT
SEM L 72,
7R, ao~TEE, IRER, BREE, ok
FIR L 7248, WREE, L —lffRaAEL 22 -
7z RERITERET, oudiiodtalagth)
LLAAREEL bz, FOMOIE Table
71, 7212037 L5128 —8L 12,
Lo LB H TR L 2L 0L,
Z L/ = ZOFIHIZ66H R - H22 R, =) 2
oy ME20EMD I TH - 72, X u—2 (6801,
7654, 7655  Jlpidi), 7 7 b — 2 (6801, 7612
7638, 7642 : JlpEd), a—> [k (AK 14,

Table 7-1. Characteristics in which all 66
strains of the sheath brown rot
pathogen were positive

Motility

Fluorescent pigment on King's medium B

Oxidation of glucose in Hugh and Leifson O-F
medium

Catalase

Oxidase

Arginine dihydrolase

Alkaline reaction in litmus milk

Growth in Uschinsky’s solution

Growth in Fermi’s solution

Starch hydrolysis

Margarine lipolysis

Ammonia production

Acid from;
Glucose, Arabinose, Mannose, Mannitol,
Trehalose

Utilization of;
Citrate, Malonate, Succinate, Urate, Acetate
A-Alanine, L-Valine, L-Lysine

Hypersensitive reaction in tobacco

’
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Table 7-2. Characteristics in which all 66
strains of the sheath brown rot
pathogen were negative

Gram reaction

Endospore

Growth at 37°C

Levan formation from sucrose

Denitrification

Reduction of nitrate

Methyl red reaction

Acetoin production

Growth in 5% NaCl broth

Esculin hydrolysis

Arbutin hydrolysis

Cytochrome oxidase

Phenylalanine deaminase

Urease

Tyrosinase

2-Ketogluconate production

Hydrogen sulfide production

Indole production

Pit formation on polypectate gel at pH 8.5

Requirement for growth factors

Acid from;
Maltose, Sucrose, Raffinose, Inulin, Salicin,
Dextrin, Adonitol, Inositol, Dulcitol, Sorbitol,
a-Methylglucoside

Utilization of;
Tartrate, Hippurate, 2-Ketogluconate,
Polygalacturonic acid

Potato soft rot

Table 7-3. Characteristics in which 66 strains
of the sheath brown rot pathogen
differ from one another

Character Reaction 2% of 66
of type strains
strain positive

Tween 80 lipolysis + 36

Lecithinase + 56

Gelatin liquefaction + 99

Growth in Cohn's solution — 3

Acid from;

Xylose — 96
Lactose — 94
Rhamnose + 33

Erythritol — 30

101 @ B, =7+ > if CAK 31 (k) Tl
1~4 I%IH\@ H ¥ B OG22 ( Table 7
-3,

Tk L eFt—wigs L vy 4 — 280D hIK
Gy PR A T X il (2 B B AR TS
AWM ®H Y, EBEAZ Lo 72,

YRS AN B L Xy Poorvzicola ¥ 2Ron9 i
Has -7z, 3700, REUH (o A8 4
DWEHINOTHY, ANy 72 - A X ¥ —
i, T x s o Fe it s g
Vg boNs R L, A7) ARG S
Bi, =) R L v, e o -,
LB B REAEL, b LT — 25
oL 720wy (Table 7—4),  §E— Z i B O HNE 71y
H P, BEMEOZL 4 T & R 72695 H

VH A 2L, AIUEH86.9% X Mk~ 72, %
7:, P. oi'yzz'cola 13 P. syringae pv. syringae 96
FOC Az —E LA 100% TH - 12,
2) MEFHME

ASHITER O PN % f’] B
K N bR -

s Hé!/;h'uie‘?‘-is Lo
- T ’CDEFJ] sﬂlﬁijlj

a) EBRMEE LU ZE

- GUHITA - A 661 B ( Table 6 ) X Judifk
RO SN (o N el L [ S O NF2d Fi A e
AT, BEOK RS RE AR e, 1] A U
e St 7003 T Bt REEEAEE T s
[BIRVR D/ 31 R ';)‘;i}'ﬁ U7 8 IBALRID HHIH &
Hiva7z (Table 8 ), 240 F5 00t 2407 MR s kg
BIOT B &Y & (L 72,

Pl aF O A T AR 6801 Bk pHBUIRL A 3 i3:
25T X0l Fis LU H SRz 6 g L
JI25, 00003 2 frrz, % 72, Wilbkod Jiikiz
L0, Poorvzicola A 309 g gl 100C
— LWEMD) A0, FUili 4, 0000305 % 14472,

HEYEROE T 100 ARG, AR 45 L U
I (100°C — 1 IER) % H v, Manual of Microbiol-
ogical Methods (Soc. Am. Bacteriol. 1957 ) 7
JiZiz ﬁ AT PEEYEL B X C"SK%’?V\J??EHE
2k - T PN o BG4



EHZ DA A EWALRC Y 2R

11

Table 7-4. Characters of diagnostic value in distinguishing the sheath brown rot pathogen from
other arginine dihydrolase, oxidase positive, fluorescent pseudomonads

Characteristic the sheath brown P. marginalis® P. fluorescens® P. putida” P. oryzicola
rot pathogen A309
Type strain(6801) A B CFG
Denitrification - + 44— — _
Levan formation from sucrose — + + + — + - — +
/3-glucosidase — + o +
Gelatin liquefaction + + + o+ o+ 4+ + n
Utilization of :
L-Arabinose + + + — + d d +
Trehalose + + o4+ o4+ 4+ _
2-Ketogluconate — + +oE 4+ o4 4 +
Inositol - + + + + + + —
Sorbitol - + + + d + d — T
Adonitol — — + d 4+ — d
Polygalacturonic acid — L o
Pits on polypectate gel(pH 8.5) — + - _
Hypersensitivity in tobacco + — — [ +

a; Date from Hildebrand and Schroth (1971), and Lelliott et al. (1966).
b: Date from Sands et al. (1970), and Stanier et al.(1966).

c: +,> 909 of the strains positive; —

positive.
SER N oAb Lo - Ouchterlony i3:
CAH, 1964 0125 f:o Rl 0 - 71 0 £

K (0.85% NaCl, 0.1%;, NaNs, 0.01 M Jgikiif
WL, pH 7. D29 R Spec1al agar noble, Difco
oA 1. %JNJ{,\’- V| EAR P A o] el A B SN
BESOV RO Y A0 L0mmEi AL 22 LS 6
IDFERG (W8 mm) A S, BUE DL &
Higean s, R E 72 AL (100 £ 7214120

CTT1 Lo 28 ARPAD o 7o, 37

AT A H RIS RRRIT AT AT

b) XER#BER

RO LR A R O B - RIS )
27 A Fikids LB D L B nOniE T o
Jii3 T L ARIEGO I M) 4x T X DT AL
IeASRED S LT A, WU EE Pseudomonas 15
% '.‘t B I A TS L U A I A 5 oL 72
BRI 2T A = DT s 70, BRgS WE 2ol
E o ,1.'17’J>—u 7> (Table 9 )

L L, bl DAy = el = o T, A

, <10% of the strains positive; d, 10 to 90% of the strains

M Iz Poovalis & LEEYEROEAH S,

P oryzicola ULz 2T 4 PEEHE
DB T 7o RS EE ey P glumae,
P ovalis 35 L 108 P.osyringae D3PI 2 LG
L7725 P swingae O103EI5% % 0o 8 g
38FH LT RG22,

ez Poovalls 7300t L 23 He 13
OB Ll U RIGIR T H D Eald H a7,

SR AL N R EIROR R POG T ASHITE 40
SRR o ROsE, B L 7o 6801~7305’f*m
AHE 208 b 4T & DIIT 4 A D sk & 2
L (Plate lll, 1), F72#Dftonr Pseudomonas
%9 kit kU8 P osyringae O 3 Hi5 X DT L
1~ 4 Aoikhgaia L rzo¢ (Table 10 ), %
B AL AR S LT,

IEASTIEC 100°C— 1 IRERD DS, AT &
DT 2 HRICWI 28 L A BT RRAT A b
5407 (Platelll, 2 ), =72 P fluovescens IAM1
2022 8, P. marginalis FN31,0KH24 } L
[FO 3925 th = DT L 4 B HIZIROGAEAN 20k
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Table 8. Origins of the cultures used for serological and bacteriophage tests

Bacterial culture No. of culture
Aerobacter aerogenes (Kruse) Beijerinck IAM1019
Agrobacterium tumefaciens (Smith & Townsend) Conn A2-1-1
Bactllus cereus Frankland & Frankland IAM1029
B. polymyxa (Prazmowski) Macé B1-2-1
B. subtilis (Ehrenberg) Cohn IAM1140
Corynebacterium michiganense pv. michiganense (Smith) Jensen CI1-1-7
C. flaccumfaciens pv. oortii (Saaltink & MassGesteranus) Dye & Kemp On-1
Erwinia carotovora subsp. atroseptica (van Hall) Dye P-14, P-30
E. carotovora subsp. carotovora (Jones) Bergey et al. EC7, 1068
E. herbicola (Lohnis) Dye KHI1»
Pseudomonas aeruginosa (Schroeter) Migula P1-1-2¢
P. avenae Manns P1-17-1, P382, 7502

7503
P. cichorii (Swingle) Stapp NC60-1
P. cruciviae Gray & Thornton* TAM1048
P. desmolytica Gray & Thornton* IAM1504
P. diminuta Leifson & Hugh IAM1513
P. fluovescens Migula 1AM12022
P. fragi (Eichholz) Gruber [AM1650
P. glumae kurita & Tabei P1-22-1
P. graveolens Levine & Anderson* 1F03460
P. jaggeri Stapp* TAM1008
P. lacunogenes Goresline * KL1#
P. marginalis pv. marginalis (Brown) Stevens 1F03925, FN31, OKH24,

Aml-3, Cm-1
P. melanogenum lizuka & Komagata* IAM1554
P. myxogenes Fuhrmann* IAM1502
P. ochracea (Zimmermann) Chester * K012
P. oryzicola Klement* A309
P. ovalis Chester * P1-12-1
P. pavonaceae Levine & Soppeland* IAM1155
P. putida (Trevisan) Migula IAM1506
P. riboflavina Foster * AMS6102
P. rugosa (Wright) Chester * P1-15-1
P. saccharophila Doudoroff — TAM1504
P. schuylkilliensis Chester * P1-16-2
P. segnis Goresline * IAM13112
P. solanacearum (Smith) Smith P1-18-2
P. stutzeri (Lehmann & Neumann) Sijderious P-2
P. synxantha (Ehrenberg) Holland 1F03906
P. syringae pv. aptata (Brown & Jamieson) Young et al. 607
P. syringae pv. atrofaciens (McCulloch) Young et al. P-1
P. syringae pv. atropurpurea (Reddy & Godkin) Young et al. A(N)-2, RCG-2
P. syringae pv. coronafaciens (Elliott) Young et al. IFO3310
P. syringae pv. eriobotryae (Takimoto) Young et al. P1-7-2
P. syringae pv. lachrymans (Smith & Bryan) Young et al. Cu8
P. syringae pv. lapsa (Ark) Young et al. 75C-1
P. syringae pv. maculicola (McCulloch) Young et al. H7311
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Table 8. (continued)
Bacterial culture No. of culture

P. syringae pv. mori (Boyer & Lambert) Young et al. 56802, S6803, S6805, S6806,
S6809

P. syringae pv. phaseolicola (Burkholder) Young et al. 421, 509

P. syringae pv. striafaciens (Elliott) Young et al. IF03309

P. syringae pv. syrvingae van Hall AZ25, 962

P. syringae pv. tabaci (Wolf & Foster) Young et al. 6602, 7246

P. xanthe Zettnow* IAM1310

Serratia marcescens Bizio IAM1021

Xanthomonas campestris pv. alfalfae (Ricker et al.) Dye X1-6-1

X. campestris pv. campestris (Pammel) Dowson X1-1-1

X. campestris pv. citri (Hasse) Dye X1-2-1

X. campestris pv. cucurbitae (Bryan) Dye X1-3-1

X. campestris pv. glycines (Nakano) Dye X1-7-1

X. campestris pv. hordei (Hagborg) Dye X1-11-2, 21, 33

X. campestris pv. hyacinthi (Wakker) Dye X1-4-1

X. campestris pv. oryzae (Ishiyama) Dye X1-5-1

X. campestris pv. pisi (Goto & Okabe) Dye X1-9-1

X. campestris pv. pruni (Smith) Dye X1-10-1

X. campestris pv. vesicatoria (Doidge) Dye N7001

X. campestris pv. vitians (Brown) Dye LX78102

* ; Omitted from the Approved Lists of Bacterial Names

a; Not used for bacteriophage tests

Table 9. Agglutination reactions with antisera of the sheath brown rot pathogen and P. oryzicola

to Pseudomonas nomenspecies

Pseudomonas species

Antisera®

Sheath brown rot pathogen 6801

P. oryzicola A309

b}

—

—b

c)

P. avenae —
P. glumae - - + +
P. ovalis — + + —
P. oryzicola - — + +
P. syringae pv. phaseolicola — — + +
P. syringae pv. striafaciens — — + +
P. syringae pv. syringae AZ25 - — — —
P. syringae pv. syringae 96 — - + +
sheath brown rot pathogen + + — —
a; Slide agglutination test with 1/100 diluted antisera,
b; Whole antigen, c¢; Antigen heated one hour at 100°C
by & ktt#‘$m%tm%uif6m%%t M S 1 AKDRIEE 24T, oo 8 JBa1FEo fiE

|2 R —%4 72 (Plate I, 3). o) 8 839 i
FIX 4 HIE L 7 #ﬂto&bLlwc_%ﬁﬂ
120C—1 7203 2 RN INBAITIE DO v1E, &

AR L e
UJ;@JEO
L & DR

272,

ICAMEOIMEIT =R LD LmEk

BRI B LT, P
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El /\

orvzicola LM OBE 13 MBSTIE( 100C — 1 B
WhoarxHivwi, 2tz k3 & P ooryzicola 3k
© Y Posyringae pv. syringae 96 X DR T A 2K

AL R R B Y 435

DHGERBEHT 2 U 7240 (Plate 11, 4 ), A1
B LU 8 E3SHEDHIE & 134 KnH§,

VA Tigd » 72 (Table 10 ),

Table 10. Gel-diffusion reactions with antisera of the sheath brown rot pathogen and P. oryzicola
Pseudomonas species Antisera

Sheath brown rot P. oryzicola A309

pathogen 6801

A¥ B B
Pseudomonas aevuginosa 1w 0 0
P. cichorii 3 0 0
P. fluovescens 3 (10 0
P. graveolens 4 0 0
P. lacunogenes 2 0 0
P. marginalis pv. marginalis 2 —4 (1) 0
P. orvzicola 3 0 2
P. schuylkilliensts 1 -2 0 0
P. syringae py. atvopurpurea 2 0 0
P. syringae pv. coronafaciens 2 0 0
P. syringae pv. lachvymans 1 0 0
P. syringae pv. mori 2 0 0
P. syringae pv. phaseolicola 1—2 0 0
P. syringae pv. striafaciens 2 0 0
P. syringae pv. syringae AZ25 2 0 0
P. syringae pv. syringae 96 2 0 2
P. syvingae pv. tabact 3 0 0
Sheath brown rot pathogen 4 1 0

a; A: whole antigen, B: antigen heated one hour at 100°C,
b; No. of precipitation bands, c¢; Precipitation bands showing spur

Vo Z b b5, ZERRE AN M OB G |3 584
Bt 45 & OV MIEGIE & F v 72 F8 K07 )L INBERGL
BRI LB MR RS RS HILE DT, A
M & Pooryzicola 35 L8 P. marginalis = |10,
TR M THEEHEZHILE, 72,
P. oryzicola HUIMGTHEFER 7 0V RIEL R &

) P.owryzicola , P. syringae pv. syrvingae MDAz
R L, by 259 5 00, i e
R BRICH D &2 HiLD

3) FAE M
AN B s &
- TR L7,

W B L OV R RRE S &

a) REMHEE LUHE

fit s @ Table 6 (25 L 72 A #1664k,
P. oryzicola A3091 L UFNP. syringae pv. syringae
VTR G & Zh £ 72 (3R A 2 HERE L
TR L 72,
i3, A FHIFORBRIC £6801K % v 72,

T,wfiﬁf!% * A X% 198 o R ( Table

1) OFET- %7 7 3L b F 7z ek &
L, 7 2AGTHEL 3 ~ 4 WML 72, A
FOBAIT A M s L 22 W oo s [ T
L 72 R4 oo 0l Sl & ket L 72,

Xy, L g R, vk ) —ld Y B,
XN, Ve IERESH G,

g
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Table 11. Host range of isolate 6801 of the sheath brown rot pathogén
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Plant Variety Pathogenicity
Spray Wound
Rice (Oryza sativa) Ishikari + +
Barley (Hordeum vulgare) AKan + +
Wheat (Triticum aestivium) Haruminori, Haruhikari + +
Oats (Avena sativa) Zensin, Honami, Ohotuku + +
Maize (Zea mays) Golden cross bantam -+ +
Mountain bromegrass (Bromus marginatus) Yukijirusi normal - +
Perennial ryegrass (Lolium perenne) Yukijirusi normal — +
Tall fescue (Festuca arundinacea) Kentuckey 31 — —
Timothy (Phlcum pratense) — +
Reed canarygrass (Phalaris arundinacea) — +
Red clover (Trifolium pratense) — —
White clover (Trifolium repens) — —
Soybean (Glvcine max) Kitamisiro, Kitamusume — —
Azuki bean (Phaseolus angularis) Wasetairyu, Chagarawase — —
Kidney bean (Phaseolus vulgaris) Taishokintoki, Kitaharabeninaga — —
Pea (Pisum sativiom) — —
Eggplant (Solanum melongena) — —
Red pepper (Capsicum annuum) — —
Sweet pepper (Capsicum annuim) — —
Cabbage (Brassica oleracea) — —
Onion (Allium cepa) — +

Head lettuce (Lactuca sativa)
Parsley (Petroselinum crispum)
Lemon (Citrus limon)

a: +; positive infection, — ; negative infection

R WIRE KL T28°C 24HE R BE & L 72
I B8 7 V- <f~)107/m€> ZREAIE L L 72, 4 2

DG LW DOIERE DI AR, F iR o
IRTERES IR AD B SRR A T2, 2O
23R ORI I FE ML, 100D 4
W AT ARR A AT 5 72, FRRED D 1 L 48R ]
BE, ObL#7TAHENIZEL 2,

b) EEREER

B orBEE ], rEERE L ORI R
35 AT 66 1R i T Tl £ 72 if‘ﬁ7ﬁﬁHm4 *
IR 2 L7z, T4, AHIE % i AR
L 722 s B ok E R e A R L, B
FER R I 2T < TR E o P O Bk 2 IR (KB
G 72,

F 2RO 4 R TEAE ISR 0 &
&, eI 7ki'§':¢|ﬂ%ﬁ%@$%ﬁﬁﬂﬂ§(%ﬁz L,
D BRI R O~ TR\ iz ), Al
Ak, AEL 7,

HEio P.oorvzicola F 7213 P. syvingae pv. Sy-
AR 724 AL 2 ALk B TR
[WASTSE X AT A AN
Table 11 12733 L 9 12 Se8GH# A0
6801 FRIZ TS & A 5aREIZ L 1) A AR O+
FL¥, 24X, TN BLFTER T
IR AR L, MEREREREIC £ B &R RS I

ringae 96 B %

AL

Fre ARG AR D W AR~ TE R DIRL A L L,

b~ Rt

L e, B G

I 1—§—<

2%=%:
T EERER

DB O~ B BN H b,

FEx—,

I T T R=LT T R,

)= ¥
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AFYN) =TT, N =TT A 7T 2L A
BRI LB 50AREEE L, FRELRE
o, RS T ES g A ) mE A A L
72,

Fo R XD L T LRI L S
M 238, RISk 2 kA s e, L L,
< X F6HE, F AR 2MDIIN, Xy, LY
2, Nk )—, VESREBLINN—NLT 27
AR AR T L & OB 2 RS L h - 7,

LI b o5 AR 25 P (L A A BRI R
LT b e s,

2. WEEEDNITV AT 7=

AKME D7 7 — 2 DorlEx kA, O %
B2 A L, ANHIE o R TE (B A ge~ o i
FEIZOWTHRTL 72,

1) MRES & U— B
AR 27T 77— 2 ML, ik
DIMEL & U IRL & B L 72,

a) EBRMBEEIUFZE

k77— DAINIZHE L 2B A 2o
SR (abfd D RAREF), B (124 )) B&
UHERL (22— 7)) 2 sail (1970 ) o )iz
£ 7=l 72, CHLENDRE, S5
B (1976 bR, ®itk&E5P 1, P5,
P7, P8, P10), 2 (1976 fF o HHTHREE
P33, P38) L8k (1976 HE0N| ik 4,
P51, P52, P53, P54, P55, P56, P57, P
58) FISHED 77— 2 BEL 72,

L 727 7 — DI (10101 /ml) % 0°C
TRAFL, ZHLEFEBRIZH,

et M A 101, 7601, 7633 o 3 Bikk %
Fwv72,

BB BB T 550 (1970) -7 b o BEHE,
N7 PREEREME L7 b o ER M A
Hua 7z,

BBz R © B (1970) ik, 7
7= (1034 /ml 0. 1ml, ¥ (108~ /

dCitEiE L B AR B R 43

ml) 0.1ml 5 L U4A5CH~7 b > FEFEREM 2.5
ml 2L, H 52 Lol Thuix7 b
FERIEH FICEB L 72, 25C 24 AR L 72
BEREEFAL 2,

0 D 7 — D MEE % 5,760X g T304 i
wig, BEEEA20,000X g T RLER L 72,
ZOwEERE T - ke L, 2% PTA ¢4
AT 4 TR L S (H W HSTD A
TIAEEES0 KV O F T8l 72, 77— hL
DKREEE ZFLFIEOMHI > THPE L 72,

TP ORI 77— R A )
RT7 407 -—(0.45um) THE L, 5% 5l
7= (1010/ml) kLo, Bz LED i
A RIIES L, 7y UimiER A, o8,
77— P NG OSSR TH - 72,

— PR RS AR (1955) o iz L, 76018k
27 b T1087% /ml 2 AL 72 HR0 . 9md
12108710/ ml 7 7 — 2 0. 1ml 2z 72, 545
FIZ27 7= HMFE0. 1 ml &2 TN 77—
CEANENALL 72, BLERI S 5 ikls Tk
B T10° 1o AL, 7 » — 2 In10% #7510
e BIZEREERTI L - TEE7 7 — 2 %
sis L7, 12000 LIRS 1091 b o if 1t 7 7 —
CEERL, TGN L REAEL 72,

b) EERHER
e D L 72 3 B 7 »—vidvuThL %

RN X et F 3 5 (Tablel2 ), P17 7

— I3 IEH o> B Reonm, B A E M T & £85nm,
I&l4nm (Plate Vv, 1la, b), P337»— (&
O EESINm , KD I T231X 9 nim T
H-7: (Plate NV, 2, 3), P517 77— DEHE
P17y —2I2EEL, o EE0nm, 2
EA R T120X 11nm Td, - 72 ( Plate IV, 4 ),
7, 27 7—YI1EP 1, P337 57—z 5
NTHIS & RIEEALY (, ek EE L ok
FlE -7z,

—EREE D P 17— ke 4 Fig 212
L7, 25C DIFFIBIE TR7 b > i 7601
BRI G L 72k &, BIRIENT 11057, wF
(2 2407, CPHREEIT 220TH - 72,
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Table 12. Morphology of three strains of Pseudomonas fuscovaginae bacteriophage
Item FP1 FP2 FP3
Morphology Tadpole Tadpole Tadpole
Diameter of head (nm) Average® 60.0 59.2 50.3
Range 53.8—61.5 53.8—61.5 47.2—55.0
Length of tail (nm) Average 85.4 231.2 120.0
Range 76.9—92.3 210.3—253.6 110.0—125.8
Width of tail (nm) Average 13.8 8.7 11.2
Range 11.5—15.4 7.7—10.8 7.9—15.7

a; Values represent the mean of 50 particles

2) F 4 #
A7 7 — & Rk, 52 %
7 7 O B O A & BT

oz L,

a) EBRME S LUHE

a7 r—2 I RHTRL 77— 15K A H
WA T2, £ B P 1, P33, P5I
N3 Ty —II oG T AR ER A AL 2,

M - A AL PR & R TR Pseudo-
monas JEH 7 FE120% 571 & &8 7 B340/
# (Table6,8 ) &7z,

WS-t A7 — o oFAEN 103/ ml (2 F
WL 727 7— 200 1ml & v, EEURR 4 55
e L CHEMBIERF L ) BRI ERIZ LD
T = DEME#AN,

b) EERER
FEER IR I IN T A AL AT 0D
ﬁ%‘ﬁﬁ7~~>mﬁﬁ$%%w%%uﬂf%

PRI LD 3 R #bnt<Tmmmk
ﬁffa% FP1 ; %ﬁ%LféV) - TEUE LI
Tt B L o AT 5 TR RR D Az @%é«,

HEEL O B2 ER M2 T4 L TP 1,
P5, P7, P8, PO 77 —vH 2 iLllEmy
% (Plate N,5 ). FP 2 s I HCE o0 o BEL 72
WD BTG, B 0.4 T EE A

9 A P33, P387y—yTHs (Plate V,6),

FP3 Rfflafetilo & 08 L 72 8 WO AL %
ail, FP1 »HifloiEwEs« e+ 5 P51, P
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Fig. 2 One-step growth curve of P1 bacteriophage
with the sheath brown rot pathogen 7601 as host.

52, P53, P54, P55 P56, P57, P587 5 —
CTaHbH (Plate N, 7 ) /272 L 27 57—
HP527 7> — LI AMEL6518k, P547 »—2 i3
125, 165145 L U°16554%, P587 »— (X 1651H#

(G 2 i X e d s 72,
FREME T 27 »— oot FP1(P1),

FP2 (P33)B L FP3 (P51) » 3 &7 7 —
IEOT L A A ZIEVER L, Table 8 {205
L7 P@eudomonas I % G 7 Je 34k 2595 I Y
2oL e T SRR N R NS N

TP £ b R AR O RHF]  Table6
(2R L 7 AR E4 1 AR L, 3 R FP1. FP24
iuﬂ%7~—ymriw Fe T 4 Ry
HiLFHEHA,B,C, D@L 72(Tableld ),



18 AL B B 3

Table 13. Grouping of the bacteriophages with their host range

Strain Phage Indicator isolate® Origin of phage
of phage 1solate

760197605 7607 7608 7610 7633 7638 101 102 104 125 1651 1653 1655 2492

FP1 P1 + + + + + - - - - - - - - — -  Flag leaf sheaths
P 5 I T e T
P 7 + o+ - - - - = - collected at Asahikawa
P8 S e e -
P10 + o+ 4+ + 4+ - - - - - - - - - ~  on Aug. 1976
FP2 P33 - - - - - 4 4+ - - - - - - - - Seedlings collected at
P38 - - - - - 4+ + - - - - - - = - QOtofuke on June, 1976
FP3 P51 - - - - - — — 4+ 4+ + + + + + +  Seeds collected at
P52 e S S S
P53 -~ - - - - - = 4 4+ 4+ + 4+ + <+ +  Asahikawa on
P54 - - - - - = = 4 4+ - + - o+
P55 - - - - - - - 4+ 4+ =+ 4+ + 4+ + + May, 1976
P56 e S R T S
P57 e S S S S
P58 R S TS S S S
a; + : sensitive, — : resistant, routine dilution test

b; Isolate number of the sheath brown rot pathogen

Table 14. Lysotype of the sheath brown rot pathogen differentiated by phage reaction

Lysotype Reaction of bacteriophage® Number of isolates and its sources
FP1 FP2 FP3
A —+ — — i6 (Seedlings, flag leaf sheaths)
B - + — 8 (Seedlings)
C — — + 8 (Seeds)
D — — — 9 (Seedlings, flag leaf sheaths)
a; +: plaque forming, — : not plaque forming, routine dilution test
Fhbb, ABIZIET A EMEEMEIL FP17 CIZ LIRS T H - TR D18% % L,

7= DA T T H - TR 939% % 5 R EE, T WOE, MR S EES L7,
&, WAL R EEREEEEE, N S EEL 72 IS ABEHCBRT AREKROIRER L A S L,
LOTHD, BEIZFP2 75— DAZEEZN T BElx 6 THETA, B,C, DEIZF4HLZF4L5, 2,
B, EHRE D S I BEL 2 RARTH S, C BT FP 3 TR IS FR e L, AR R D iz 7z -
T = DI T T H Y, TR A 5 B 54 L T b (Table 15),
B Z IR T S, DIHZCT IO 7 7

A
4
T
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Table 15. Distribution of lysotypes of

the sheath brown rot pathogen

Location Number of isolates per lysotype Total

A B C D
Hokkaido Asahikawa 5 1 8 2 16
do Shibetu 1 0 0 0 1
do Kamifurano 12 0 5
do Otofuke 0 3 0 1 4
do Takasu 11 0 0 2
do Imagane 0 1 1 0 2
Aomori  Kuroishi 2 0 0 3 5
Yamagata Nishikawa 6 0 0 0 6

3) 77— oL AREMEORE

SRR M VAT B BREE A O Gl R A
W AR T B 7o, AR O T 57— A MHLT
L )it L7z,

a) ERMHELUHE

7y - B LUHIE 77— 3P 177
*?,%MMPL”$%ﬁqu¢ Rlv7z,

(R EEHL © 7 7 — 2 DI IR (1970) D
N7 CEM AT

Initial no. of host bacterium:

6~ 10%'ml
10°
—@— :bacteria
ol === phage N

Number of bacteria, phage per ml

6.~ 10%'ml

FEHIH RO S 77— e L R
5 1970 o Jrlziti L, 7601 Rk M 98 K EG 42
(% ~7 2 HT102 4/ ml AL, 240z 7

— A 9 X102 /ml DFGTEHRML T25C T
WerargL e, 7Yl 2 weilE BI0%
WEIEZ G & - T 7 7 — 2 ORIRHRFE & fad L
7z,

BRIE DWW T AT BT 77— Ddw

DTOOLBEDEEAE R AT L HE LT 0.7~ 7.0X
10/ mlic L 72, ZOARMH T, oo
WA FARE T b oK Tk LTI B
76 %0 BT A AL T 7 X105 /ml (2
HEolzmz, Wiz7y— % 7 xX10°/ml &
FETHRML 72, EWEBLHE, BHAED L
T 7 =P DMAGETE A 25°C, 24 RIER L ) reag
L7221 1040 7 aa kv Ak mIik e L%
N E, KREO. Iml & X O FEHBEE NG L
EE7 =P R 72,

b) RERER
WEMEEERIC B 7 s — ootk - Fig.3
PZavd Loz, WIIE &A7102/ml 35 L 610°/ ml
DRI A F ORI T, HE210%/ml (2L 7
RISMEM B L OV 9 REHIIRIZ 7 7 — O BIEAYL L

/yo 6 X 10%/ml

1 1 1 1 1

10 15 5 10 15

Incubation time (hour)

Fig. 3 Growth of P. fuscovaginae 7601 and P1 phage
in closed system. Phage input: 9x10%/ml



£ 0, 208pRItRIZ(Z10%/mlizEL 22, Lo, i
#1104/ ml LU lE 7 7 — 2 OBl L8 S 1L
ol bbb, AMROEED 104/ ml LYo
FE 77— U3 L v, 105/ mlbl iz i
IEEET 5

BB WG T 2R8I 5 77— 2 ORGHE
DERE P AENE 10 T S L E, WE
MEAH 7 /ml LR e300 7 70— U 12245
121007/ ml £ i L 22 (Fig. 4), Lo L, 2
T AH10°/ ml oE5S, SIS ORI R 7 X
10/ml L oy X 2405 RI %02 7 » — I3 RHAL 72

g TR ERBISHE  H43%

Y, MINE RS 7 /ml DU & 3L -
2. Thbt, FMEOMBEIELETRTIEZ
DEED E 0 EZ 7 P — ORI IHIZ LS,

HSREREE T O R E IR 2 31T 2 SR 7 4 HilH
213131057/ g TH Y, LU EDEHBRLRES L
N EAEMB OB L 7 7 — ORI BT,
BRI £°10%/ml 7576 L T L A 277 X 10/ md
VLR AU 24 R 112 7 7 — 2 12T 5 =
LA, REAMGIUSHMEREL g ) HE
10?2 ~10° D BRI AR E 2 B ATHRETH 5,

- / 7 X 10/ml
nas Initial no. of host = 7/mi -
bacterium:(.7/ml
A b.-’-
el - o]
2
-
2
< -
-t
[aN ]
B
E
.
9
o
[
=14
£ ,
& 7 % 10%ml 7410%/ml 7 X10%/ml
= pre——— ’
s orEEY /3 ] F S
e) B L. . K .. ol
£ - L . o o] oo il O
= 11 4 . -4 o el
. [ . 1 K - bo- O
o] ] :e] [ 8]
g 2 B W8S S B2 o SR B
: o ] . e
ER g SRR RV X
2R L 5 2] o
k. . d o d LD
W kg b 138 -
0 10 102 10 100 0 10 10 100 107 0 10 103 10°

Number of saprophytes per ml*

Fig. 4 Phage propagation in open system with the different population
of the saprophytes and the host bacterium.

Phage input 7 X10%/ml.

3./

¥

HEERR IS |2 Poeudomonas JBI2JB L, ¥
F—Xiht, TAX=r ke FuT—kiEta s
HetETH 5T saprophytic fluorescent pseudo-

a; Used the water washed rice plants

monads MH#liH ( Lelliott et al.,, 1966; Stanier et
al., 1966; Misaghi and Grogan, 1969; Hildebrand
and Schroth, 1971 ) TH 2, 1 F 2 &9 Pseudo-
monas ENIFIGMFE 2 P. oryzicola ( Klement,
1955 ), P. glumae CEM, WEH, 1967 )& Lor



WEHZ A A ERIRARIC T AR

P. avenae (Goto and Ohata, 1961; +iL5, 1974;

wk, 1981 )0 3 Fin R 5H1L T D,

P oryzicola HRIFE FIGHETTIE AR & 134 %
=R, TAX =2 v P e 7 —wiEN A
FOIHHA AN, i ORI I287% Xl -
2. B, RERTRIL P syringae pv. syringae O
WA T Hh A+ %4172( Luketina and Young, 1979 ),

P glumae 1 L U8 P. avenae |3t &ZEE
HThbDTRMALIZHLIZHL S,

TALLD D b 4 ORGSR
P s L sitme,

A BE L IERIT bt TE R Muskiz k) P
marginalis ¥ Xir725° (i, 1966 ), ZHH L
SRDEL DR H L BWAHTH B, ol
MO L E 2105 TR W5 X ( Table
T—4), = A7) > DK, RHRENTIE, R
Vbl NIV A | A [~ R A CA S PR R ki
W RS,

+ 72 A4HI# | %, saprophytic fluorescent pseudo-
monads |2& T % P. putida, P. fluorescens @ bio-
type G (2 L B3 5,

Lol enss, Rz 75 i, brom
—Z - 2—4 TN 3l WIREEDRE, T
T DMIKGT R, F o8 2 BUR IO AT R Y, TR
HriT7T o/ A 2= a4/
Sh—=n-VAEF— T F=b—=LDOFH,
8 T MBUE O 7 5 (Table7 —4 ), it~
T Pseudomonas JEWE THRIM AR HIZ BT 5
Lo siien,

FESH AR AR B O |2 SRR AR D A X K
WL MR RAEA S <, Pooryzicola DFLIMLE L AR
A X (34 < RO, AR (a7 n i
LRTY Pooryzicola B LU P marginalis X3
#K b,

B AITRE O W L H#IAZ A A FHZR S50
2L, Pomarginalis 13 %80 Wi 2w 5 £
AL ERISIEIR A b3 T, i B8R - 200
DHWYBTH A, P ooryzicola #BFEL 72 4 7D
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I AMB OB G & L THEA, 224X
(2517 9% Otta, 1974 )13 #4741 R HipH( Otta
and English, 1971 ) & #8742

it - T, LACoME 0T, e s
S ONE M O AR AR O I IR PR & ke & L
Pseudomonas fuscovaginae sp. nov. ¥ ay %,
L7z (845, 1976), LaL, [EEXHE 62 B

( Lapage et al., 1980 ) »kETiz & 0, HiHI271
Lor2ga iz 4Ek L 7 (Ao 72728 Approved Lists
of Bacterial Names ( Skerman et al., 1980 )
TR LA o 12, £ 2T T P fuscovaginae
sp. nov., nom. rev. * |_ Int. J. Syst. Bacteriol. (2
4L 72 (Miyajima et al., 1983),  J&#ERKI26801
¥ ( NCPPB 3085, = PDDCC 5940 ) T# %,

WA O 7 »— 22 3RHH D), ZiL5H
12 H25ERYZ Bradley (1967 ) Group A£7:(2B
LT 2, T HORM L EREEL R
Pl 77— 77—y ibEL £, F2K
ZTHEOHIMN A LIS, £Z2TZHPL 77
— P EROAME OOV TEETL 72,

FEMEREROB Y, 77— P OB FE
MANEERA105/ml LI izl 223l 2 3
75, 104/ ml LUV & &g sy,

RN T 2B EFOWELS S
E7p—UORIIIMIE LA, L L, il
IZ LRI 105/ ml FrAr L T L FEHEME 07 X
10/ml LLEOE ST 10, 24RERITRIZ 2%
TR 10°/ mILl Bz d 2 s 5 S LT
Ty UIEEBET B 2l HiLh,

RS 50T 2 SRR 12120210%°7 /g T
D, ARG &) R R BT S R AR O
FEHEERET 280, SHITRATH S L O RARM
WORE &7 7 — P B OBRIC BT, BFEH
WA10%/ml f£40 L T L RAMR A7 X10/ml L1+
AAET AU AR IIRIZ 7 7 — P 3BT 2 = &
5O, MHBFIIEART 1 gL0102 ~10° TH5 &
K2 HiLA,
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BB A OLYRE, B L ORI KT
BRI A ML, B, A was T8 T4
LU, AIROBGREM R AN T B 720 DIEBETH
b, 2T WOGEEEE 2 LIZAMED 7 7 —
CaMELOREE RHL, BEEMALZ,
K THERYE, AT B L ORGSR & frt
L, BICARE LU HRSEREN B D THEER
AT 12,

A IRERE O RIRER

AHEDOHEIGIRAH LT 572804+, 4+
Fiidmz Blr a8 L EEEZFAAEL, 700K
581 0D A BB 45 & OIS o Tt L
72

1. FEEEOME

BB LR MIRE L 72N A 4, B LK
MRz B2 L Tv s A ARREYIZ 51T 2 KA
DA E LTz,

Healthy Blotch

b
Uy

o

€

N

1) BEESSURICH I 2HX
B L o ededs L UKL, £ 72BP0M o
WL 72EIC B A AR OB 2 AL 72,

a) REMHE LU HZ

Rl L R, B LUK EENICRTT
L CTHEAMBOBBICH W72, #lb L ovEkiE
Wbl \Oss 2L 2L, WA HE
TR A E 2L o, AN ek i
~IR\ED L D, FREK D LK K5 E
D4 O Fig. b)), WrEideils L osk
L7z,

72, B, Pl7 7 =102 TH BIEHA
BRI BNC R L 2R, iz ow
T LR IEE OB EIZ L 72,

Bioto BT 2 A0 ERICIIHREL10g T
F 4 u KIS OKM RIS L, 55 H

DFEHIzHEL 72,
FHREG WAL BNICRAE L THE
MEEL, W2 M

05 JEHH B o B MY

1) ARG D RIS 108 & 0.1 %Rkt
(70% 3.8 7/ —LHt) CLORPIRmZE L, #H

N

Healthy Rusty

Unhulled rice

Hulled rice

Fig. 5 Several lesions of affected unhulled and fulled rice.



HERBZ D A A BEEBHERICHT 2%

KTKEDDEHELH AK20m £ 111 2. TFLEE TEER: L
fzo OB OIET DO ARE 3 ~ 4 [l
BEDIR L, AHGE 1 ml Xl 5 KR i 5ml 2 (A
L, ‘PHiE L7z, 28C 5 BHEEZROHNER %
o, $mEEETRIC L DREE BT L 72,

BEA I E L 72 S0 g 290l DK Kb T
L, Fi#HECZOVWTNACHKESE M v, b
FOFFI LM 2 B L, PumissEEk
LD EER AR L 72,

NACSWEHEHOMBIZLL T B ) THD
x> 7 Bigsioomd, COCl2-6H202 % 1k, + |
V=4 F0.2% 1ml, +1 2% > F0.01% 5,
TINO30.01%0.5mé, K1) 2% > 10pm1mé, HsBO;
1% 1ml, /KREAL>0.45% 1 mk,

i) 7Yk il L W, BREL
210g #1037/ mMHPI 77— 1.0ml & X L1
N7 EEHISOMUZ N 2, 25TC 24RERR & 0 BEEE
L7z, 7aafxiasmlEzRNEAL 20 HKE
o ImlAE &0, EEEEZEREICL D ZoimiE7
T ENEL 7,

U RO 7 7 —CEHMZ T =2 k0 %
Ve BRI AETL T B EHIE L, 10655

L7z & B3+, 10252 4, 1034520 Big#, B
Lixvwraid—ofsckbpl, UERKT LU
IR TH B,

B L ORI R BEL, BRiiA
L7z, T4 bbb, 120C300HESERTRAL 22
L& #S721,/5,000a 7 7 F L Hy MIHEEM (T
BELOTHFSLNERLL D) BLUERKL ALY £
FLFALIKRIRME L, 77 22N CHRBEREE L 72,
INSDA RO o b ERIE, BER
Bl ALREEICHEL, fRchEE 45
AL, Ak, BT 1) 15C (RH70~80%)

6 HRY, i) 15C 6 Hi:X\T17~27C (RH100
%) 3 HR, iii) 17~27C 3 B, kw1T15C 3

HEO3X ELL, FEREIEXKEL 2~5REE
L7z,

b) B H R

TR L OIS BT S MR D ARERENC &
D, BRICRAL 72, ZX2 SR ME Mm%
1T 728558, B4 4 HICBIEN, B0 E L 04
KL LI by, al, ells Lo
fl 4= Kh 5 I3RS #7472 (Table 16),

Table 16. Overwintering of Pseudomonas fuscovaginae on seeds kept
indoors (Dilution plate method, 1967)

Seed applied?

Number of total bacteria®

Number of P fuscovaginae

Unhulled rice?’

healthy 2.2 X 10°

fleck 1.9 X 10°

blotch 1.7 X 10°

rusty 2.3 X 10°
Hulled rice

rusty 8.7 X 10°

healthy 4.1 X 10!

2.7 X 108
5.7 X 103

1.0 X 104

a; Seeds collected from paddy fields the previous vear and kept indoors,
b; Number of bacteria per 10 seeds, c; Based on the fig. 5 category.

7= il L b e, BNICRELZHEIFET
(26 H, WEWTIZRIELIZ; Hz - 7210 Hdh)

AMBEOEFL TWbZ LARED LI,

—F, KBIZHGE L 22 BIR RO 5 S ARRCTAR

B L) B 5 &, 12AYE E TERFL 2205

1 AUBSIZ I3 X A h - 72 (Table 17),
ZOFRERA S, RHEIZERICE V2R,

BTHK, £HTH2, WHMHIRE L 2E TR

FFTOEFIREL LD EED LS,
T BT ADFH | WM, XK
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Table 17. Detection of Pseudomonas fuscovaginae from diseased flag leaf sheaths
scattered in paddy fields (Dilution plate method, 1974 ~ 75")

Date of isolation

(month,/day) Number of total bacteria® Number of P fuscovaginae
11.10 7.3 X 10° 5.8 X 10°
11.22 9.7 X 10° 3.5 X 10°
12. 4 1.3 X 107 2.5 X 10°
12.19 1.4 X 107 2.3 X 10*
1.9 8.4 X 10° 0
1.30 6.3 X 10° 0

a; Diseased flag leaf sheaths scattered in paddy fields on 30 October, 1974
b; Number of bacteria per gram fresh weight

WINHDPLBETRAALISCIC3 HEIE 260 L22L15C RH70~80% D FizonA 6 Hir- 724
Ml =, ZoRi%3 HEZEAEEDOTIZHR- 72 FUTRIK L Zh 72 (Table 18),
LE, BT L ERFL, BB LHE TR PlbonZ b b, ARMEIZREAS TR L,

A FDREBFEIBRIFEKRDEE L) LEH» - 72, MEAHRET 5 Lo sz,

Table 18. Relationships between seed borne infection, temperature and humidity

Incidence of

Temperature and humidity affected stems ()

Source of seeds?

at the booting stage 16 Aug. 23 Aug.
15°C Unhulled rice (> specific gravity) 0 0
70~80% RH do (< specific gravity) 0 0
(9~ 15, Aug.) (16 ~ 23, Aug.) Hulled rusty rice 0 0
15°C 17~27°C Unhulled rice (> specific gravity) 0 58
70 ~80% RH 1009 RH do ( < specific gravity) 0 62
(9~15, Aug.) (16 ~19, Aug.) Hulled rusty rice 0 20
17~27°C 15°C Unhulled rice (> specific gravity) 63 —
10092 RH 70~802% RH do ( < specific gravity) 81 —
(9~12, Aug.) (13~16, Aug.) Hulled rusty rice 44 —

a; Used unhulled and hulled rusty rice kept indoors

2) 4 FXEHEMIZE T DL —TN—T T2, AL—ATa—LT T, A F—7
B350 EDIC FET 5 4 RIS 3507 5 A T A7 FBES BICHRLBEORBICHG 7,
HomE s eIl 72, FHIEHE OB | N o X, REBE10g

R KoM TRmBEIE L, kit BiEskic D
a) ERMHS LUHE WTERFCEIGE I £ )RR ORI 21T 72,

B RL D AR AR S5 L 22 RAE)IHT, BRAC 2, ZORFEEOSmE 1 %A 1/ BRE4SME &
AETOKHEOBEMICHET L X AR, 7> % v X% BA L, 4RI L 729 % 30~T5ANHIZ { &
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ﬁ&%&(%m IR, 1972) IZTECEEREL 72,

BT AZIEEIC2 HHB W% 7 HBICRRTE

PREL, %::mfﬂﬁ SN A ESEEL, fiU
MiEEEESC L DIREEZ 5L 72,

b) EBR#ER

TSR BRI & O BRCEEIC L B &, &
I3 K BRI AT 5 4 MEo A BHE»
SIIERBTE L -7z, ZHISH L RERE
Moz 4 AEEHSICE B 5, IR LR
H, FOWEOREFEIL 6% LU3.2%THY,
LA X A RIZE W THAT 5 @D b7,

2. WEMEICBET3
NETF

A A ERHBERIIE LML R RET S
A, FOBPRBUIEED bt v, F 2 TEEEN
L7224 2B L URESBD 4 AERREIC BT 2 KHE
DEHFERFEL 72, FIZA AR oS FIZO
WTLRETL 72,

RIRHHE
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a) EERMHEELUHE

BEEE B RKIEH TR C 24 I REFE L 72
TE01RR 2 R AKICIT A& L, 10578 mboD M i3 57
WA A - L7,

FERE N L RIS B BRI A 108 /m o
B RS 3 MR L TT» 72, HERERLE 12,
20, 25, 28°C DIHIEZFN CI6BMEH L7z, £FH
DA FZR L TIZ105~7/mb o M i ik T & M TR
BHEL, BEIC2 MR- OLERENIZRLL,

a4 & 1 120C 30 HImEAABRE L 2 1%
EONLES L »—L, £72031./5,000a 7 7 AL
Foo Mofe (R A2 2) %20~30%k11%
FEL, [HESBNELIZIEECTEC, b3, 73
W, R AFMYE RICT A AL,

WIEME ORI B 5B T2 I3 3018
W, EFHRICEFEL 724 210K E &Y, 21
FNEX 2~ 3cmicHMr LTS 2 HIzEE L 72
Ty LV AMEOE T L HEL 2,

b) EEB # R
IR T R AR 2 T2 B S ERRIRI6H F

THRE S, EEREIISRL ) LIRIENTTH
1) BESAFRICHT24H T FHED -7 (Table19), LA L 2 R
AR 2 FEAL, OB B L IEEHD A A WTHLRIFIIRRDS LN Lo 72,
ICEEEEREL, [ ARERICBIT2ETFERAL SRR L 24 A2 B AIRER IS
72 ISHH D b &, BAch, 2 R HEER
FEL{EL Y, wEA R L 72 (Table 20),
Table 19. Recovery of Pseudomonas fuscovaginae from healthy seedlings
grown from inoculated seeds (Phage method)
Temperature Incubation Plaque forming units per ml
C) time 6 11 16 (Days)
12 0 5.4 X 10° 3.0 X 10! 1.2 X 102
24 4 X 108 1.3 X 108 2.2 X 106
20 0 6 X 102 3.0 X 10! 8.0 X 10!
24 2.3 X 108 6 X 103 6.5 X 104
25 0 4.3 X 102 5.0 X 10! 6.0 X 10!
24 0 X 108 2.1 X 108 1.2 X 108
28 0 6.0 X 102 3.1 X 10? 1.9 X 102
24 2 X 108 5.7 X 10* 7.0 X 102
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Table 20.

LB RERBGRE 435

Multiplication of Pseudomonas fuscovaginae on healthy rice plants inoculated
with bacterial suspensions at different stage (Phage method)

Propagation of phage®

Inoculation Recovery Disease
time? from: 3 7 18 794 77 (day) incidence®’
5th leaf stage Upper leaves — — — — — 15%
Lower leaves - - + - —
Upper sheaths — — — +++ —
Lower sheaths — - + — —
2 6 21 34* 45
7th leaf stage Upper leaves + +++ ++ - — 0%
Lower leaves +++ — — — —
Upper sheaths ++ — — — —
Lower sheaths +++ +++ — + —
2 7 12* 16
Flag leaf stage Upper leaves +4++ +4+ +++ ++ 5%
Upper sheaths +++ ++4+ +++ +

a; 108 per ml bacterial suspension was sprayed at both 5th and 7th leaf stages of rice plants, 107 per ml at

flag leaf stage
b; Degree of phage propagation, —:
+ ++ : 108 times over
c
d; =*: Booting stage of rice growth stage

TIHEMICHEREL 2 MBI ARIEEIZ21H
B TEmy oo, FEHICIHES R, R
Ronledh -7z, BICIEBERICEEL 24 £ T3
MBHEIR S, BALIZREL 2,

ZORERD L, AHEIIHEIID L VDY, R
PRTIEULARMETFT L TE, fiy
WL 3ELSCEmFEFAEE2 615,

2) BBOAFICEIB3ETE

DA FRETIC BT 5 AMEOTFL %5
MPICT B0, WL PES LU B4, E
BED HEERFRNCH IR R OB 21T 72,

a) EEMESELUHE

B R D REML 5B T2 TRM33S ) O
Z PIERAES TETREE L, HEAKICEL T
AL T E» LHOB 21T 72,

F72, REMS LS HH Tl 21540
BeZz TRIEL, NBRELL EEICBIT5H

no propagation,

Percentage of affected plants at full heading stage

+ : 10 times propagation, + + : 10 times,

DS & AN,

I IR AT R

i) AHCEHGE: L T #8308 2 50ml AR K T
vy, FRCERGERIC L) M & o Biss L, P
WEERIC L) WEE 2B L 22,

i) 77 =Y HBREST10~30%0 Firg
B LOESITAER 4~ Sem{S KL, 77—
CHEICIVHEETEHEL 2,

b) REBR#E R

REMD SEFL 724 A oBEKICEFEL
72T ¥ 5 6 H26 H LI R E AR S 729,
Wiz (1034 g Th -7 (Table21), % 3
ZDOA RPIBITHHFEWIE 6 Hl6BIC AR HAE
THRO6I, ZDBDIFHREIZ28%TH - 12,

REH, BN, LF Tt B e f R RE
HIZBWT, HEWIZ6 H2084 57 A14H F T
DB I NG, RER»LETRA L7
VOERE, L 7T H22HOWMERD 8 HAETIZAHRHE
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Table 21.
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Recovery of Pseudomonas fuscovaginae from decayed lower

leaves of rice plants (Dilution plate method, 1970)?

Isolation date

Number of total bacteria®

Number of P fuscovaginae®

{month/day)
6.11 2 X 105 ™ 0
6.26 8 X 104 4 X 10°
6.27 4 X 104 5 X 10°
7.7 2 X 10° 1 X 104
7.22 2 X 10° 6 X 10°

a; Initial occurrence of the disease was on 16 June
b; Number of bacteria per gram fresh weight

Table 22. Seasonal variation in epiphytic populations of Pseudomonas
Jfuscovaginae on rice plants (Phage method, 1977)

Bacteriophage propagation on rice plants®

Isolation
Rusty unhulled rice Healthy unhulled rice
date Ishikari®  Souhoumochi®®  Ishikari® Ishikari®
June 20 — — — —
25 — — — —
July 4 — — — —
14 — — — —
22 ++-+ — + —
28 NT — — -
Aug. 1 +-++ +++ +++ +-++
Incidence of
1 1 3 4

disease (%)®

a; Initial occurrence of the disease was on 30 July

b; Degree of phage propagation, —:
—+ + + : 103 times over

¢ ; Transplantation on 19 May

d; Transplantation on 16 July

e ; Percentage of affected hill at full heading stage

H, WIRK2 ARIZIEWT oS 2 TLRIBEER
HEE - 72 (Table 22),

b s, AMBEIZES O A RKIC BV TH
KIS FEAUREIE L 72 T L IR A B e X
I LAETEL, AL CHENS D &
EZHILb,

3) 1 FEHEMICHE LR
A ARHEMIZ 505 2 AMREOEF LR L2

no propagation, + : 10 times propagation, + + : 102 times,

bz, A ARHEWOREfIREL, ZoM %
BCRED»LRREORE 2 1T-72, F72KHE
MIZHET 24 ARMEPNC BT 2 EFICDONT Y
BEt L7z,

a) EBRMHELUFEZE

BRI B & OHEREE L 76018k 10778 /méan
BRI T & 30 R L TR L 72,
MY . ) — A+ ) — 77 A FDOMA 2 F
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R 10FE R ) HEFERE - % 120 C 155 RImE R &R
WL 720. 8% BRIMAA WK K (M5, 1977)
BIUEREOKR L OKHLE) ICEE, 7792
ENTHCR,

F72, KHERICHET S XA RZOM 7 HHE
DRI D TRIEE ORI £ 1T - 72,

975 TELRI TR o) e

1) AR BT LB TS ~
108K, KEBLEICHET 5 4 2 BEHEW O T i3
10~ 304 2 # K THevy, F o FmHCERDNC &

JbipE R R B4

DI F o BEEE L, PumiEEESIC L) RIRE
rREEL 72,

i) 77— & I KHELICHEAET S X AKRZ
DAt 3 FEFEHD 4 A RMIC BT 2 AMBE D ET
FrEd B 27 7—2FICENHEL 2, Bl
IZIE THEIO~30/ & v 72,

b) X E R
B2 5B TR 10D A4 2R HEH O D
Gh, KEELLZY—FAF)—T TR, XA

Table 23. Multiplication of Pseudomonas fuscovaginae on healthy gramineous grasses
inoculated with bacterial suspensions on seeds (Dilution plate)

Water culture

Soil culture

Recovery from : Day after
inoculation Az B2 A B
Phalaris arundinacea 7 3 X 108 N”% 108 2 X 10° 0
15 6 X 10° 4 X 107 6 X 10° 0
21 — 9 — 4 X 10* 0
Agrostis clavata 7 2 X 104 1 X 10° 3 X 108 1 x 10°
var. nukabo 15 3 X 10° 3 X 10° 2 X 10* 0
Agropyron intermedium 7 2 X 108 0 2 X 10° 5 X 10°
var. intermedium 15 5 x 1010 0 9 X 107 X 105
21 — — 2 X 108 0
Dactylis glomerata 7 6 X 10° 1 X 109 1 X 10° 0
15 — — 6 X 10° 0
21 4 X 10° 2 X 10% 2 X 10% 0
Phleum pratense 7 1 X 10° 4 X 10° 2 x 10 1 X 10°
15 4 X 10° 0 4 X 104 0
21 2 X 10° 3 X 10t 9 X 10° 0
Festuca pratensis 7 7 X 10° 3 X 10° 1 X 10* 1 X 10°
15 2 X 107 1 x 108 2 X 107 1 x 104
21 4 X 108 7 X 10 2 X 10°
Festuca arundinacea 7 2 X 108 0 2 X 10
15 7 X 10° 0 1 X 108
21 3 X 10° 2 X 10° - —
Lolium multiflorum 7 2 X 107 0 — —
15 7 X 10® 0 — —
21 6 X 10° 0 — —
Lolium perenne 7 7 X 10° 2 X 108 2 X 10° 0
15 3 X 107 3 X 10° 9 X 10%
21 2 X 10° 0 — —
Poa pratensis 15 1 X 108 9 X 10* 7 X 10% 0

a; Number of bacteria per gram fresh weight, A: total bacteria, B: P fuscovaginae
b; Extensive colonies prevented the counting of individual colonies

c; Not tested



Table 24. Recovery of Pseudomonas fuscovaginae from seven species of plants near balk and footpath
(Dilution method, 1970, '75)

Recovery from: Locality i]s);t;ftigg Nboé C‘t’irﬁgﬁ?‘ P }\;éoc o(z)zzfz ginae® Media used

Agrostis clavata var. nukabo Asahikawa 11 June 1970 1 X 10° 1 X 10% PDA

do Higashi A. 30 June 1975 2 X 107 5 X 10* Nutrient agar
Dactylis glomerata do do 6 X 108 5 X 104 do
Phleum pratense Asahikawa do 8 X 10° 4 X 102 NAC modified

do do 9 July 1975 6 X 10° 6 X 10° do
Leersia oryzoides do do 4 X 108 0 do
A. clavata var. nukabo do do 4 X 101 0 do
Trifolium pratense A do do X 10° 0 do
T. repens var. giganteum do do 8 X 10° 0 do

a; Number of bacteria per gram fresh weight

Table 25. Seasonal variation in population of Pseudomonas fuscovaginae on gramineous grasses near
balk, footpath and paddy field (Phage method, 1977)

Bacteriophage propagation on gramineous grasses?

A4 T R IMERBEE Y ) T

Recovery from:

June/20 25 July/4 14 22 28 Aug./1
Agrostis clavata var. nukabo (Footpath) — — — — — _ _
do (Balk) NT ++ - - NT - -
Poa pratensis (Footfath) NT — — — _ _ _
do  (Balk) NT — 4+4p” _ 444P _ _
Leersia oryzoides (Footpath) — — — — _ _ _
do (Balk) - - — — NT NT —
a; Degree of phage propagation, — : no propagation, + : 10 times propagations, + + : 102 times, +++: 10 times over

b; p: pine hole plaque
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R, A—F~—FIr72, ¥ —, AF—7=zx
27, F=NT AT, L=ZTNITATTAE
YO 0 X—7)— 7T 20 8 EHORMIK
FTAMEIR A L H15H F 00321 H F TR
PWbT L (AEFLRE (Table 23),

Ly L, EBREOKRLTE C(2EA, BHEIZK
Mg Ic T, XAKR, -+ 7T 2,
FEL—, AF—7 227D 4FEHDHEH D AIZ
7THZFISEF CERFLLY, 21HZICIIHRE
BNz, 2, WIS LREE
INR o 7:0

A 2 OFEFEIIC KB EEIC 54T 5 4 A FHE
o) bBIFMDO X AR, A—F+—F7IF28
LT — DT ED L RME B S 11722,
BERDLCI0T g Th-Tc, =/ /XX h
7 LB R s - 72 (Table 24, 25),

BT Y X —=TN—TTF AN 5, FERET601
iz L TE s mR— NV ERR AR 77—
BN, ZNPEMEAT7 7 —2 THLEHE»
EB LA TV,

INLDI s, AHEIE 8 M A A RHil
WETHRBEBOLT Z e EETE, B £
OFEEEHARNC KB B HET B X AR, A —F
¥x— FI7I2BLUOFEL —DRHESECRLN
TCEBEICAKMEIZERL, s 0PI nY
RELDIBEEZLND,

3. REHBEORALRE

AR E SO 4 2R, B
WU E IR AL, T AR AT
%, % Z TILEEEMFH RO MBI L)
FRIEE DAL Z AL 72, Ko TR &
NI OWTRILDRE L Bt DR EBEs L
Pz, BICEFRAZRIZT S A AL, TR
BORG E E ROk e L2, &7
S ABEAZTDORBICOWTLREL 7,

1) BAS L URIEERAL
Mo L EERTIC BT 2R EEORAL £
DFIZTFEY 5 EL % ARRA I R L 72,

a) ERMHE LUHEE

Sratb Rt L OHERE R 0 AT L) R
L7 2B IUBHKRBEEL A 2D L EERT %
FHAESEAYIC B L 2, ALHERRIC L B R4
BT REBNTE Y MoHEIE L Ao Ta—
A7 312108 mb D M TR - TR RERE L, 25
DIBEIZASEERIE S 3 ~ 5 BIRICHER L 72, FISk
OB A T BIR VIO KB RIRE & V72,
AR R >, BEER, 18—
WAaw (FAA, No. 2;65:25: 91.0) THEEL
TRREEER 7, 0.5 % bk FEEE T 4 H RN AER AL
FL2OBLEBRICLEY 7 ~10amBEW, LT R
T 7 4 YR 2>, Stoughton @ h i (14
1, 1945) T 72,

b) RER B R
R, BEFEERAL 0 ONTHEREIC &) R L 723w
DIERTY A 2 889 5 &, AW HER 4 B1&IC
JEAR & 72 I3 BIRIC 2o » TEEMBE MO FaEL
7oA, WEREEMEICIIREAS H L7 (Plate V,
1, 2), FALBACELEIZZTEHREROLIL
AL LT L TR E LD, 20D b AL
FLERDBIHE, TRIED SIPIRPERICIREAL £ 2 T
L Cvy7- (Plate V, 3, 4),

FRMMYF TURRTEREROBE V2 KAL
(Plate VI, 1) m&kmilc s &% L (Plate
M, 2), HIZEAILET O R E I A
RAHE L BARIC % B D htEke s 17z (Plate VI, 3,
4, 5, 6),

HARBGC L 2 KBRIFHE OB M % A 5
&, B TR A TR R L B A RIS
L, B4kiC 7% CH4e L 72%° (Plate VI, 1, 2,
3 ), MiERLUHEEMRERENTNCEES SN
# 7> (Plate VII, 3, 4),

FHTIEN - AEisEAES L ERE DML
Bk OB ATELE L 72 (Plate VI, 5, 6),

TS, MBI EESBEE IS AT D
BEREOBILRILY LR AL, FEALRR AN B
PRTLDEEDLNS,
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2) MBS H 3 EHEELBIERN

B REGC L ARP DRI 4005 1 FESERRIC
Hbi, EHFLERTHNES»SHLNLIEIE
FREL DT, IEEBIIBRTHETHDL EEZ L
b, 2O EEHLPIZT B oA K3
2DV TBILAILES L URILEE & Bt 2
a7z,

a) EBRMEELIUFX

EB — 1 I ATRENTEy MofRELEA
L) RO REMIZOWTRILOIES
BELE, 72, 2 s0—HI3RILoBILE1R
HETBLHEEKPEFEL2OLR)LFL 48
THAL, BHDI0M, H 18O MICHER L 72,
O FHF10emn S 2] ) B ), FAA No.
2 TRIZELLZOBETUN 220, KIL30MEIC
DWTRHLAILE, [ILEE 23,

KB — 2 D ESBTEE L B Ta—
7y 0IEHE, KHE, F3 B LUFE 4 ERIC108 /ml
DM IFI R E EHEERL 72, 8N E 2k
ShnE ) Ic ey b TEMNICRHE LR R EA
BRELZ, 20%I128 BICEERHORRE L
72,

EE — 3 LEENTE S FICHEELR T4

A0 DRI HERE L 7o, BRI, Bl R
WA 42D SIRER- 7208, BLOBEH%
104/ mbd 53108 /M B ilciE L, % ik
B2 - EEMNB L o ES NI AL
fz, BMBIEEICT2REE S -OL YT 2RI
L, 7THRIIHEFRBIURREL T2,

b) X B R

£ 1 PO AOKEMIIBITAH
LRI D R L % Table 2627 L 72, #E%8
HANIEEN L E TLENTEY, FEWEERD
SFILEMEOFEL LURRIC» b b5 T87~
100 %m0 BA T iz, —7F, HEHERMORILIZ K
DLFLv e BRWENHEIC DS THREBAL T
Wiz,

KWTHRILOBIE # 1285891 B 5 & (Table
27), WYL OBA, 108h 51685 TORMILZE
kA CIEFEFEW CTHEIZL.O~1. 1umTH Y, K
WL 3 BRI TI30.6~0.8umTH - 72h5, 18
B Z T AL 10650 S 16BR I BT A BIEN Kiz
ﬁ'c 7:0

—7J5, WELLES, IHEEW TI2RHICRKRD
1.3 uml2 7 - 725, REEFER, 53 FH TIT 108
7 5180 F TOMEIZ 7% < 0.5~0.7Tum > &ipH

Table 26. Stomatal behavior on leaf sheaths at the booting stage

of rice plants (1979)

Frequency of opening stomata

Time of da Covering of Weather
ot cay polyethylene bag Abaxial side Adaxial side conditions
(hour) Na) N-1 N-2 N N-1 N-2
10 hr Covered 0 3 0 100 94 100 Fine 27.2°C
No covered 3 0 0 100 97 100
12 hr Covered 0 0 0 100 100 100 Fine 29.5°C
No covered 0 0 0 97 100 100
14 hr Covered 0 0 0 97 97 97 Fine 31.0°C
No covered 0 0 0 100 100 97
16 hr Covered 0 0 0 100 100 97 Fine 29.5°C
No covered 0 0 0 100 100 100
18 hr Covered 0 0 0 100 100 100 — —
No covered 0 0 0 ’7 97 94

a; N: flag leaf sheath, N-1: second leaf sheath, N-2: third leaf sheath
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Table 27. Diurnal variation of stomatal
aperture on the adaxial side
of leaf sheaths at the booting
stage of rice plants

i . Stomatal
(’)I;lglaf; Covering of aperture? (um)
(houn  POIVethylene Gy TG T N
10 hr  Covered 0.7 0.7 0.5

No covered 1.1 0.7 0.8
12 hr  Covered 1.3 0.6 0.6
No covered 1.1 0.7 0.6
14 hr  Covered 0.9 0.5 0.6
No covered 1.0 0.7 0.6
16 hr  Covered 0.8 0.5 0.5
No covered 1.1 0.7 0.6
18 hr  Covered 0.7 0.5 0.5
No covered 0.5 0.4 0.4

a; Values represent the mean of 30 stomata
b; N: flag leaf sheath,

N-1: second leaf sheath,

N-2: third leaf sheath

NTH-72,

FEho— 2 IEBTHELESERORRE
Fig. 612/~ L7z, MEFEBMIC L 3 & LEEH K
LEWVERERLZTL, RO TREERT, T
WIS R/ L A o7, ZOMBILEAERL
RIEHTLEL TH - 72,

Kb — 3 IHBORTLIEIMICEL 2B
JURE ZEHORNIMIZHAL L ZDORKE
Fig. 71z L7z, SRMoGAEMEE S0 E

Flag leaf sheath

Il : spraying r
: injection

3rd leaf sheath
100

50

. m

2nd leaf sheath 4th leaf sheath

100

Disease incidence (%)

Flag 2nd 3rd 4th Flag 2nd 3rd 4th
Inoculated leaf sheath

Fig. 6 Susceptibility of the leaf sheaths at the
booting stage of rice plants. (1968)

EEEERORFIB L - 20, v EiR
ZHEN LA E S, —H, DBOEAIL
WENZVICHRL S RBEI T L2, Ly
L, FTHESTREEES I UCRERICHEREL (R
Jﬁf‘iﬂiﬁi&)ff&bw 7:0

PLEn#E Ry 5, 1H RS T O SIS B E D
KECOTIMIERHLD LWEESRALSC,
FEFEERIREIELSVDT, FEHANICHRER

Inoculum : Infested panicle

IS -
> 100 EN 100
& L=
2E 50 S5 50
M L >
g ] &% I E )
AE
Inoculum : saturated absorbent cotton
£ 100 100
[ =
g 35
LT 50 O 50
s gz
= Flag 2nd 3rd dth Flag 2nd 3rd dth
Inoculated leaf sheath
Fig. 7 Inocula and disease development of the leaf

sheaths.
sheath.
a; Based on the assessment of Table 1-(4) category.
B : Inoculum con. 10* per ml,

: Inoculum con. 10 per ml

Inocula were put in each leaf

RArEAT 5 &, s L OT I BRI TR
FTHZLICENFERIMLILE EEZ 1S,

3) B R B

4 3+ DREGPEF A H LT 5720, #, 5T
S, REMB IO EEFTHORL L4 £
WAL, SERMEREROBREHE L2, &
BEMEBORIRE» 2, [k FEROMRLFAE
L7,

a) EBMHEBLUFZE

EEE — 1 23], 3EMB I 4EHRNE
CEAR S (1965) D3 ODFEIC L DML 2,
Thbt, BAKEMIIESE, BEEEIIRTO
At 2~ 3FTI107 /ml o R R L7,
FEEAE I EIC R L o g TR IS & T
7z,
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BHEA1,5,000a 7 7R LE Y MISHAEL 7
%, 13C £721315CIcfR L, WEFEIIBEICH
AL,

FEH — 2 DRy ML 2o, b3
BB L URZEo 4 A0 L O AR 723
FIEM AT - 72, EAEHII ST 284 21213
KR ZES A & RBATE S M, (LM B L Ry
WAIZ I3 R BESESENIZ 107/ mb D B L % 5 8 T
AL 72, EMFEHEMIZI07/ oK 210EH721) 10
mlMEFE L 72, WK EZRBIZEAD S WL
L2,

NI 5 (RH100%) 12 248 B3R - 72 1%, {iS
(10—18T), ik (14—22TC) BLU &R (18—
26C) 126 HRI»72nh, #9 AZEIHLRE
DH I LICREELZFTAL /2,

EE— 3 IR ML TN, %
MO EREIC L ) EEY) L2 ol
iz Fig 8k Hilc6XaL, #FHEEED XicHE

L7z, 107/ mbn B i % WSR3 AE L, 15 55 12 24081
RoleDbo T 22128 L, 15HBICRFE N

HL7,
. 4= Panicle
. 4= Flag leaf sheath
i 4= 2nd leaf sheath
1 1 V Vi

Fig. 8 Developmental growth stage of young panicle
from the flag leaf stage (I) to the booting
stage (VI).

b) EE#ER
FEB — 1 E oL R £ Table 28127k
L7z,

Table 28. Relationship between the incidence of seedling rot and the age
of rice seedlings inoculated by different methods
Temperaure  Aucolseedlngs Voo of moculation g PSTREC
2 Immersion® 40
Dipping® 0
Injection® 100
3 Immersion 40
13 Dipping 40
Injection 100
4 Immersion 0
Dipping 0
Injection 100
3 Dipping 0
Injection 0
15
4 Dipping 0
Injection 0

a; Plant age in leaf number
b; 11 days after inoculation

¢; Immersion of the whole plant into the bacterial suspension of 107 per ml

d; Dipping root part into the bacterial suspension
e; A needle puncture at the basal part of leaf sheath
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B RE L 2 W A 13 C I 72 F 2SI R
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Tillering stage

AL R ERBSWSE $435

EE o 2 Dol oM, REHE LR
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Fig. 9 Relationship between the disease incidence and the age of rice plants
inoculated by different methods.
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LI % 7203 (B IERE N OBILER D 5 12 A L i
2BEITH, BEDA R TIIEPHOLIZHES 1
5,

EEB — 3 RN S E oMM 2 6
KXo L TrHEssEfE L e %2 Fig 100230 72,
I DAL E D KRR O OE X T, hHEER
A & LT AR (Fig 8, I, ) jo#HfEL
7ZEERECRKL Lo, JHISHL o
Foima K HERER F CHE L, LEEWIEE GO
e (Fig. 8, M) LIREIE MWL, DEOALE

3

Ml : Disease severity
723 disease incidence

Disease incidence
Disease severity®

1 11 il v v Vi
Stage of young panicle at the inoculation time®

Fig. 10 Developmental growth stage of young panicle
and the infection of flag leaf sheath.
a; Based on the assessment of Table 1-(4)
category.
b; Based on Fig. 8 category.
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PE B AHVRIBRELE o7,
PUEodFEr b, 4 373 THOEFHTLE

O 5 DG L) BIFT 255, B TlLAZ Y

NHEET L LD EHMS LS,

4) AZORBEET ( AHE
WLUCRHEL2EIHEP BTV hW L HT
(AR AET S, 4 AW EIERR L RIS T |
HEEE LT BN, TR TIZE LB, b
WELAZHRIFET LI E L CHT AR EL,
ZORRIZHEHORBEDC L 54 Z0MEHE
ETHDHEINTE (NEE, #K, 1974), 21
WHF L AIRIZ DT A DR & T < AR
ARl 72,

a) EBRMHBLUFZE

Rz L) I AR SR 2@
5, Table 29127R L 72 9 < AERBUCHE LT 5
ERRRL, AZORBEIFERELFEL 72,

Fr, 27— FT77KHABLUOA T ZEN
DR MZAEE L 72 A S ORI L SESERE 12 R
L, 205K BT AROBREHREL 2,

Table 29. Assessment of the heading of rice plants®

Grade Heading category
0 Neck node of spike emerges from the healthy leaf sheath
1 Neck node of spike emerges from the affected leaf sheath
2 2/3 of panicle length emerge from the affected leaf sheath
3 1/3 of panicle length emerge from the affected leaf sheath
4 Panicle tip is below the affected leaf sheath
. Emerged panicle
, " : Grade; 0,1
l« ! ! Non-emerged panicle
a : ) : Grade; 2,3, 4
" \ i a: Rachis
L L B L b: Flag leaf sheath
0 1 2 3

Grade of heading

a; Diagram illustrating a heading
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R EITATE TI2108 /ml, %EHTI3108 /me
EL, ZHEEEEWAICEALZ, BRI A
TORFFLHMER, BT ARORELEL TN

Naturally infected plants (Ishikari)

U1

) Inoculated plants (Ishikari)

Lesion length of rachis (cm)

Inoculated plants (Eiko)
T

Percentage of affected rachis (%)

2 3 4

0 1 :
Grade of heading®

Fig. 11 Disease incidence of rachis and the heading of
rice plants.

a; Based on the assessment of Table 29 category.
Il : Disease incidence (%)
3 Length of lesion

non-emerged

Percentage of
panicle (%)
=

Percentag of

affected
rachis (%)
T

Length of

lesion on

rachis (cm)
; .

10 102 10 10f 100 1% 107 108
Concentration of inoculum (bacteria per ml)*

Fig. 12 Effect of inoculum concentration on
infection of rachis and incidence of
non-emerged panicle.

a: One ml of inoculum was injected
into flag leaf sheath
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2T 580 DA 2 RENCRIFT 2 HE» L
REEE NS,

A 2B THEAKICEIEIEL 7224 A DT
FTICHBREI DTV HERL T Y, BAcT 5
IR THEYGE L CE KD, R TK
M BMDIREIC LD ERFT 5, Tabb, A#
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Table 30. Assessment of the heading of rice plants

Grade Heading category
0 Panicle tip is below the flag leaf sheath
1 1/3 of panicle length emerges from the flag leaf sheath
2 2/3 of panicle length emerge from the flag leaf sheath
3 Neck node of spike emerges from the flag leaf sheath

Degree of heading = >1(Value of grade X number of tillers in each grade) x 100/3 X total number of tillers
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Fig. 13-A Influence of four different day/night

temperatures after inoculation at the
booting stage on disease develop-
ment.

a; Based on the assessment of Table 1-
(3) category
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Fig. 13-B Influence of day/night temperatures
after inoculation at the booting stage
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Fig. 14-A Influence of three different day/night temperatures after inoculation at
the booting stage on disease development.
a; Based on assessment of Table 1-(4) category
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Fig. 14-B Influence of day/night temperatures on the multiplication of Pseudomonas
Suscovaginae in inoculated flag leaf sheaths and panicles.
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Fig. 15 Influence of moist hour on disease develop-
ment at the booting stage after spray inocu-
lation.

a; Based on assessment of Table 1-(4) category.

b; Disease incidence was recorded in 6 days,
Disease severity in 15 days after inoculation.
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disease incidence in two rice varieties with
difference of heading time. (1970)

a; Values were recorded out of 50 hills in each
plots.
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Fig. 17 The amount of applied nitrogenous fertilizer
and disease incidence at three varieties with
differences of heading time. (1970)

a; Values were recorded out of 50 hills in each plots.
b; Phosphorus and potassium were 8Kg and 6Kg
per 10a at all plot, respectively.
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Fig. 18 Amount of applied fertilizer and disease severity after inoculation

at the booting stage. (1971)

a; Based on assessment of Table 1-(4) category.

[ J: Standard application (N : 8, P2Os: 6, Kz0: 4Kg per 10a),
B : 1.5 times at standard amount,

0 2.0 times at standard amount
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