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2D, IS%FEEL-HROBIUHEMRE, KREE
D 351 5 LRt LTz, Oldfield et al. o X, {&
SRFARTHE, FHETH> THETHEEES0.8
g/100 g.sugar 5 Z L iX7cw, Bk, B
LB TIEEFEL S BL, SRREFREEETHRE
BRIZBEINY % L ¥4 L7z, Vukov and Hangyal?®?
b, FROEZHTTO, RBITHEOZE L WLIEINE TS
LTw3, %72, Dochlenko®® i¥, Botrytis cinerea
% 7213 Sclerotinia sclevotiorum (Lib.) de Bary #55%
FULERTIE, RBEESORT RTINS
D, BETECOFR7 VA VELENT S .
BRI L 72,

6) FERICRET ZHMED

MEDIC X BEHBUL, SRRE EME K X 3R
35N B, Vajnal® i, % 0EZH O T Dora-
chovska and Sandera W= BN L, FFE 4 v
DPHSEEEN D RREI IR 19 B 30 ETH 325,
FEACRBERETH B ik, BREHBURE I
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FEEREZI L TWw R, a—ov SOELZ Tk, &
B & UT Botiytis cinerea Pers. ex Fr. 22817 %
K%, Panassyuk™V i3, FOHEEZDF T
Morotchkonski DR EFNL, 77 7 4 F DI
AR 513 Fusarium 26 38, Penicillium 24 TEH353
BESH, TOROEL THEE ABIOREESHERR
iz &£ ~7z, Morotchkonski and Vitas &, #®
% B. cinerea, Rhizopus sp. B LU F. culmorum
(W. G. Smith) Sacc. #ITEEHURE & L CEEH L
TeEdN399, A XY TR, HERBOBERI B
cinerea W X 5 b O B b — & HY T,
Helicobasidium  purpureum Pat., Phoma betae
Frank, F. culmorum 2 & % B b Brig o iz #E1T
L, B¢ & U T Rosellinia necatrix Prill. OER% 21
7D, WEFCEAEICE T2 2 L8 REsh
T30, P4 YT, BREMRIX Sclerotinia scler-
otiorum (Lib.) de Bary, B. cinerea, Typhula betae
Rostr. i X DL W EEZ U 52, F betae
Sacc., F. udum (Berk) Wr., Rhizoctonia violacea
Tul.B LU P betae Z L 3BT OHELRDO O
% LR S 172199, Devillers*® 1, Orlowska 8 &
¥ Klaushofer and Hollaus 2 & %, i T DR
AL (silo) S FI L 72 BHBCEEAR D S O RRE S
BEEBRORER E LT, ®—F v F T B. cinerea O
SEHEENRLE L, SERRESEO 0% 0 ik
BELlZE, A=A MUYTTH, B cinerea D7E
i 50%LLEIE LI E 2 HE L2, & B, Klau-
shofer and Hollaus"® i3, B3 n7 0 RBEDORIE
21Ty, B. cinerea &% 5 B S HEOWRENR %
HE Uz, b7 XV A TiE, 1< 1% Edson®” 45, P.
betae BSILETWRRHE L, 0%, MBI ERILIRE
THEL, FRBEROER I3 2 L 2iEM LT,
Tompkins and Nuckols'®® &, # v ¥ > 7RI &
BRIt BIRE & LT P, betae & Fusarium %8&
L, # ® %, Fusarium ¥ F. culmorum & F.
oxysporum type THH, Zho JEOHTIE P
betae DIFFEMED B b V> & B F18D, Hodges®
13, FrrApsAHMLUIRRER AT, EMRE
2ICTHR L - OREER2AEL, FEHETE 21
& (15 B Fusarium), /BERE 6B 31EE (24
FhlE Fusarium) Z3RE LTz, Isaksson®® X, Botrytis
(cinerea type) WX B2 HEHUR.R7 XV 4 THI
S#% L 72. Bugbee'” I, Penicillium  claviforme
Bainier & P. vaviable Sopp #REHE & L TZE,

& 5 P. eyclopium Westling & P. funiculosum
Thom. ®BHIL 7229, %8B, 7 AV & T B. ciner-
ea DIMEBFEL Iz 50w, T3, P claviforme 3
B. cinerea WX U THEMRIEFE DO EHEL
7219, Halloin and Roberts®? i, SEARHETHIFOD iEE
3 35°CLLE D REEIRIZ R o T2BRI213, Aspergillus
Sfumigatus Fresen BMRIE E 85 Z L R &G LTz &
+ % i Cormack* 23, HFRUEERWHEEA L 72 5000
EOFERENRC, BREED» S OSBEERTo 8
B, Phoma betae, Aphanomyces, Pythium,
Rhizoctonia B X O Fusarium DS EES iz & &
L7z, Mcknight®V ik fuif, £ —A+Z V7T
Rhizopus nigricans Ehrenberg, Botrytis sp., Fusar-
ium spp. WRETH S L EN 5,

HRERREOETRRVEET 20I3BESRMN &
Ebh T %, Tompkins and Pack™®® iX, P. betae
W& BEBMOHETIE, 10°CRBZ 5 L ITEERICH
{73 L& L7z, Barr et al® i%, 18.5°CBLEW
%% EMRENABIC AT 5, T0ERIZFSE
L7 RBEDEENER ISR Y, BIROETHE X
2728 &Rz, Gaskill™ &, BrERFOBEE DS 12°C
L 1FCOFKMGELBL, MEDEREDEIERL
LTwd e L, &7, WEREK I DEH
BECEND L0, 1IFCTHEER2TIRKCE, B
cinerea DIREMED P. betae L VB R DI L ®IG
FEL 72, E5@ANVIEBWTY, 15°CELTF TR
Botrytis B O TR FEIC 2 543, 28CRL LK
%5 Y Rhizopus W L BHEBDHREL L b Lk
&L 7™, Toporovskaya™ & X #iE, B. cinerea
DEBRBEIRIE X 15~17CTH % 25, Rhizopus,
Phoma, Penicillium, B & U Fusariwm &>l
DIBHUFENZ 25~27°CT, B. cinerea £ D b F k&
Ehb,

IR RE T 3 HE I OWT, Hull®? i3, 3G
L7z RtRBETRE S N D &, Leuconostoc dextranicum
de Beijerinck &2 & D BT % L iRz, Atterson
et al®ild, BHE L ¥R L Y L. mesenteroides
(Tsenkovskii) van Tieghem, ¥ X U Sacchar-
omyces rosei Boutroux %D 3HDEER % 5BEL,
MBEOHBEC LD TR M7 UBEELEEN, BED
FREWCE D, RS TH2BEEEA Y 7 I DE
E£3hbEHE LTz, A Y T3 Schneider et
al'"? 2%, BAESERIE IS L SIRE RSB,
THEDu—Y a2 — A (FEHULEREREBCANT,
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WHEs 2R S SR »osMsndMiE L
[Bl—?D, L. mesenteroides & [RIE L7z, Vajnal®? i3,
Dorachovska and Sandera O#F3E & L T, Bz
R 5NLME & U T Bacterium coli (Migula) Le-
hman & Neumann Offl, X7 FrBLtEero—
AR D B. betae Chester viscosum & B. betae
Aavum, B X UHABELEDOKERE 2, FIROWE
R, ABEEOMBECLIVEL B LT,
Bugbee et al.?® i3, BRI 3 FARMABIIC b
MELFEET 2 2 L 2WE L, Pseudomonas %
DEBERTE LR, 3561, BENERINLS L,
INSOWNERIC L DFEEESE Y, pH LR
SOMETL, BITHESEMT 2 2 L 2iElL -,
Kabashnaya!®® &, BPEH W BUSER % 4 U732 R
» 5 13 Eywinia  carotovora subsp. carotovora
(Jones) Bergey et al., Pseudomonas fluovescens
(Trevisan) Migula, Bacillus sp., B & UVREED
Enterobacteriaceae D235 8 & 1, BEAER %
£ CT-3RD & 1 Erwinda bussi (Migula) Magrou
VOEEAND Z L RS Licas, 2 s OfEort
THRERE DL TRBEE Loz, 2OE 5K
BRI EAR > S B S A B B L T, B4
HIICET T3 L0 I8l E <, FEMICDVTH
BEIRTHZY,

7) BROBL

PR ORISR & LT, INEEBDOHRE, i
Bk o7z O, WEBRORE, BELvolk
BEOHIMHE, BXUEEICOLTORESTOIT
Wh,

Kessel'*® iZ k #if, FA YT, N#ELFHED
%P THBES N B OEFBOBBRBAE L, ¥
EEBOBBHLEE L3NS, 41 ¥V AT, Old
field and Duton'*? 2 &k ¥, 7.5~15cm OE S 12Ek
THET 2 HEBSHE I Iz, Bastow? 12X b,
R UV YOI X 2BBOS, BEDZE
NS W EPEREN, SIRFv Iy —
& AHED, IBRAROBEHILCRASATY
e —H7 X ) A TiE, Dexter et al.*® 3K
MO/ A VOB, MO S IAFy 7 v —
 OFIE %3 #4725, Akeson and FoxV i, B &
LWBEOTVHRVEELTBY, RY Forry
OEA & BHER, /A VPIEROBERE & B % B
RI52e0h2 4B L, 745 FD Ber-
ghalletal @ L hif, ¥—hER, FI9RF v

v—1t, BEOIEHEECHE TS L, 3y HORMY
BETY, NAAVNBREE+ 3~ 1°CREELT
BoOZenTEDZLEN, TTAFy 7 ¥ — b
BEROWE I IEHTH 505, RUBITFEERICIETR
+aE LT3,

L IAT, REOFREHMET 5 LFHHREW LD
NANVBENERTZ, 2O, BEOHKRES
A NVRIEEFERL THHIL, DoBRRPEET
BIEMTHOA T35, Rice and Burke's? i &
NI FREEL 6°CRBZ 5 LHIEFESRE 572D,
EEFEEASKHE L SN2 BETbIL TR VR LY,
A X7 (controlled atmosphere storage) Tid,
BN O B LR RBEE 6 %, BRBEL 5%
L, BER 2 CCEIRER, 791 DRI
BOTREHEZ EMEIN TS, Wyse?? 3,
BRROREREZ 1.5~5CEHEL Twb, L
» L, WHO S OBEEEIEROLZREHE R
nAbHy, RPECHE TR, /4 VORBERTH,
BB L D BHIT 5 L BEET, #E 20
AR GBRESLHT 20, BELTHRLE
WARBNTVB2Y,

HEHN & BRIZDWT, T, S VB
FA LIV EBET DAL, FEO® pH L,
KO RS & 2 KEEE O EFIH ORI H
D, BRI HR e HE S i, FERITH,
Mumford and Wyse!®? 12 & 0 3EREIE &2 B
RBTbh, N/ INEFTRYT V-,
Penicillium ¥ Botrytis DBBEERH & DRACTE
MBh 5 LG 3 NT:, Bugbee and Cole?® i3,
HRBIZ T TR - VAEE TS Z LD,
Phoma, Botrytis, 8 & U Penicillium = RSHERET
5 EVI&ETH, FEEBCEENM, B g
TEDLEHRELTwB, Miles et al.®? IZZERTD
AZV—= v 7EERFEL, FTRYT -V
Fusarium 2 YRS 553, Rhizopus W IZFHED
BWIrERL, MAOMITALV 7=V T 2
S=NVF P NI LABENTH S EHEL 2, Van-
stallen and Vigoureux'® @ X iz, 3805
W IE, F7 XY — Vv OMER 2 ERIET %
HELH D, Graf™® OF TR TV =BT
IS4 VEBRTIE, MEBRLEOEY FHREL T
5, ZOf, FEVOHEFEOWHI, v v 1 VBt

VoY FONEIIEERALENE T2HRENH
3209, Jo 3, EYEIHRBEI DL TOHREIR>h
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AN
C. BERIZHITAHE

HRCB2HEBEEL T, &<, MicBiT3
WEELWME S, BB X CBELE, SER
R, 1B TEET 2 FES R s bz, 4k
Bk 7z  OEEE TR, E1L'0 255 K@ AL
WoOWTEREL, Z 0%, EHEEREELE S 1%
FEhlc, UL, TOHETHE, /4 VHICEE
T LEGEL B 705, HETIEIC g EE
TH2EEHEN T35,

MYHAORE L Tz, BEHS 2 B E
FBOFIREHK L, KBETEHEOBHEERDOHL,
IR O Z & BIRE Uk, S 1 I3, &
KRG TEHOBENEL S 2 L AHEEL, BEAK
TSR EORERR L, WEAEE S Z I vy,
BBz & v kb ien,

HiT o 3B EBYEBE 25 2 2 L ERY
BWiNd 52k, BOBEX L TITEEOZEDX
ELIEERLY, RAELLEEL2 DO T EKICE
B3 3fBOMSCBRMELH 2 2 L 2HEDL
7289, & 5z, TROIESROBE I LD, SEEDOHB
BOREMNRLSL Z L 2R, [NERICBT 5,18
BEREWIEERFELS, BEZETED 60%
WAERT & 7z R 2 BT L 7213,

EROWER I & 20 ELRCEL TR, 7°C,
#7120 H DT T 90~170 g/t/day"'?, 8°C, 113 A
OB TR 70 g/t/day®® & DUIEBELHRE S h
Twd,

FEERCEL T, BREYRLER TR, 1F
e afEDs, [7 9 1 BREEE | OR&A08
FHEENLTWE, ZORBEICDWT, FE - £EX
A0 1%, B SA VS 6 EORKRE 208 L, B
YEMEDRESTE Penicillium  expanswm  Link ex
Gray emend. Thom 3% & > Z &, Botrytis

cinereq \ZIEFRO pH 2{ET ¥ 255, P expan-

sum TIEERSE 5 EWRTH U, FELVEHE
BAE LR Tz A 13, BRSEROEEDO
FEREMRE I Botrytis sp. (cinerea ) ThH 3
EIREL, Y ERWIERR T PCP, = FI/VEEREK
H, ¥+ 7YY TRVHIRPED DN, F¥v T I
KEZEHABRTY, MUPRPE LRIz EBX
T2129 7 6 OIRE R EW, FHW 3aET 0B
WOWLTHEEH L 72 ERARICEL TikggRs0
WEER L, SBEE % B. cinerea ® 1 RF LREIEL,

EHBBGRE L LT 7« =— ViR(bAER 281,
POEF - fIgRIOD 1k, KB SA W &8 L 7SRIRE 0
1, B. cinerea, Fusarium voseum, P. expansum,
B & U Phoma betae O 4 BEIEBHBURE L LT
BEL, CH B cinerea DIBEREBEHLTH
, WEELRBMWIEERE L, &5, /X
A NVRIED 6N L RREE, B X > THRAERY
RFEAMUNE R ->T VDB I ERIEHLIY, %
72, BRI ROR R LI SEAR T, IRERES L B
pHZMET L, BITHENEL {8T5 I L 2R,
B. cinerea A 70— A7 LUBEELET S
ERIEREL 120, Z O, RS TRIEREER
WHIBERZHE U 2HHEEL UT, Leuconostoc
mesenteroides WL BT A a4 a3/ Ay 78y
BSBR 2 RRE L 2y, %72, RS RUR O EMbs
BriconwTHREL, ABEAHBIROE L
Pseudomonas cepacia D-202 Bifk% BH L7129, DL
I3, HEEBROBENCE) 2HMEDLETEE L
5 b,

1. STEERORR E RIROGEE(L

A, RS LHBE N 2 RRE L ITBBERIRORER

PR S BES N B SRIRE & Ui, 30 LR
a3, QAT 1 B 6 @hiiska e
B, WEOHTHY, FELVLIERIE S NE D 5728,

T YA IBRBREOKE & LT, Edson®™,
Pape'®®, Panassyuk!®V, Bugbee'? FHic &k b, @
OXRREDPHE SN TV B, HETIEME? 28, F
BB & LT Botrytis sp. R fBREL, 24180 28,
HEARITEECS$ET % B cinerea D WT
TR U7z, AETE, FESEREEEL 2R A
W BRREESHL, FOREEL2FAEL, B
BEEIR ORIRDORE %2 KA1,

a, RO NI RIRE

1) EBMRs L UOAHE

Fiz, 1981/82 FEHE» 5 1983/84 FEE F TD 3 &
BEER, BSOS 2z, HERIR O Vb S ER
FEREFEM LI, IhosBiERERYZF L o8BI
ANTEN L OFR LR >, FIBOXRBREFL:
H&ICOWTR, the&Enkdic, PEEEY
oy b THEEL 7z, BERERC DWW T, BE A R
ZROTEBEER - @eEBosRme2do B L
72o T0% T8/ — N CHE KERE LI, BEK
TABEL, BHEAHMER TR AL, B PDA
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F V2 A EERENICER LT, 25°ClTiE L,
MR U - BB emE O R R A £ EMES T TYI D i
D, BERTHE R 1872, 78R % PDA ¥R ETA
Y, BB L OBEEERE L, S8R T
Enholehd, EREMCHBRSEELRTR L8
Bco»Thd, FERRICEREEHEL 2,

2) EERER

ANV XD BRI L 7 EHGEAR D & 1, ET 398 Witk
ROBELUTz, BT E o2, EIRECER
ShI-BETEERE L bOE2ED, FLLT
Barnet and Hunter”?, FH/I[ %9, Domsh et al.5®

DEHEBF I, BRIZL 5598 %1T> 72, Tablel
WRERZRLUID, ERECHEEL2RKEZ 48
19 Biofianic, 3, A—ETCbEZLEL
FEZeND0B%RLHY, SETCRBIHETE
7oo B OH, E—HIS OB L D B Eik
DOMERER % Table 2 WRLTz, 5106 Bik%3d
7223, 2Bl BICOETE, B 71.7%1 Botrytis
sp. T, BELTHEVORE Y Zof, Z O,

Mucor sp.(hiemalis type), Geotrichum sp., Phoma

1ty

AN

sp. 1 (betae type), Pewicilium sp. 3 (expansum
type), Fusarium sp. 1 (culmorum type) @ 5 K43,

Table 1 Fungi isolated from stored sugar beet roots®

Mastigomycotina

Aphanomyces sp. (cochlioides type)

Pythium sp.
Zygomycotina

Mucor sp. 1 (with black sporangia)

Mucor sp. 2 (hiemalis type)

Zygovhynchus sp.
Ascomycotina

Saccharomyces sp.
Deuteromycotina

Alternaria sp. (alternata type)

Botrytis sp. (cinerea type)

Cladosporium sp.

Fusarvium sp. 1 (culmorum type)
Fusarium sp. 2 (nivale type)

Fusarium sp. 3 (oxysporum type)
Fusarium sp. 4 (solani type)

Geotrichum sp.
Nigrospora sp.
Papulaspora sp.

Penicillium sp. 1 (digitatum type)
Penicillium sp. 2 (decumbens type)

Penicillium sp. 3 (expansum type)
Penicillium sp. 4 (verrucosum type)

Phialophora sp.

Phoma sp. 1 (betae type)

Phoma sp. 2
Rhizoctonia solani

Rhizoctonia sp. (binucleate)

Scopulariopsis sp.
Trichocladium sp.
Trichoderma sp.

a) All isolates were collected from the surface and
internal rotten tissues of sugar beet roots stored
mainly in an area at Memuro factory during 1981/
82 to 1983/84 campaigns.
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Table 2 Fungi isolated from rotten tissues of sugar beet roots?.

Fungi

Number of isolates Percent (%)

Mucor spp.

Alternaria sp.

Botrytis sp. {cinerea type)
Cladosporium sp.

Fusarium sp. 1 (culmorum type)
Fusarium sp. 3 (oxysporum type)
Fusarium sp. 4 (solani type)
Geotrichum sp.

Papulaspora sp.

Penicillium sp. 1 (digitatum type)
Penicillium sp. 3 (expansum type)
Penicillium sp. 4 (verrucosum type)
Phoma sp. 1 (betae type)
Rhizoctonia solani

Trichocladium sp.

Trichoderma sp.

14 13.2
1 0.9
76 71.7
1 ’ 0.9

6.6

1.9

0.9
11 10.4
2 1.9
2 1.9
8 7.5
5 4.7
10 9.4
1 0.9
1 0.9
1 0.9

a) All isolates were obtained from rotten tissues of sugar beet roots in piles in an area at Memuro factory.

Table 3 Relationship between mycelia colonizing on sugar beet root surfaces and fungi isolated

from internal rotten root tissue.

Fungal genus isolated

Mycelia colonizing on root surfaces

from rotten tissues ] Botrytis Cladosorium Penicillium
Mucor 8.3% 15.0 20.8
Botrytis 95.8 90.0 70.8
Cladosporium 0.0 0.0 0.0
Fusarium 0.0 5.0 0.0
Geotrichum 4.2 0.0 12.5
Penicillium 0.0 10.0 33.3
Phoma 0.0 10.0 0.0

a) Percent of fungi isolated from rotten tissues, when the rotten sugar beet roots were classified
with each mycelial type colonizing on the root surface. The total is not 100 % because multiple

fungi were isolated from one root.

5U%LAEDOSEEREY TR LIz, EREEMICKEET L E

WY, NEHEEL D oM 2 EREE OF%
% Table 3 2R Uz. FTEIZ Botrytis DEEHNTD
>N B EETE, AEHEED S b Botrytis BEET
DEES N, 95.8%E L7z, RENZ Penicillium OB
EDRD s @ERTE, WEEED 33.3%0 5
Penicillium S5 BES Ntz 28, BIEFIC 70.8% 2 &
Botrytis D338 S 1z o EBEI Cladosporium D
PED SN EE TR, PAEHHEBED90.0% 5
Botrytis 03538k & 1L, Penicillium » 10.0% 78S
7208, WE L L TBE S W Cladosporium 13, WER
R NN e ol s ¥ A (R4S D (Y

b. SERRENIERICHT 2HEFEME

1) EBMEE L UFEk

NRANVEDREEIRLAREUE 2B XAV
7o BEKE T FUBINEY v 7 4 £HHER (B
TPDA), 25°CT, 7~14 HMISZE L7z, BEOR
B E, EESmm DI R—F =T Bk T
BREEE U, BEMEE LT, 10 B L b IE
L, 3°CTHHL TB Wi BERFRE Hvi.Gas
kil OFERLEZNY, 13806cm OWE%, 1H
b7z 0 4 FTOERL, HREICEEEOERN
T, 15°C, BE 2 2 HEBEL, HRELLE
ZMMOERRHE L, BREEErEH Lz, ERi
3N A CEREL, /BN Fva7Tz Botrytis sp.OKS
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Table 4 Evaluation for pathogenicity of fungi isolated from sugar beet roots in a storage pile by

the interior type inoculation®.

Fungi Number of isolates Rot index®
tested (Botrytis =100)
Pythium sp. 1 2
Mucor sp. 1 (with black sporangia) 3 0
Mucor sp. 2 (hiemalis type) 6 0
Zygovhynchus sp. 1 0
Alternaria sp. (alternata type) 3 0
Botrytis sp. {cinerea type) 7 100
Cladosporium sp. 2 0
Fusarium sp. 1 (culmorum type) 2 65
Fusarium sp. 2 (nivale type) 4 1
Fusarium sp. 3 (oxysporum type) 2 9
Fusarium sp. 4 (solani type) 2 0
Geotrichum sp. 3 0
Nigrospora sp. 1 0
Papulaspora sp. 1 18
Penicillium sp. 2 (decumbens type) 2 1
Penicillium sp. 3 (expansum type) 2 39
Penicillium sp. 4 (verrucosum type) 2 2
Phialophora sp. 1 0
Phoma sp. 1 (betae type) 4 32
Phoma sp. 2 1 6
Rhizoctonia solani 1 0
Rhizoctonia sp. (binucleate) 1 0

a) Gaskil (1952)"». Four cubic sections (bcm x 6cm x 2cm each) of sugar beet roots were used for
each inoculation. Mycelial inoculum grown on PDA was placed at the center of a section. The
inoculated sections were incubated in the moist chamber at 15 °C. The area of lesion was

measured after two weeks.

b) Rot index=(Area of lesion)/(Area of lesion of Botrytis isolate) x 100.

BEE % 100 &3 2 TER LI,

2) EBREER

Table 4 \ZBREBER 2R LT, HBORBEE,
HRALLEORBCH 2 11ETED &> L1,
Botrytis sp.® 15°C, ## 2 BB OBEDEREIZ
21~44 mm T, HREBEETRKTH o7z Bowytis
sp.DIEWEE S 100 &£ L, BEOHD S WI-EED

B EEERERD 5 &, Fusarium sp. 1 (culmor-

um type) 2% 65, Penicillium sp. 3 (expansum type)
#3539, Phoma sp.1 (betaetype) »332 L7z -7,
Papulaspora sp., Fusarium sp. 3 (oxysporum type)
B I U Phoma sp. 2 93, THICRSIERTH 57228,
iDL, B ABBBEREFEOE TSI
BELI:OBTH T2,

c. WEARRENREE

1) EBMEL LU

AR OBEREHER I 38 T, BMITREIESS 30 BLE

T, BARGHERENED S 4B O W THEES
Toiz,

Botrytis sp. 1%, Czapek Dox FEREFHL % EA 2,
REFRELTCT RO, 78/ —R, £72135 7 4
=A%, 20°C, BETEHEBELLKRO, EE
DEBREETRE L, KBFERE 7P UHL UL
BEER G, 20°C, BEICHELREEOL S
DD, FAPREOFEIZID, 1L OB
BRIE Uz, REMIT 2 BR%ER, EROEBX
VHERTORESRHEL:, Eb 1 » AEHE
%, BRShEEORE S RHIEL 2,

Fusarium sp. 1 1%, PDA, 25°C, BRI B} 25
EOXBERFA LI, Carnation leaf agar (LT
CLA)'#9, 25°C, 12 RefIEHIOMIAT i< 2 BREHE
L, RESERTFOBERAZEHEL, KSR
BEBORWE LT, RIRR, BEEBEFORMER2E
2L, KEarfFELL,
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Penicillium sp. 3 1%, Czapek ZERIgH, 25°C,
BuBU 2804 TREZHAE L, Rght18
MEEL, SERTEHREREEHEL, 2y, 74
TIA4APBLUSGETFORS S RHE LR, EHEO
WEERE AN 7 R—5—THIBRE, 1EEHZY
4D, Zitsny) v TRRCEEL, 25°C, BF
W 10 HEHE L ¢, RS BE Lo oEE £ 8l
ELT,

Phoma sp. 143, A —F S —AFEKEH CLT
OA), 20°C, BEET i 1 HHE L, BEOLF L,
SETFRBLUCSERTORREEEL, K&3%
HE L. 20, BWIHTCIHEEHEL, 1NXK
BT P TLAERTLT, BROEEEFH

F YA EANOERO D, 2 RBEFEMAY v
4 ®®HT, 25°C, 11 HEEELLEEK 2.5 12,
BEAK 100 ml 202 TRERL - BER S FRLL, E
F9ecm OESYy—VIZ, BT ml ZREL
RELETE L., 1EHESD Iy —VEH
v, 13yy—VHlY T ABFHRE2EEL
T, 25°COH 5 ARE T 18 HiFHRIEE L, S
PHE L, KB, L LT, MTEE
ORI, H2EBER, RS THABREEL
72 P. betae ® BCR-02 8 L UFBST-01 D 2 Bk %
Az,

Table 5 Mycelial growth and color of Botrytis sp. isolates using three different carbon sources®.

Dextrose Arabinose Raffinose
Isolates G N
Growth rowth Growt
(mm/day) Color (mm/day) Color (mm/day) OO
55-SR-004 12.5 gray 7.5 gray 7.6 gray
57-SR-053 12.0 gray 7.2 gray 6.0 gray
58-SR-087 8.7 white 6.3 vellow white 7.9 white
58-SR-095 10.6 white 5.5 white 5.7 gray
58-SR-100 7.6 gray 4.8 gray 4.2 gray
58-SR-105 9.4 white 5.3 gray 5.6 gray
58-SR-112 11.0 gray white 5.4 gray white 7.4 gray
58-SR-116 9.7 white 8.5 white 7.3 white
Average 10.2 — 6.3 - 6.5 —

a) Mycelial growth of isolates grown on Czapek Dox agar plate at 20 °C under dark condition was

measured.

Table 6 Number of nuclei in a hyphal cell, dimensions of conidia and sclerotia of Botrviis sp.

isolates.
Number of Conidia® Sclerotia®
Isolates .
nuclei per cell® (em) (mm)

55-SR-004 32 12.1X8.0 —
57-SR-053 36 12.4%8.8 -
58-SR-087 32 10.1X7.0 + .
58-SR-095 31 11.6X8.0 5.2X%3.9
58-SR-100 32 11.6X7.6 3.6X2.7
58-SR-105 33 10.7X8.3 4.9x3.3
58-SR-112 30 11.0%x9.4 5.4%3.7
58-SR-116 38 12.3x8.8 —
Range — 7.5-17.5%X5.3-12.3 1.9-10.8%1.4-8.9
Average 33 11.5%8.2 4.8%3.3

a) Giemsa stain was used to visualize the nuclei in a hyphal cell.
b) Dimensions of conidia and sclerotia of isolates grown on Czapek Dox agar with dextrose at 20 °C
under dark conditions were measured two weeks after and one month after, respectively.
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2) EBRR

a) Botrytis sp.

Table 5 # & Uf Table 6 iR %R L7z, Czapek
Dox EXIEH E TCOKHTEARDE, SERTFOEK
8, BOEES I UBREBERELO TELRE
2, F—BE ORI L VBT 22 b o7,
REF I 5T, 55-SR-004, 57-SR-053 B X
U 58-SR-100 3 # D @K T, 58-SR-087 B &
U'58-SR-116 BHEEOALAGL s HEHB TH->
Too B 3ERRIE, KRR LV EBOOLPPE
LU, BEOMRERREX, FA—RIBETH, BEE
BITRAL.8EOERD -1, FHETIE, KEE
7 RUBEE T AEMT10.2mmm/day, 7 7 ES —
A LT LEEMT6.3mm/day, T74 ./ —RAET S
BT 6.5 mm/day THHo72. MBI I ZHET
2, BERCREREEIRD st oT, BRiZ
TR 3~ 7 pum, ¥ AVEREIC L ZBEOFY
B2 33 Thole, SETRIEILT, TI34£L, &
HiEARREAHE Lz, SEFROTHIBAOT,
HiclEnizse <, EAD, RO
BTHoN . H R 1~2mm, FREAUECE
<, BIZ9~17 um Thotz, HERTFIIFEAE
72BN T, U UIEESCEE L A28
S, BT OEIZMHENSKEBO T, RERF
W, B%7.5~17.5 um, §§5.3~12.3 ym, VT
13 11.5%8.2 um, /B 1.4 ThoTo, EREE
EEW, TRV Y- VEMIABET S L 2R
BETHh-T:, BEEERLZWED Doz, BK
ENTEMOERMIZPRFET, BLOHABTHS
2, BiHoE: b wBErt -7, FEREOE
BoOKE2iE, Fi94.8X3.3mm TH ol

b) Fusarium sp. 1

Table 7 i#R %27 L7z, PDA §#th ¢k, #iE
ROKHEREEE R L. [HEREITIOH
BTHoTeds, Bk IRBAEH UV, B
FHOERB L UEXRKEII A — 2 YRBKEGL
Tro BEOEBTI XD THET, MEHE XY
19 mm/day (5.7 cm/3days) TH o7z, CLA Kl
LT, SEFRRARO RF 7oL TAL,
SEFEAMEIZEM T 774 FThote, KB
SETFRER, ZHART, OB AR
L, fROMIEEE T, BEEREE 5T, ¥
4.8 THolzo BIFRIT 29~43 ym, TEIF 4.4~6.1
um T, I 38X5.1 ym Th - oo NG ET DI
BRITERD &g ip o 1o BT I » & BRE T,
BRI 7.3~9.8 yum, ¥ 9.1 ym T, FEEZ 72 1F
EHET, B—F - EEL TERS s,

C) Penicillium sp. 3

Table 8 IZFERZR LT, KL, Czapek FEXRE?
HETEROOEFLEH LI, BOA CRBHD,
IEOFUWREEE LT, kB, WOREE TR
BrEHL, BEEMROO» SRERET, B
BHEBOCZEALL, HEOMREE I TFY5.6
mm/day TH o7z, SMETHITEEE IR L WVIER
R, g, BETHD, POFRHAAL .
RN E 50 umBET, S8, A MVBLUT 4
74 NhoBlRani, A MidSEPHBET,
2~S RS WAEFERERL, K& S F11~18X
2.5~3.8 ym, F¥TIX 13.7X3.2um ThHho7,
74774 NG Yy 7 VBT, 3~8K%EL, 6
~10%2.0~3.1 ym, SFHITHE 8.1X2.4 ym TH >
T2o SETREE» STERE T, 1BH, BPADA

Table 7 Mycelial growth and dimensions of macroconidia and chlamydospores of Fusarium sp. 1

isolates.
Mycelial growth® Macroconidia® Chlamydospores®
Isolates /
(mm/day) No. of septa (yem) (um)
55-SR-048 22 4.8 37X5.0 9.0
57-SR-043 20 4.8 36x4.9 8.7
57-SR-075 16 4.8 40x5.3 9.5
58-SR-094 18 4.9 39X5.2 9.1
Range - 3-5 29-43%X4.4-6.1 7.3-9.8
Average 19 4.8 38x%5.1 9.1

Y
fat

Mycelial growth rate of isolates grown on PDA at 25 °C under dark conditions was measured.

b) Dimensions of macroconidia and chlamydospores of isolates grown on CLA at 25 °C under 12

hours lighting conditions were measured.



HEFHETE - 7 v A ORFIRBMC ST 258 333

Table 8 Physiological and morphological characteristics of Penicillium sp. 3 isolates.

Mycelial

Dim. of lesion

2 e TN
Isolates growth® Mtz.tul:;e Ph1(alr1g)e N C(znlril)a on apple”
(mm/day) #m # # (mm/10days)
55-SR-080 5.5 12X3.3 7.6X2.1 3.5 19
57-SR-061 6.0 13%x3.3 8.4X2.5 3.3 16
58-SR-084 5.6 14%X3.2 8.1%X2.4 3.4 22
58-SR-110 5.3 16X3.0 8.3X2.6 3.4 19
Range —~ 11-18x2.4-3.8  6-10X2.0-3.1 2.6-3.7 -
Average 5.6 13.7X3.2 8.1xX2.4 3.4 19

a) Mycelial growth rate and dimensions of fungal organs of isolates grown on Czapek agar at 25 °C

under dark conditions were measured.

b) Four apple fruits/isolate were inoculated with mycelia and then incubated in the moist chamber
at 25 °C for 10 days to measure the diameter of resulting lesions.

Table 9 Physiological and morphological characteristics of Phoma sp. 1 isolates.

Mycelial Rate of
yeena Pycnidia® Conidia® NaOH ateo
Isolates growth® (um) (um) test? damping-off®
m m e
(mm/day) # # (%)
57-SR-023 9.0 266 3.2X5.5 N.R. 43.4
58-SR-012 9.3 - 3.8X5.5 N.R. 30.2
58-SR-086 7.7 329 3.7%5.5 N.R. 21.9
58-SR-123 8.9 280 3.3X5.7 N.R. 49.5
Range - 210-410 2.5-4.4X4.4-7.1 - -
Average 8.7 292 3.6X5.6 - -
BCR-02% 9.0 - 3.7X6.0 N.R. 31.3
BST-01¢ 8.9 280-400 4.0X6.2 N.R. 25.0

1Y
~

under dark conditions were measured.

Myecelial growth rate and dimensions of organs of fungal isolates grown on Qatmeal agar at 20°C

b) Pigmentation was observed after 1 N NaOH application on mycelia grown on Oatmeal agar. N.

R. means no reaction.

¢) Three pots were used for each inoculation.

Homogenized mycelia were mixed with sterilized

soil in pots. Twenty-five sugar beet seeds were sown in each pot, and then raised at 25°C in a
glasshouse. Rate of damping-off was determined after 18 days.
d) BCR-02 and BST-01 were isolated from heet roots showing crown rot and constrictive symptoms

in the field, respectively.

BET, EE2.6~3.7um, FHY3.4uym ThHho7z,
Vo IADERETH, 25°C, 10 HRET, FHEE 19
mm OEBEREE U,

d) Phoma sp. 1

Table § HERER LIz, 4 — b I —/VEEREH
LoE#ER, VOEA, B BROL Lo, HE
SEPE X 8.7 mm/day (6.1 cm/7 days) TH o Iz,
BEADKELT VY A0 TIC X 3 E5MERD
S lo, SETRISHEEM £ 72 3FEHEED
WHEPEEL ., BEAT, KB LERET,
AHFLITER 2R &, BEEX 210~410 gm, FJ 292

um THoTz, HERTFEIREGOEEE L ToHE
FHRIoOEEL, 1Miac, &a, T8, BB
SIMHET, K& 813 4.4~7.1X2.5~4.4 ym T,
P 5.6X3.6 um Tholz, AL M OEK
b, Uy A EYMEER I Uk,

d. % %=

WFESER I HAE T 2B R B L D EL
FER, 4R19 8 28 AR L 72 (Table 1), Va-
juna'*? 2 £ OFEEOH T, HEHICHIRET 2 KK
B3R 9BE2EA LD, BHLZRREOH,
Mucor, Alternaria, Botrytis, Cladosporium, Fusar-
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iums Pewnicillium, Phoma, Rhizoctonia, Scopular-
iopsis, B & O Trichoderma ®© 10 BEEHOPICE&
FNT Wiz, 72 Aphanomyces & Pythium & Cor-
mack*) WEH LB THo7z, BD 7TEBIIEHD
BHizowET, T O Geotrichum & Ni-
grospora Wi, /R A FVED, ) v a1 DR
FHETZ2ESEENEDOD, IR I{—
)72 TR TH > 7z,

AR 513, L IRREONEBI H
A1R2BIE DB AN, Z0Oh71.7%k
Botrytis sp. TH -7z (Table2), 74 VADFERE
2 1& Botrytis, Cladosporium, 3B & U Penicillium
DHEBENLERD SNIDT, ZNoHEMIKE
LR el L, B> &> R REO 5B
Tol k22, RMOEE W b & F, Botrytis 13
EERTHEEE NIz (Table 3), Devillers'® &, &—
FUYRBLIUL—A MY T Dsilo EFETHEOIER
WA 5 DS BEERE & LT, FLT0%LLE, 50%
LIER B. cinerea TH -T2 LR L T %, Jb#gE
CBWTY, ThoOEXL LERE, Botrytis sp.0D45y
BEEREBLEHL TEL, SANVARESREL THRELT
W2 L RRER LI,

SHEL T RRBEOICE B 5B EME S,
Botrytis sp. 38 b ¥ <, Fusarium sp. 1, Penicillium
sp. 3, Phoma sp. 1D 3EbEWFEEERL

(Tabled), fiEicBWT, RKbLELRT VI 107
BB MR E X B. cinerea T, I D12 Fusarium
spp., Pewicillium spp., Phoma betae, B & U
Rhizopus nigricans Ehrenb. (R. stolonifer'™) %
RE E U TREE L o3 75 1217:93,98,131,152,153,187)
JEFE I B VT B ME L Rk T, ERo 48

BEEEOBERTH D, AR 248/ L & 5 i,
Botrytis sp. P EBRREEIC > T3 L Ih
Too 2B, SEERIIIEESETERD D > Rhizopus
BEENL P o7, Gaskill and Seliskar™ i &4
1, A RS 15°CLEAT Tk, Botrytis BEEZ
BROBERE 2355, 28°CEMB A 5 L Rhizopus D
HEEDEINT 5 &8 Tw5b, JLEEED A VK
BIEEBINTHWEDT, 2O ED, Rhizopus B3
SIS N —RE ko RS D B,

RIRMAR» 51, blRo 4Bofic, REMEEER
HHENRWH DD, Mucor spp. & Geotvichum sp. B3
HBWERTHEE S L7z, Hodges®® X7 > %4 »
5OME LT RIRBEIC oW T, TR % 21°CTIF Lz
REOREMSEERET L, WAER & UT M. heterosporus
Fischer sensu Baijal & Mehrotra (M. tuber-
culisporus'® ) %Rk L7z, Klaushofer and Hol-
laus'™® b, silo» S WML BMER > &5 M.
hiemalis Wehmer %538, FEL Twb, Geotri-
chum &7 VA 25 O EEHRE T8 0L, REE
OFBPCRETLZEHELTRIAISNTWS, 47
B W, EE0T v 4 ISR CRET
LEBELRBEETHL EEZBND,

BlE, 7 >4 4 BrEIEHOR O IECRIRE 4 8 2R
LT, Ch o ORFEMRIUTOL 3 2% o7,

Botrytis sp.DFEIE X, Morgan'®® DEi#E W L7z
o TTolz, MEREKEDO S EFHHIZES 750 yum
MET, HEEs :2hol, BRI ORE
30 ET, SERFOREZIZI~ITXE6~9
um OEEICH Y, B. cinerea WHHY L7z (Table
6) o Table 10 AR, FRA T > o 1 SR HE
B, EA T v A BHROHEE O, Ellis® 5 L U

Table 10 Comparison of the morphological characteristics between the test isolates and the descriptions on

Botrytis cinerea Pers. ex Fr.

Description® Numb.e r of Conidiophores Conidia Sclerotia (mm)
nuclei/cell (em) (m) L/B ratio
Test isolates 33 1000-2000%9-17 11.5X8.2 1.40 1.9-10.8%X1.4-8.9
(7.5-17.5%5.3-12.3)
Sugimoto - 1000-2000 X 10-18 10.9X8.6 1.27 1.0-8.0X1.0-5.0
(6.3-15.0%6.3-12.5)
Klaushofer und Hollaus — 3000 X 10 9.8-10.3X8-9 - —
Ellis — >2000X16-30 8-14X6-9 1.35-1.50 -
(6-18x4-11)
Morgan 30 >750 X~ 12 X8 1.50 >2-3
(9-17%6-9)

a) Sugimoto(1964)1*, Klaushofer und Hollaus(1966)''® Ellis(1971)®, Morgan(1971)*9.
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Morgan'® O #] E 8 % 7~ U 7z 3R B 1 Mor-
gan, Ellis OMEI#H; & —3 L 7z, Klaushofer and
Hollaus, B X UEERDOLEL 127 > A DERE &
HIELALHEN L, BRS—BL T, 5K
HICHBEROEE, BLUPRREEEZ HBOEE
DETHENHE > (Table 5), Morgan @ B.
cinerea Type A B XU Type B ICHY 3 5 ks
FEnv, LrLmEOMEE, FLoEmsH
TR A+FHFEELRTED S, 3L 7124 T
DBEE%E, B. cinerea Pers. ex Fr.&E[EEL 7z,

Fusarium sp. 1 DRIFE L, —F OFEIC#EH
L, Burgess et al®® OFEHEIC L7z25> TiTo 72,
PDA, 25°COAEE S 2.0 cm/3 days 2l 2 CIEH I
B, MNISETFOERIIED shhroic, Bt
REEA— I YFRECEBL:, OKBR, #ER
¥kiZ, Section Discolor \2E&3 F. culmorum, F.
crookwellense Bergess, Nelson & Toussoun, %72
& F. graminearum Schwabe Group 2 Dfflh» o
&z onl,CLA LB s i KEIS4ETO
AKEEIF38X5.1um T, WLTFTASDHDLILZHA
FEELTEY, HKIZERT, SimfididiEmRc
377z (Table 7). Zh s OFARIE Burgess et
al®® B L U Nelson et al® ik Vmahiz F
culmoyum DEFR & —BL Tl KB, 7 V¥ A
DI EEHBURE & L T Tompkins and Nuckols'®?,
Panassyuk™", XU Hull®? X VMREs LTV
%, {5 HkIE, Tompkins and Nuckols O3
R & HHERITH - 72, Booth and Waterston'? D
Hic i, AEBOKBESETORE S IRED
b D T26~36X4~6 um, SEEDDH O T
34~40X 5~6,m THYH, HEAFEKOHEHEE B
{—ELTwi, BlEXD, HEREKEE F. culmor-
um (W. G. Smith) Sacc. EBEL 72,

Penicillium sp. 3 DEIE I, Ramirez!®® ORI

LiedS> TiTo7c, HEREHRD <=V, 747
SA4AREDTFECT, 1~2[0, THHREOSEEZL
2o 747 74 MR T % {, Asymmetrica
Section KB Lz, HMEFHITHESZ IO L VHRET,
Fasciculata Subsection (&L 7z, EEOBKIZR
Hohd, SETIEME, <=3V EPHbEET
HoH, SFEEE»T, 74774 Ny 7 0HE
T, 6.5umd& DEL, P expansum WY L7z

(Table 8), A iZ Panassyuk!'s? 2SEFESEED S
SEELCURIEM: 258 %, Klaushofer and Hollaus''®
WX RIROEE LD 2, HERTRILE 2 34
YA EDRRE & U TEEL TWwd, Table 11 &2
IheDREMERLIZY, HEBEEKROZBEOK
E3F, WThoOTHE bR —HL T, B2
RO i, EFRELEH TR BT,
LLEX D, HEREHRE P expansum Link ex Gray
emend. Thom & [ L7z,

Phoma sp. 1 DFEIZE X, Boerema and Dorenbos-
ch'® OEHRIZ L7285 TIT 572, OA, 20CDEE I
B, 4 cm/Tdays LETH -7, KEEBLFT bV 7
LAOFE T L 2EBFOERAT IR L, HEZLE
FRLU o lee SEFRIIER~FERE T, WIEIZR
<, FHFLIFSER 2 Rz, SERTIX 1T,
BREOVIR S ym L Thotee £72, 7 94 1
JREMEEE L, P betfae X L7 (Table 9), &
#i1Z Tompkins and Nuckols'®® ¥ & Uf Mcknigh-
tEOc kD, BFREEEOREE LTHE S L,
Edson® 8 X O Hull*®? ic & b, STBFICEEL, B
BB ET T 2B a T w 3, Table
1212, 7Y A BT 72385080 © O BEE 139,
B & UHiR D Boerema and Dorenbosch @ FR&Ek#L
fExmLT, HHEEROBEMEIZ NS Otk : —
B]U, HBSHEE UicEER B & R CHERS
BED P. betae Witk & b B {—8 L, P. betae Frank
EREL Tz,

Table 11 Comparison of the growth rate and the morphological characteristics between the test isolates and the
descriptions on Penicillium expansum Link ex Gray emend. Thom.

Description® Growth rate Metulae Phialides Conidia
(mm/day) (um) (zm) (um)

Test isolates 5.6 11- 18 X2.4-3.8 6 -10x2.0-3.1 2.6-3.7

Yamamoto et al. 5.6 13- 17 X2.5-3.0 9 -14X2.0-2.5 2.5-4.5

Klaushofer and Hollaus 3.2 10-12.5X 2.4 8.5-11x2.4-2.9 3.4-3.6

Ramirez 3.6 10- 15 X2.5-3.5 8 -12%2.3-3.0 3.0-4.0

a) Yamamoto et al.(1956)*'9, Klaushofer and Hollaus(1966)!'¥, Ramirez(1982)!%,
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Table 12 Comparison of pycnidial and conidial sizes between the test isolates and the descriptions

on Phoma betae Frank.

Description® Media Pycnidia(um) Conidia(gm)
Test isolates Oatmeal agar 210-410 2.5-4.4xX4.4-7.1
(292) (3.6X5.6)
Naito and Potato sucrose agar 86.4-574.1 2.7-5.4X4.5-7.2
Sugimoto (301) (4.0%5.9)
Edson String bean agar 125-635 2.6-4.3%3.8-9.4
(225-325) (3.0-3.5%5.1-6.0)
Boerema and Oatmeal agar - 2.5-5X3.0-10
Dorenbosch (3-4%5-8.5)

a) Naito and Sugimoto(1978)3®, Edson(1915)°”, Boerema and Dorenbosch(1976)!".

B. 7 YA BTEERUER Botrytis cinerea MY

SRS X URFIED &, FERREEE LKl s
iz B. cinerea 1, RO RIRE T, HATRR
HIEY 6 58, B 128, BE 18, BE 154,
IR 35 fE, S 10 Mk X OEEBIK 10 Bt 89
FCHFET D LS TV B2, F 9 4 ks
HHTY, WESNBA VT~ R, 7AFHEZK
TR EE LS, T V¥4 RERRE &, MfE
WIREBEORE, BLUF 3 ~OBEERIzD
WTHEERT LT,

a, FrYA SEN MIEDSBERO R

1) EBMES LU

B. cinerea O, KTIZRT T 94 SBED 4 Bk,
MAES kD 6 Btk E W, B2 OREBIT S
EFE, BLUT VAT 2mEE R L,

HLEREHR % PDA, 25°CTAEER S ¥, HEARE %
EFESmmMm DINI R—3—TH bk, FHkK
{EELL 72 PDA R, FIBiRnEAR R,
—2°C, BXU0~35°Co5°CHROERSRI, 1
BHRD: D 5 R OBE LT, EHE ORI FR
OWFCEET L ¥ TORMEEELERHEIEL,
170 OBEBOEFTELEH L, BES IV
HIEE, HASM AETITo7,

S SHEETEY SYEEIR OEEE SOHE
58-SR-105 FrHA4 BYRESEAR 1983 ZEEEHT
97-SR-010 5 A BESEAR 1997 ELATH
97-SR-014 7 HA PPREAR 1997 ST
97-SR-016 7> %4 BPRCEMR 1997  EEAT
TO-96112 4V TR FRREE 1996 ZFEEHT
TO-96113 LR A TR 1996  HFsHET
W-1-951 4 VF Ve A RBRE - -
BS 9202 BRAS—FR e 1992 -iRAT
BC-1 45T RE - -

MI-3 s=hv R BE ~ _

10 B2, 4°CTHREL TBWiESLT >~
AR r s, 18 6cm, BEE 2cm OIS & 1ER
Lizo VIR O dERic, ERO®ERH 2H#E, 15°C,
WECHE L2, 28k, HELEEROE
T RE UBHRER &L L,

2) FERER

a) EFERERG

HHEHROPEM%E Table 13 R LT ¥4 4
HERIZ — 2 ~30°CORIETAEE L, 35°CTOEEFIR
HO sz oz, MIEYSBEROEERH b FiE
W= 2~30°CThoTee T AT, £T200CH
{HREE BRA T, 9.54~13.54 mm/day, ¥4 12.0
mm/day TH o7z, EMHRTIE, 1 F 395508
U 7z BC-1 #k#3, 25°CTHRAME 15.18 mm/day &
ko TS, ik v b 20°0COMERE HBEX T,
10.35~13.00 mm/day, F# 11.6 mm/day TH-
770

b) Fr¥Aicntd dEEME

R % Table 14 iR U7z, HERBEHKIZLT, 7
YA AR BE R E U, BEEROB/NE b
<= bS58 L 72 MI-3 Bk @ 380 mm?/2 weeks
T, BRKET YA 558 L 72 97-SR-010 %D
724 mm?2/2 weeks Th o7z, EEEERL 727 VY
A BRDEZEHETE X 603~724 mm?/2 weeks T, FHy
658 mm?/2 weeks, 1 > ¥ >~ A # i3 525~647
mm?/2 weeks T, FY 593 mm?/2 weeks TH 572,
WHEERILE T2 &, 729 A BROFGHED FAE
Wote, 47 YR APSNEELT TO-96112 B &
V' W-I-951 ¥k, A% —F A5 5538 L7z BS 9202 #
DBEMEEE, 7 > Y% A BRP THRAD 58-SR-105
DELDKRE ST,
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Table 13 Mycelial growth of Botyytis cinerea isolates from sugar beet or four other vegetables on PDA.

Growth rate of various temperatures® (mm/day)

Isolate Host plant
—2°C 0°C 5°C 10°C 15°C 20°C 25°C 30°C 35°C
58-SR-105 Sugar beet 0.28 0.86 3.09 5.95 10.36 11.50 8.94 0.27 0.00
97-SR-010 Sugar beet 0.03 0.29 2.59 4.54 9.50 9.54 7.00 0.11 0.00
97-SR-014 Sugar beet 0.15 1.25 3.57 5.79 9.87 13.42 12.63 0.22 0.00
97-SR-016 Sugar beet 0.13 1.17 3.97 6.98 10.30 13.54 10.97 0.26 0.00
TO-96112 Kidney bean 0.18 1.21 3.59 5.94 9.12 11.83 11.10 0.28 0.00
TO-96113 Kidney bean 0.35 1.20 2.69 5.86 8.30 13.00 12.29 0.25 0.00
W-I-951 Kidney bean 0.45 1.75 3.87 7.02 9.53 11.68 9.53 0.23 0.00
BS 9202 Statice 0.29 1.34 2.80 5.85 8.53 10.35 9.83 0.31 0.00
BC-1 Strawberry 0.22 1.12 2.39 4.7 8.62 12.62 15.18  0.27 0.00
MI-3 Tomato 0.23 1.19 3.96 6.45 9.23  11.00 7.75  0.02 0.00
Sugar beet Mean 0.15 0.89 3.31 5.82 10.01 12.00 9.89  0.22 0.00
SDP 0.09 0.38 0.52 0.87 0.35 1.63 2.12  0.06 -
Kidney bean Mean 0.29 1.33 3.52 6.29 9.32 11.56 11.86 0.26 0.00
SD. 0.11 0.24 0.50 0.46 0.74 1.17 1.82  0.02 —
Others Mean 0.25 1.21 3.05 5.67 8.80 11.33 10.92 0.20 0.00
S.D. 0.03 0.09 0.66 0.72 0.31 0.96 3.13  0.13 —

a) Five PDA plates/isolate were used to measure the growth rate of various temperatures.
b) S. D.; Standard deviation.

Table 14 Pathogenicity of the Bofrvtis cinerea isolates from sugar beet or other vegetables
inoculated on sugar beet root tissues.

Arvea of lesion on sugar beet root tissue®

Isolate Host plant (mm?/2 weeks)
58-SR-105 Sugar beet 603
97-SR-010 Sugar beet 724
97-SR-014 Sugar beet 624
97-SR-016 Sugar beet 631
TO-96112 Kidney bean 608
TO-96113 Kidney bean 525
W-I-951 Kidney bean 647
BS 9202 Statice 677
BC-1 Strawberry 559
MI-3 Tomato 380
Mean Sugar beet 658 (603-724)
(Range) Kidney bean 593 (525-647)
Others 539

a) Four sections of beet root were used per isolate. The centers of sections were inoculated with
mycelia of B. cinerea isolates grown on PDA. The sections were incubated in the moist
chamber at 15°C for 2 weeks.

b. BABG L BRLR HoHjEC8°C, Litg, 3HEAEZ T4 CORET
1) EBMES X A% U 7%, e L, BBLUTHIRSL, &

100 HTAHE»SFELT, F1 7T v EY T T IBR DD & 1 SERE R TN, BRI,
LR E, b2y —E5|ROIERTIED - ERBEZLT 2EAT 72,
TR E, FROEREL, KBEORY =FL v R L DB L 72 B cinerea % (BO-5 ;
£ (90X105cm) K20 KTDOAN, ThESTA 1980 4F, #IAHIC THHEE) %, PDA, 25°CTHIEL,
ForariF (U8X33X30H cm) KD, 1 BERBRA2ERSmm OINVT R—5 —Ti bk



338 I ERFRETHGLE £23E Fim

Table 15 Relationship between the incidence of stor-
age rot lesion and the part of sugar bheet
root infection®.

Table 16 Comparison of the sensitivities of root
parts to Botrytis cinerea between two inoc-
ulation methods.

Harvesting  Rotten 9% of roots with lesions Area of lesion® (mm?/10 days)
method root Root part
(%) Upper Middle Lower Tissue inoculation Periderm inoculation
Hand picking 28 26 0 3 Upper 770 trace
Harvester 68 46 35 48 Middle 530 0
Lower 283 0

a) Sugar beets were picked manually or with a har-
vester at the end of October. Eighty roots for
each harvesting method were stored in a ware-
house at 8 °C until the middle of January, and then
at 4 °C until early in March. One root was divided
into three parts (upper, middle and lower), and the
number of roots with storage rot lesion was count-
ed for each part. Data are the average of two-
year trials.

Wiz, FIRLIEBERFERE F, B, BIUTE
KL, &2 OELs16, BEMFOYUF L, BE%
HEEL 72T E 2 B8 T2, IR B, FTBRWI-E
SR REE, B, 15°CIic 10 Hi®E L, HELE
BEBOERFEE Lz, EERIE 2 RIBTIT- 72,

LiROE#EEEE Uiz PDA ¥RiC, BEARED
BNz, BELRETHERE 2B BT THE
faFrsBEasl, BEZEY - ¥ AL -E,
BEXZREL (EEAORTHREREEHML 1, F
L 72RO f R 2 AW, YR 2ERLL, ¥
FECAE16mm, #S 10mm OF 7 ANE»E
, HE LR FREE R Lml TOMELURES,
15°Ciz 10 HREFE L, B L 72 8O EZE £ flE
Lo EBRIZ 3IRETIT o2,

2) EEER

a) ZEARORTEE BUR S AL

Table 15 KHEREZR LTz, FHL LERTI,
28% DIEEIC B HSERD & =08, K¥EE, FHRO
T BBERS b o7z, THEBROTED o
BEEELT»3%THY, FHCEHROTDEN D
fEE i3 ol BRIETIE, FWD 25 ED
68% DIEEF I IBHE2S5R D STz, EHEETT I BB
TEIWCH L, BR46%, 8B TH T, FEHRBILD
B, BEMREEOFBICHY T 2 BRERDs>h
720

b) RREERR & RO IR Z M

Table 16 KHRER LIz, BAFE E~OEETI,
LEHERRD 1R o T h 2 BENED S,
O T2 BRRAD s ad T, BESR

a) A beet root was divided into three parts and sec-
tions were prepared for inoculation. Two peeled
and unpeeled sections for each root part were used
for Tissue inoculation and Periderm inoculation,
respectively. Mycelial inoculum grown on PDA
was placed at the center of each section. The
sections were incubated in the moist chamber at
15 °C for 10 days.
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Mycelia  No inoculstion
Concentration of conidia (X0.8 spores/section)

Fig. 1 Relationship between the area of lesion and
the conidial concentration of inoculum in
suspension®,

a) Three sections of beet root were used for
each inoculation. The conidia and
mycelia were collected from a colony
grown on PDA. Adjusted conidial sus-
pensions were poured into a glass ring set
at the center of a section. After inocula-
tion, all sections were incubated in the
moist chamber at 15°C for 10 days.

FIgEL I~ 0BT, £ TOIMLOY I,
BRI R LU, BEDOHEER, YIF OZBAFI
WHET % &, BT 770 mm?/10 days, FER Tk
283 mm?/10 days T, L7 OMMBIT EBERBEN K
oz,

¢) SFHERFORBREM

Fig. 1 IcKERER L 72, &b BEHEBPKE 2o
7o DIZEERERE T, 879 mm?2/10 days TH o Fe. 34
oM, BEERCENTHBEREISES » i
INE L, BYHEBET -7 0.8X10° spores/section
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T 314 mm?/10days ¥ 572, Lv L, BEEED
0.8X10? spores/section T &, 50 mm?/10 days @
e BE L Ui,

c, & =

tHEEDT VA4 BL UHIEY» 558 LT B
cinerea BARO L EHREHAIZ 4T - 2~30°CT,
AFTpooBLL 1 BkERE, $FRREILT
20CTH o7z (Table13)s 7 Y1 FHEREA > 7
¥R ASEER, BLUZOMOIERSHEOEE b
Table 13 &R L7zd3, #2&BOMER, 73 A%
HED, EREEZOHBRNICHD, 3FIT—BLT
Wiz, B. cinerea DEB @RI 20~22°CT, 25°CEA
Lk s b BREEMET T2 L EbN T
5109, %z, FEIMERMESE L, 0°CTOET
PREINTW B, WAL T 91 DERD 4
BRERIGE, TN DR#H; & —8 L, ek,
AFTHEBED IEKEERE, BRC—BLT,

Klotz et al. " §&, VE S 58EL T2 B. cinerea
Z2WT, EHREOREEOHEEZHRE L, b
DEHE %AW L 2, —H, Schnellhardt and
Heald'™ i, V > I ~QOEEERET->T, 2D
e 2> 5 538U 7z B. cinerea WD, €TV I
RREERL, ZREETHS I EE2FEHAL TS,
7T VYA ERANOEROER, SR Crrb S
T, 2 CO@EENT V1T 3BEEE R L
BEEREE AL, TV A DBk LA V< A
DEROFER LT 5 &, 7941 BROEER
BOFWRE P78, WESERTY, 79
1 Bk L FSEU EOREEETRT L OBHD, 7
H AR BREEI W, W IR
XD Sz o72(Table 14) o MYEHFDT > A4
FRIC DWW, B cinerea W & AiEFEIIRESNT
Wi, EBER,S, TV A ERERRE L,
e Cr REIER—ETh Y, FEMEDML
bEs TRz, BEEHETELS
E, TryA L bie, MTHRESNDMIEYOK
EBrRED, FEEBEEE LT, 794 2N
ELTwBalREESREI NS,

WEEFC LD, 7291 ERAOBRREE LT
L7298, B. cinerea i3, FEROBALW »rb 6T,
AREPSEENMBATAI LR TEY, 7oA
RN L CARBRERF - el ah

(Table 16), Tompkins and Nuckols'®® »335H L
Fok S, HETBKEEE, FRT VA REET

2RI, BETTHEY v EVIHDARD S
, Wyse?® R &9 &0 & 512, BRINE
LY EFELCABRRENEZ s BT, #
noOERCHRBIZED 57z (Table15), Th

5 DBHRIT, AEH, 74 EHRCT L TSR
DHEITH Z EOET L HES e,

Botrytis BE X, BXOBEMERB - LEFD
MBS TEEEE Y UEE, @048 F
& 0 RER I R T 200, M, RO
IR UNRE DS, B - BEYBETOREARE L
THEAELTE Y, [#ERC, EROEFERIcLEL
EHHBELT, HR S vicEbiAEn, Ty
1 ESBIROE—RBRF 2 e FZ b5,
FEFc, A VATERECERE R, RET 25
SHFH, BEOLDOBRPFEE U CBIET S L
Fansd, BEBEECBLT, ERYE FicidEe
PICHARGIRESTER S h, HESEVLBRYEELE
52 PRI NI, SERTFERORRE, &
BEECHANED R D /ANS o008, BEBETY
SERMEBICIBAT 5 2 B8 TE T (Figl)o Louis®
1%, B. cinerea 5, 1JEFIZL DY I AR/
RRBEER L, ZhoBILK, BiEL TRERM
CHRBTLIIEREELTVS, FEMELECER
U7zERMARE D, 1aFEERciinsnsRi
HEEE RS 2 £, 48mm?/10days LREI N, 7
YA FROBHGECEMTEE LS ERT D,
ISR OGRIFIC 2 D155 Ll & iz, Jar-
vis'®™® 13, B. cinerea DX —FADBLEHFEL,
RERECEE L oSBT, BEEHF THRIFE,
BEMCEREHEL, 20%, EOERIBATS
Z e RWE LT, BRI, BB S EEHEE
ZITEBLLESOETRE P 2. RERI
BWT, HELOERT TR, Ty AERLETO
RIS E L WEND 7223, Jarvis DI L
72, FEYAERE & OEAEFIZ B 1) 5 inoculum poten-
tial DFE L WED, ERENTREOER DL -
Tzrfishd, 7oA WEEBIRD, N4 VN
KBTETCBO T, N —HEERE, EEC
LB, LOEELRBEERELLTHLEEL
53,

C. FEERRREIZL 2FROLEEL

IR ORI, BEEEE L LT THENIZBAS
nz, D TR, Kk, ER2T-TE
BB 2 BRE 3 24, KBTI ¢ I3 R R Tk
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ahd, SRR IR BOR I MR L 7o EE b
BT 2720, FROBESHLL, B TR ICHEL
BEEEELLEEDNTVLS, FRABOHES DR
YLz, FOMOBHELZOWTLHTL, #HE
@% BERET LT,
. REBEEnTE

1)%&Mﬂﬁivﬁ%

eI, EWETO~5°ComBREEM =&
Bz, FRRAERYIFL BRI ANT §°COE
Bz, #95 » ARETEL, —&8icT >v 4 SRRk
WOFE L 7Bk E Bz,

BRREOR DT & 2 BRI ETANSL 120
A E, BEROR @En&wiﬁ,Wm%@W
AR % & He 3R, 30~50% O IR BG4 R
D 3FCHT, FRPOME, 7))y s A (AEk
EE5), BREEY, £hFA4Y, &7 =4, &
V7L, 7 M7 ADEE, B L UEEHTO pH 2H#l
E LT,

HIZRRSH, B THEE LRI S hi-iflh
55, BICHE, 7V v 7 X, BLUHEH pH kowT
13, BHEE - OBRERERL LD, UTD0~5
D 6 FEROTEEE A TliS L, SBEENICRE S
ITo7,

IR B FE 2 T OO B R R A

REEES D 5z,
KI0% 2 BH L T %,
H125% D EH L T B,
HIS0%DBHL Ty B,

5% DIEH L T B,
EWTEIOIXIZ £ ESEBRL Tw 3,

ol W N = O

FEiz, —EENOREERE, BEEEC T
EOEBLHBCBIIREOHEEHNL LD
30~50% DS BHERE = & R %, EMEL - /4

I 9, B2 OEBOMESTETT - T2,
ARepgE> I Sachs-Le Docte 2585, 3 7THE 1 Ofner
B, 74/ ARk E TYv IR
(Refractometric brix) WEIEE, pH 4 7 A
BB, AV TABIUF MY Y ARRNE, T3
/ B #1X Moore-stein ¥k, &2 FZIZ 7 V55—
%, 7INEEZR T VEGE, TUELTHE
BRIAARSEYE, I VEERRI T 20T
ik, PEESHEZERIX AOAC 12 & 2 3 HE:, &0 F4
VBIUET A VR4 BRI L O EE
L7ze

2) EBFER

Table 17 KIRROETE S £, ERFEEh
LM, 7V v 7R, BLUpH ORABRERL R
RS & pH i, BROETIC L bk > T, ET
L 720 BEEHIBEOR TS X 12.01% T, B2
AT A% EBA L, pH 133.99 2 TET LT,
ZhEe e, BITHIIEROETE & biciEmL
foo BEAMMATIE 278 mg/100 g L A edr 273, B
EEREAE T 3122 mg/100g &, BLLH ko
tee 574 —ABLUTY v 7 RiE, BOEKRT
FIEE AL Lo t2s, EERMEE T IE
L7z, Table 18 W EMO#EITES W L ERLAY
OEfRER L, EERRAKTE, £28EHBLU
7 2 NEZFEVPHLPIES L T, THREER
EER L, 2 OO bR F 2 EHAIED sz,
Table 19 12, BEOETEESVWELT =4, &4
FAY, BVTABIVF N 7 ALOBEERL
fzo &7 =4 i, EEEKREKT, BNy 2EE
DED SNz, EHFFY, HVTLABLIUF MY
A, —EOEREED Shaholz,

Fig. 2 2 /BHRE & Rpssy, BTH, 7V v 7
A XU pH OBEMRER L 72 AR 1T, IERRE
DEREE HICHEL T, BRREREKO OEI

Table 17 Relationship between the extent of storage rot and the concentrations of saccharides,

and brix, pH in sugar beet roots®.

Root Sugar content Reducing sugar Raffinose .
. Brix(%) pH
condition® (%) (mg/100g) (mg/100g)
Healthy 16.61 278 173 20.6 6.25
Slightly rotten 16.11 657 162 20.4 5.63
Severely rotten 12.01 3122 79 18.3 3.99

a) Beet roots were analyzed after 150 days of storage in a warehouse.
b) Slightly and severely rotten roots indicated 10% and 30-509% of rotten area, respectively.
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Table 18 Relationship between the extent of storage rot and the concentrations of nitrogenous
compounds in sugar beet roots.

Root Nitrogenous compound (mg/100g)
condition® TotalN  Betaine-N  Amido-N  Amino-N Ammonia-N NO,-N
Healthy 200 23.2 32.0 49.9 4.5 13.6
Slightly rotten 189 24.0 31.3 52.4 4.7 13.6
Severely rotten 132 20.4 21.0 42.3 3.0 15.9

a) Method of determining root condition was described in Table 17.

Table 19 Relationship between the extent of storage rot and the total anion, and total
cation, K and Na concentrations in sugar beet roots.

Root Total anion Total cation K Na
condition® (me/100g) (me/100g)? (me/100g) (me/100g)
Healthy 9.4 9.2 7.71 1.80
Slightly rotten 11.1 9.3 7.56 1.57
Severely rotten 12.2 9.0 7.71 2.12

a) Method of determining root condition was described in Table 17.
b) me/100g; milliequivalent per 100g of fresh roots.

8

3 e
g g
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15 =
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pH of pressed juice

0 1 2 3 4 5
Rot severity ® Rot severity ¥

Fig. 2 Relationship between the storage rot severity and the qualities of sugar beet roots.
a) Each beet root was cut in two and divided to six classifications (0-5) based on the extent of rotten area
of a section after 150 days storage. 0 indicates a healthy section, whereas 1 indicates 10% of a root
section was rotten, 2, 25%; 3, 50%; 4, 75%; and 5, almost 100%.
b) Red. sugar; Reducing sugar.
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Table 20 Comparison of qualities between sound
and rotten tissues of stored sugar beet
roots.

Condition of

Sugar content Brix
%) pH

Plant Root tissue (%)
Rotten Sound 16.47 20.6  6.56
Rotten 0.06 18.1  3.41
Healthy Sound 15.79 19.0  6.63

a) Healthy roots and the roots with 30-50 % of rotten
area were analyzed after 150 days of storage.
Sound and rotten tissues from rotten roots were
separately analyzed.

14.68%TH - 7255, 1885 T3 3.81% T, 10% LA E
BT U7z BTTR O 0 Offix 209 mg/100 g &4
o los, BEEEOLRE EHCHEEL, B
5 T 6,308 mg/100 g & % D, FEARTNIZ 6 % LA EE3E
BoNiz 7Y v 7 A, BREEO LR E b
TETFT 2MEAIZR LI, 885 TH 17.0%TH
D, BEOD20.2%EOEIL, 3UKME/NSho
JzopH b, BREEO LRI b > TETT 518
SR 4L, FERS5 T2 4.85 F TET L7,
Table 20 12, BRI BT 2 ELHER - EE
BOWRGRES, 7Y v 7 AB LU pH 2R U7z B
FIBOBEHEHB TR, WTFhoBED, MHE: L
BEFROWEM ITZHFELMEE Ko7t —F,
JEHGERBR I B 1T 2 AHESIL 0.06%6 T, 1EIR0 %I
olze pHIX3.41T, BELL B oz, 7Y v 7
A 18.1% T, BB LR THOI2CETL
720

b. TFEERMFEREICL2REEL

1) EBMEB L Uk

INHE L 7 3ER B kiR tE, BALETIVTAL,
AR A T JEER 2R L, 200 kgf/cm? DIES]

iz, FERERTEZERL, 500ml @ar~y
12 250 ml o4 L, 121°C, 1564, £ —h 7 L —
7 U7z, Botrytis cinerea BItK (58-SR-105, 1984 4,
FRERTIZ THEE) B & O Penicillium expansum BEE

(57-SR-061, 1983 &, FEMWXTHE) %, F»
PDA THE ¥, ME L ERTEEL -, il
B2 ED, 15°C, BRI, 30 OMBE L1k, B
HREE, BRELT, BROBRSEREL I,

—7, Czapek ¥ 2 ARz, 7 >4 4 FRIED A
7 u—R 5% EULHEK (1LHH, Rro—
A 150 g, NaNO, 2g, K,HPO, 1g, MgSO,*7
H,0 0.5g, KCl 0.5g, FeSO,*7H,0 0.0lg)
ZUEELU 72, 500 ml D 2~ 200 ml 30 v
L, 121°C, 154, & — 27 v —7 U’z B. cinerea
Eitk (58-SR-053, 1984 £, FEHNIZTHRE) B X
T Likd P expansum Bk (57-SR-061) %, FT®
PDA THEES ¥, RIEBRCEREL -, EEELS
W, 25°C, WSz, 35 HEEE Lz, BiREIEHE,
BREL T, WEORSEREL .

WFgEsy, BITHE, 7V v 7 A, B XU pH BEER
DFE, 574/ —AEEERE, WOEEBLUE
HERR WA o~ MBI X DHEEL 72,

2) EBER

a) FRE#HHTOREZL

W, 7V v 7 2B LU pH OE{E® Table 21 12
RUTo B cinerea DEEREIZ LD, BEEE ORGP
i 0.00% 2% D, EITEEE 10,282 mg/100 g, pH
% 4.47 £ o2, P. expansum DERETH, 3 ko
FRIROMRE R 2R L, \BEECET, R
3% 3.60% TEL KL, EITHEIX 8,464 mg/100 g
TELLEL, pHEB 41T TELLEBL Bol, v
THOEEKTYL, 77 1/ —AdbT»Ene,
TV 7 AFbTORET U, BRBOELE

Table 21 Changes in concentrations of saccharides, brix and pH of the pressed juice inoculated
with pathogens causing sugar beet storage rot®.

Sugar content

Reducing sugar

Raffinose Brix

Patho H
athosen (%) (mg/100g) (mg/100g) (%) P
B. cinervea 0.00 10282 192 17 .4 4.47
No inoculation 19.32 193 162 21.2 7.08
P. expansum 3.60 8464 158 18.9 4.17
No inoculation 18.73 231 128 20.8 6.27

a) Two hundred fifty ml of juice pressed from beet roots was dispensed into a 500-ml flask and
autoclaved at 121 °C for 15 minutes. The flasks were inoculated with Botrytis cinerea (58-SR-
105) or Penicillium expansum (57-SR-061) and incubated at 15 °C for 30 days.
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causing sugar beet storage rot®.
a) The methodology was described in Table 21.

Table 22 Changes in concentrations of saccharides and pH of the culture solution inoculated with
pathogens causing sugar beet storage rot®.

Path Sucrose Glucose Fructose Polysaccharides I
athogen

g (8/100g)  (2/100g) (2/100g) (2/100) P
B. cinerea 1.19 7.17 6.76 0.0074 3.88
P. expansum 0.00 7.01 5.44 0.0182 2.84
No inoculation 15.20 0.00 0.00 0.0000 7.43

a) Two hundred ml of culture solution based on Czapek medium (sucrose 150g, NaNO; 2g, K,HPO,
1g, MgSO, - 7H,0 0.5g, KCI 0.5g and FeSO, * 7H,0 0.01g per 1 liter) was dispensed into a 500-ml
flask, and was autoclaved at 121 °C for 15 minutes. The flasks were inoculated with Bofrytis
cinerea (58-SR-053) or Penicillium expansum (57-SR-061), and were incubated at 25 °C for 35 days.

Fig. 3 Changes in concentrations of carboxylic acids in the pressed juice 30 days after inoculation of pathogens

Fig. 312K Lze B. cinerea DIFFETIE, EFEMHW
AT, 72 VBEEPHOMIE L Koz, I
I7BBLULBELDPPEWEER L, P apan-
sum OB BIZEKET, 7 2 vBEEVFHS P
Blmh, VUaBb D E»oT,

b) X7 u—RAPEREY

B ORES X U pH OZ L% Table 22 X
U7z B. cinerea 7213 P. expansum ORI L 5
B SOEALIR, VT OBRER & FIERTE © 1o,
AZ7u—2A1%, £21.19g/100g, 0.00g/100g & 72
D, EIhOBEOEBIzBWTh, BEEINCEmML:
A7 —ADIFIXEEVSEENT, TVa—-REB
U7V T P =R, EEERTIIREI AR>S
oS, TSR T IR EEDSTED S, S v —

X ET7NZ b=RADHIX, B. cinerea DETEFE T
13.93 g/100 g, P. expansum DEFERE T 12.45g/100 g
Lot EWEREE S, bTHESLSHEEL
M sz, pH 3% 23.88, 2.84 TEL & -
7zo Fig. 4 KELAI NI EREOSREZTL, B
cinerea DIEE T, 7 VBB KBRELEINRT
B, VoyIOBLaNJBEOELELED SN, P
expansum OFEEL R T, 7 rBHREICESE
SR, VUIBEANZBOEALRD ORI,

c. & %=

T A AR, ERSGTHL A7 u—XDH
2, BXORABEEND, IhoOH 35% X%
MWD LIREh, R u—Rk kb rBaiiidi
BATT 578, B EERIZT, ZOEERD
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Fig. 4 Production of carboxylic acids in the culture solution inoculated with storage rot pathogens®.
a) Methodology was described in Table 22.

D, A7un—2ALSoEEEOERLEY, BY
BEOBRFLEY, BLUA VYA, FEVVLE
DIKGFTH %170,

FRPOUEEEE S ORERTRT 7Y v 7 X,
A7 U—-AERERIRIHES, X7 0—ADHMHE
MTH BRI, BL U pH D4 BERZ DT, I
EIR O#EATIC & b DB EHFEL HR, Bl
DETE & bz, REFEMIHBNCETL, i

EL RS> TRITHEOZF LWL, 7V v 27 X, pH
D &K THERD iz (Table 17). Walker
et al.® 3, FIRBOXR T, RPFESIOETE
EHIZTY v 7 ABETL, BICHEEEINT 2 L #
& L7z, Wyse and Dexter?®® (&, SIS0z
1id, IEEE CFERBEFRCHD, L10°CHERIC
BRTTHEDS, 3 CEFRREFICIE S 7 4 / — AT
% Lalkjz, —K, Oldfield et al.® &, L3
RTE, BWEETH->THEITHSED0.8g/100
g.sugar 2z 2 Z L ixnwd, RREREREET
XELSHEMT 2 LHmE LT, Vukov and Han-
gyal?y b FEfRIC, SRREFRAEMEE, B & CIREKR
EETD, BIEHEOZL HINEERHL T2, %
7z, Dochlenko®® 1%, B. cinerea % 7z1& Sclevotinia
sclevotiorum DIEGE U TR ¢, BT OET
&, BICEB I UTM7T LAY BOREIIPEI 3 L

B L7, EBRERIIIhOoOREL RS —HLT
BY, IEEREETIIRBESBETL, #Z,
BICHESELSEMT A28, BXU, Zho%d
PAEHEES (7Y vy 2 R), pHBMETT 52 &

PHESEL 72,

Walker et al.?*® ¥, W3 EH, 73/
BER, BLUT I PEERORI PR 515,
R Ay, EFFURBELEWERE L., I
BERCBDE, ZheoWERHELLER, &
EREEREE T, BRI TEERBIV
T I REERENEOL, 7 BER, Ry
ZRORL TEEABRY S M, &7 =4 Vi
S A{E H -7z (Table 18, Table 19), 3
WRRET 2 &, FROMBIIEIC & %5 >80 5318
BEID, TIR, T8, BIUT7rEZTH
EEIn3, FAFC, BEM#ME LY, 7R,
7/ BOSESIE S NS, BBk TR, #ME
ML VEBROSBEPPIEEND D, BEFIRL
D LB, NI A VEBERLED T, HL0EHR
BaPMET T2 EEZ N5, —F, Oldfield et
al.® i3, S TSR B 2WEOBE TR THME
WERSFET 5 &, TR OERHEBEE R M
T5HIEREE L, EEBESROEING, 7=
A DI D5 % SrRBHRIEES T b kI,
WEYMORER W L 2 BHBEZEROMMSBEZ 5
N, T=A OB DLdS - 1R S 5,

BREE BT Z2HVTA, FRIVTA, BLU
INOSDRBOIBIBEE R F 4 > R2HIE LK
B, @efE CgBmEEm g, HBREERED S
isdnoiz (Table 19). Dexter et al®” X, i
S RE & (RB T BRSO TEH R g L, Bl
ERFERECIBES »ICE WY, RS THS2H VY
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Table 23 Correlation coefficient and regression equation concerning the relationship between
rotten area and qualities of sugar beet roots.

Qualities Regression equation® Correlation coefficient”
Sugar content —0.001X?—0.0178X+14 .4 -—=(.995%**
Reducing sugar 0.491X%+20.3X+151 0.991***

Brix 0.00001X%—0.0299X +20.0 —0.913*

pH 0.00004X2—0.0183X+6.35 —0.949**

a) X; % of rotten area of a root section. Method of determining rotten area of a root section was

described in Fig. 2.

b) * significant at 5 % level; **, at 1 % level; ***, at 0.1 % level.

AEF IV ARDWTIR, BEERECE 2ES8R
Mol EHEG Uic, BRI ITRUE BN L 7z

EHETEZ2DT, CORRE, IFEERESEN
T5E, TRHOBRTHESEINT 55, 41U Y7AE
FMVTARBEEL BV EBIRT 2 Z ENTE D,
TREHOFRE AR BRC X 2REOH Y 7 4,
F UYL, BEUOEHFA4 2 OIdm e L EE
INTz,

BREoREE TR, UNEOBMEREEICLT
EHeHY, EMER: UCHHEL Tw5, B0
KERIZBWT, BRELOEL o iR, &
JEHE, TV v 7R, BEUpH D ABEIZOWLT, #
BRI PIE 2T - 12 55R, PTHIRTHES & BErH
X, EBEOEIMCE bR >T, BUHERICETE
BT 5 2 Lo (Fig 2), BREERZENR
W REL, 4BELORRBMIEITY &, W
nyEL 2 ROMEENESH, B, BhEs L&
TERE L, 0. IR AKETHERE L HBEBERI HoT
(Table 23),

B LR %, BB - BRI ST TR
R R HIE LU TRER, BT, BeRER
W OREESHBERF IR T, EBRERTIIE
EAE 0%z > Ttz (Table 20) . Kohlmeyer!'
DEBW I, o —RLEE (Fva—2R)
ZEDEMANT B. cinerea * EF X85 &, £E
HONMEPEZD, ¥ 10— ADODRIE, BHDTO -
<D EULhEERV, FRCBALLEBEDL, £
AEhL iz 5 REFREFIAL CHHET 5, 709
AFBEOFERRBFECTH 2 A 70—, HE
Mk o THERS DRI NS 120, BEEETI
RS IZIZ 0 %R 5—FT, EBehEBTi
SR ERNTEEI 53, BHESOETHE
Z5hhotz LHETE N S, Mumford and Wyse!??
b, TERERETT RO, BEHEBIEORe

FEAERL &, BB D 5 i\ duEs O4HES % 57
L, BEEEIETCIETEOMMIEDoh 3 Y
DO, RO TITIENHIRD bhn LR
LTWw3, BEEEOBBEBICIIR 7 0 —A8E
INT, BEeEBTRERINS ThIE, BEE
BE (BROWE) rA7o—XomWdEiR,
BRIC e 2 LEETE B, LT, BREZE
AR (R E) & U CFFlid 201k, Az o—
ADFAER & OBEMRIZ, 2 KRR 3 LHEET
=5, BWAE LRPHSO/MICE, SwAD 22X
FEBENRD s, X512, AT U—RADHMEE
YTH BT L O, BWIED 2 XABEEHRL
D olzss, N OFRIE, BEEIBET X
20— ASROEIC X 2 LR s i,

ERGRR T, IFREBURE & &b e fiofd:
LR, ERE2SHEL T 5, Mumford and
Wyse"? i3, EHERIC, @B BREEBX O
Botrytis JEE B & UF Penicillium JBR % & L, BT
LM 2 2 L 2FERE L2, ¥R, #2
BETH-> THHNEFHIGFEELD, BREHET TR,
ENBWXE2REPHEID EMEINTVEYY, £
T, WELERERETE, FEEBREED B.
cinerea B LU P, expansum *HE L THEEL%E
FANRIHER, wThoEBcBL T, RPgESID
BT &, EUEOEMED &tz (Table 21), &
Joy A7 O—RAERRFBFEL TIHERBIC, WEZE
BLIGED, A7 u0— AW oEIn, BiG
BO2RATHLINIA—RET NI h—ABKE
WEA SN (Table 22)s ZNHDFERLS, FE
BIRETH B B. cinerea, TR THESEE D
B P expansum OWE I, A7 0 — X &EITHE
ADEWELEES 2EE, IhoDRERICL 3 A
Ju—ZAQEBEFAC LY, BEEBTTORTHE
SO EBITHEORMEL I LT3 s h
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Jzo 2B, EEBEERTE, SHEDOT 71/ —
ABPEA LTz 03 (Table 17), WEEHH R TIRES
PRERTES, A7 o—R%FEFE LT 2EEED
T, MEBELRPSLHEDEENED OGN T 7 4
S —=ADWAE, WEUSOBERIC L DEU LF
Zohd,

BERD Dexter et al.?” D4 T3, FEEIREIE
SR N B, WEET S BOBMEED
sz, BREEFOXEEAVS L, TERH
DBEEVEL kolctlBNshTws, —HOEE
258U, BEGER O pH DET5ED 5 h, BEE
BOREOBEERICB VT Y, RO pHETHED
sz, Thik, A7 u—20EIc ko TEAES
NEBITEO—ER, S5 SMEBINTEERIZE
L3 20 MBI S, B cinerea % 7213 P.
expansum % M LU BEERHT, BXUOA 7 o—
AR RFRE T HREEWICB 2 6 BOEHEE 2
ELURER, WTFNWOBEEPERELLKTY, 7>
% (C,HO) D REREEINTEY, VI,
H:O0s) BL U a7 (C,HO,) DEELRED SN
7z (Fig.3, Fig4)., BB 3L, MR LLE
BT, HENEST OB T . K
R BT 5 pH OETI, IFEBEEIREIC L D, &
TR & IR S T ORRBEPEESNDL DT
Y, FELESRII L VB TH L LI E T,
D. FRHL L HBES D REEE

7 Y A RO I, Botrytis cinerea % E
R L T BEBRRENRET 5, R, SHER
B, ML EeFZoN2BEELIEHED
HIGERDS, SHTHRShTws, Hic, L)l
T O—EIRTIx, NERORESTIET, L8R
TP LRBIAE L SERPHERB S -
2, EHIEOHRICEUCEEEREE LT T, KED

EAEBSERT 2 L BhH o1, BETR, IFEICHE
T HHEOME IR D kv, BHETE, I
IR & Erwinia carvotovoya subsp. cavotovoras
Pseudomonas fluorescens'®®, FLEEEEEOFREY" &
BAEIN TV, LL, s OERELEK
DWTREERE LTV o T,

B S VR BT, REER O FE LR L
HSERORESMERE L2, &5, WEER
O FEAERE D 515 & N IR DV THERERE %
RatL, BMORE%1To72,

a, N IZETSEBERORER

1) EB#RL L A%

KERA VL, BREOKIE %R D ROBERICHER
INb, A NDEERIERS, Ko oREICES
AU A & SRS h, RFiE, FREN1.8m
DEMOREEEY, ALY 77 A5y 7 OB
Y- MNTHEWEL 0D, KBICIIEBEAORR
FTBY, ZIpofEEFESHAD L TEREREY
TELMBIZE > T 5, 1985/86 LR ORI,
LN @ B LRIEBERTEN T, #E L 8 Y
DOFRBPFIz, HEED LR EPEEL THREL 72,

MU U 72 SEAR D o B e @E 2 ERIL, 5y
vy AEEYIYRIZ, 10 @& D OBEENEE
EBRLEIERDLT, 79AF v 781y b
(35X 55 cm) 125 8 /2 40 B % F Vv THRAHES %
WEL, BYiE, SAVREREO 3y L UE
TORANVHS »FrDFH6 » AT, 1oidib 4
LFOM L e,

HEIE 10 A 24 Hiz 7w, Z2HBEOEF1H23
Hicig v U7, FrER, FReElL, BEE
RS 5, MIE 7GR IREIC X 2 BRuTAHEL,
BROBBAKE BN U, BERO TR L
Do THRAPES 2 HE L, HEERF - HEROES,

Table 24 Sugar loss and changes in pH due to bacterial and fungal rot in the storage pile

at Kamikawa district®.

0
Portion of storage pile Rotter? roots % by Sugar loss pH
Bacteria Fungi (g/t/day)

West Surface 10 103 6.25
Inner 13 84 6.08

Center Surface 3 328 5.11
Inner 30 151 5.99

East Surface 7 111 6.20
Inner 20 51 6.18

a) Ten healthy sugar beet roots were put inside a plastic net bag. Four bags were set up
each portion of a storage pile and the beet roots in bags were stored for 92 days.
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RS OEL» S, KAWL VDEREELED
L, #¥C, #9pH 2BEIEL 2,
(GAERER)
(ERRER)
s \ 10,000
— (EERHE ) | Xm

2) ERER

R %E Table 24 KR LT MIEIC L 2 EE 250
SERERER X, KBhRERE L AP R4 L
72o BT, PRIBRBORENEL (&L, 43%1
ELlze TOWSTTIRRER X3EKIZ3% LD
Bhrol, WK EIX 328 ¢/t/day T, FTEL
6 » B, ATHD, pH B 511 T, BETH-
Teo RIREIC & 2EKIZ, £ TOBEHRTRD SN
W, mbEP oI DEFRRANET, 30%ITFEL T2,
WHEBAE 151 g/t/day T, 6 7 2 HBHICS
<, pHi25.99C, 2&BHED 572,

b. $¥HEFICE T 2MEEROBH

1) EB#REs L OFEk

RO, FRAMCAET 2 1BOE
BEBLIUBICI->THIRELENMT L, UTOER
ko1, FEIECREEROBERERE L,
WM (BIATH) TR LT V1 2FEL,
KB L, BEEITIRHEC R D LI 20KT D
WKLz, BEIEZ 0.3% 2 mEY 7 VK

(ROWEIERE) = { (AR ) X
(g/t/day)

w1 AHEE L CREREL, EBRcAL:,

10 AR, 794 8RBIanNTH L8 LM
GFE=ERT), EELMCGRERER), BLUELME(E
BT o EHEL o, FRFE, &4 OMTIR
BELULFROBBCAE L Thw s e, RS
BEEINTVENL 77— GEHROMALTHE) ok
HEEFERR R (DUFHEEEL) .

FELL 72 6 2L 6, BAL TS AEEB X O
M EREL, TEKGVREREKECETLIET
FEAKEBIMU 72 TH5 % 20% (W/W) DEIET,
FHEBE L-ERCER L, KEOR) =+
WiZAN, TIAFy 7aryTFeidit, 8°C
DOEFEI 3 » AEEEL, WEIERORE LRk
BrREE L, ERII2RETHKEL:,

FHEEL o LR, 0~20% (W/W) OFEE&
T, KREFELIEBCBHL2, KBORY =5
LB AN, TTAF v 7 arT TR,
"8 COBEHW 1 » AMBEE L7z, BEEROFEEL
TEGHEE AT L, HPRES B LU pH R HIE
Lz, EBI 3 XIETERL 2,

HESER 2 RHE U RO, BEHEBRIEORBK
HBE2REES THEWD, BEALT Nk (27
> 10g, NaCl 5g/L) CANTELIEEL 7, BR
TF R T b HEREM (LIT EPABERI L+ 2 5
g, X7 h>10g, NaCl 5g, XK 15g/L), 2k

Soil texture Place a)
collected
Sandy loam Field
Piler E
Clay loam Field
Piler
Clay Field
Piler
Control” -

25 50 75 100

% of rotten roots

Fig. 5 Relationship between incidence of bacterial rot and soil types coated onto storage sugar beet roots.
a) Samples of field soils cultivated with sugar beet and the soil samples which were removed from

harvested roots by a piler were collected in October.
soil type at the rate of 200 g of soil per kg of root.
polyethylene bag and stored in a warehouse at 8°C for 3 months.

replicates of 20 roots/unit.
b) Beet roots were washed before storage.

The washed beet roots were coated with each
After treatment, 20 roots were kept inside a
A trial was conducted in two
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Table 25 Relationship between incidence of bacterial rot and amount of clay soil coated onto

sugar beet roots.

Soil adhered (%) Rotten root (%) Sugar content (%) pH
20 100 2.8 3.73

10 85 11.6 4.08

5 15 16.5 5.82

0 0 17.3 6.23

a) The washed beet roots were coated with the clay soil which was removed by a piler. Twenty
roots were kept inside the polyethylene bag and stored in a warehouse at 8 °C for one month. A
trial was conducted in three replicates of 20 roots/unit.

BRI X » X7 b« T2 — AR (LT
EPGABE LA 5g, S b5g, VI —R5
g, MgS0,*7H,0 1g, CaCO; 10g, EXK15¢/L)
W, BMEBETERL, BERCHELT, HERT M
Hao-—%aREL 7, Bk i, PR
BELUVT 7 LBEE2To1,

2) REER

& L O L WEEREROBR % Fig. 5@
R UTz, I LOBATE, SEECEKEER
BB LD, B 8HE TS B sk
hol, WiEL, WEEL TR, ML, BEtLOWT
NEBALTH, WEEAGKEZ 10%UTTHED, 1
EACHBIL BTz,

BLEHE T OFRMEE L, WEEROHEOBE
% Table 25 127K L /oo HBFEFRNE R TH > T
b, WEERE 15% DEEICHB L, TBAERD
BImz & b%2-T, RBEEEIEEL, RApEs
B & U pH 258k U 7z,

FFBICB LT, Wihd BROBEERSHE
L, BEHE» S, E27 7 ABEMEERE 6
ahz,

c. SEHREOEYREN

1) EBMEBs I URSE

FHLDEFRR XA in &, 1983~1986 Dz 538
L7275 AREHEARE 18 Bk, 77 ABMEIRET 11 18
e, MTROMNELOERICE W THEINL T
LGRS 14 Bk E Al gL LT, 75
LEMEE O [FO-12380 8 L TSR 79-33-3 (w3
b E. carotovora subsp. carotovora) &, 77 A
Btk ERE D IFO-3426 (Leuconostoc mesenteroides)
2RV,

BB ORFBC LI > T, 77 ABRME
B 18 Tbk & 7' 7 ARBMERE 10 EPk%, EPA $724%
EPGA, 25°CT, 24~T2 BEIEE L /-, <7 b

A% T, 9 108cfu/ml OB REK 2 e8I L 72,

FH, Bk, =R, BOET T LERMREL
NP (Nicotiana tabacum L.) DZERTZ, B
EREOREE % 0.03 m] HAHERE L 72, 30°Clz&#iE
L, 12~24 B, EHERALCHNIA,
SRR GREURRG) 28E, AEL 7.

TROY v 4 2HE, BIUFRELIF I A4
FAREHOTR 2FRL, DR FEIC X0 f%
U727 7 AGHEERE 25 Btk OMBRER %, 1 YA
HIeD 304 FETL, BEEE BT 2,
BE, 25°CIHFEL, 2~4 Hkic, fiBkosErs
BE, #HELl,

2) FEAER

ST O & 3 2 BBUR KGO B % Table 26
R LTz, 77 ABHERE TR, 3R L7 18 Btk
SHEMROERIZ LD, ¥ aTEC BBk - 2
WREEL, THHRTRORIEDED bhiz, B
& LT H Wz E carotovora subsp. carotovora

Table 26 Hypersensitive reaction of tobacco
inoculated with the bacteria isolated from
stored sugar beet roots with soft rot.

Number of isolates®

Type of bacteria

+ + -
Gram-negative rods 5 7 6
Gram-positive cocci 6 2 2
IFO-123802 1
IFO-3426% 1

a) Bacterial suspension (10® cfu/ml) was injected into
the mesophyll of tobacco plants. Inoculated
plants were incubated at 30 °C for 24 hours.

b) The reactions of tobacco to isolates tested were
classified as +, clear reaction; *, weak reaction;
and —, no reaction.

c) IFO-12380: Erwinia carotovora subsp. carotovora

d) IFO-3426: Leuconostoc mesenteroides
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Table 27 Infectivity of gram-positive cocci isolated from stored sugar beet roots.

Reaction® Number of isolates
Potato Sugar beet Gram-positive cocci IFO-34269 SR79-33-39
+ + 10 1
w 5
_ 2 1
w + 3
w 0
— 4
- + 0
w 1
- 0

a) Bacterial suspension was inoculated to potato tubers or sugar beet root sections with sharp

needles.

Inoculated plants were incubated in a moist chamber at 25 °C for two days.

b) The reactions of potato or sugar beet to isolates tested were classified as +, clear reaction; w,

weak reaction; and —, no reaction.
¢y IFO-3426: Leuconostoc mesenteroides

d) SR79-33-3: Erwinia carotovora subsp. carotovora

(IFO-12380) &, B ZRIS 2R LTz, 77 LGMH
BRI T I3 10 Bk 6 TR THARR 20 iR IBUR R G 25
Hoh, 2ERTEOKIENED stz MiEEL
THWz L. mesenteroides (IFO-3426) %, HAREZ
Rin®Em Lz,

75 LABEHRED, Yy A THEBLOT Y
4 FRI B 1T 2 BFEOFME Table 27 1R Lz fE
AL 25 HitkF, Yr¥A4E, 7r¥A40mERL,
B ERE U VERKRIE R h o, Yy A TH
FCHBUL I R R U RIX 17, Bk el 1z
B TR TH o7z 7 ¥ A R IR R85t %
FEUBRIT 13, BWWEREFRED LRI 6BEHRTH -
Joo B DOH 10 EERIE, Vv A E, TV AD
W BB 2 4 U MR E L TRV S
LEHERE D L. mesenteroides IFO-3426) iX, ¥ ¥
HAE, T ¥4 OMECHBLBEERECT, 7
S AR E D E. carotovora  subsp.  carotovora

(SR 79-33-3) 1%, ¥ v 41 IS 4

Ulzds, T A CidBstsE oz,

d. FEHEEDRE

1) EBE L URE

FNTRERBRICHED SNl 77 ABERE
12 Bk, Yy A1 EBLUT v 4 WHREERE 4
Utz 7 7 LABEIERRE 18 Btk s Az | & L
T, 79 ABRHAAE O IFO-12380 (E. carotovora
subsp. carotovora) &, 7 7 A BHEEKE OIFO-
3426 (L. mesenteroides) =F\>7z,

Rk L U—myn & BAFAINE L, THEI
FVFELI, 77 4BHEREOTFA M UB X
UABOELE, Garvie®® DA LTz, {4
Sucrose agar, DTB ¥#f (Dilute tomato broth)
FHOWTHEL . DTB B3t ToREEIX 25°C, 2H
e L, HEERE 2V, BREcE3D (&)
BLXUL (+) -A¥ L, pH OBIE:2{To %, 44
BEFRBIZIZY bR 32 (Difco), BLU, Z
NCEBERIFRA L7V a—A %% 0.5g/LEmL7:
A—=Ab e TNa—R YT RAINVZEHN, &
BE - BE™ OFTE I Lic S THFEE L,

2) EFER

a) 77 ABEMER

HHREKBET T ILEET, K& 3D
0.5~1.0X1.0~3.0 um OERIR, BEEMELH D,
BEEB LI, ZhoEEEENEE S Table
28 B & U Table 29 iZ7R L7z, 2T OEBELSEMER
[UET, B T—YBUTH T, AF VI,
IV —BBIV T2 NT Ty s T I -
XM TH o7, ¥ 7 F o BMKSHEL I8, A5,
BbAFZEBI UL > F—VOEEZITRD NT -
7oo THEEERBRITL, ~u rBERSR L, <~
=Fr=l, FIE/—R, ¥utt—2R, TAZY
Y, TNT =R, TNA—R, v/ —RA, XV
EA—X, SA/—X, Vih—X, V¥, A7
=2, BLIUFLau—IAnhsOBOELENRED S
nred, 7h=hr—=nN, 4 /¥ v—NERATER
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Table 28 Biochemical characteristics of the plant pathogenic gram-negative rods isolated from stored sugar beet

roots.

S

&

Characteristics E = & = 3 8 2 3 £ e 2 [ =
ja o4 o1 a1 [2=4 A a1 == > s 4 ja' é

2 2 2 2 2 2 9 @ 4 g @ & f

Lo =] 10 Lo (Yl w Lo [Ted el Yo [Te) =) =

Gram stain — — — — — _ _ _ — _ _ _ _
OF test F F F F F F F F F F F F F
Catalase + 4+ o+ o+ o+ o+ o+ 4+ o+ o+ 4+
Oxidase — — — — — — — _ _ _ _ _ _
Urease — — — — — _ _ _ _ _ _ _
Phenylalanine deaminase — — — — - — — — _ _ _ _
Arginine dehydrolase - + — — — — — — + — _ _ _
B-galactosidase — + + + + + + + + + + + +
Lysine decarboxylase - — — — — - - — — — _ _ _
Ornithine decarboxylase - — — — — — — _ _
Gelatin liquefaction + + + + + + + + + + + + +
Pigment production — — — — — — — — _ _ _
H,S production — — — — — — — _ _ _ _ _ _
Indole production — — — — — — _ _ _ _ _ _ _
Nitrate reduction + + + + + + + + + + + + +
Voges—Proskauer + + - - + + + - + — — + —
Dissimilation Citrate — - — — — — - — — + + _ +
Malonate + + + + + + + + + + + + —

a) IFO-12380: Erwinia carotovora subsp. carotovora

Table 29 Acid production from organic compounds by plant pathogenic gram-negative rods isolated from stored
sugar beet roots.

Organic compounds

59SR72
60SR48
58SR05
59SR70
59SR64
595R65
59SR75
595R61
60SR46
59SR63
59SR76
60SR45
IFO-12380%

Adonitol
Dulcitol
Inositol
Mannitol
Sorbitol
Arabinose
Cellobiose
Dextrin
Esculin
Fructose
Glucose
Inulin
Lactose
Maltose
Mannose
Melezitose
Melibiose
a-methyl-glucoside
Rhamnose
Ribose
Salicin
Sucrose
Trehalose
Xylose

|
|
|
|
I
|

I +4++2 ++++ |
L+ 4+ 2+ +++
Tl

e Tk T S B e R R A
e I T I e i e s I A
o T i L A R e
R e i e B e B e e s I I
e o B B e S T s Sl ol
R e o i I i B o S i S S B
B I e B R e R e o T e
R e A S S B e B S B S S B o S
A+t A+ I+ ++E A+
|
Bk I I I B e ey R e o

IR S A
+E
e e SR S

a) IFO-12380: Erwinia carotovora subsp. carotovora
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Table 30 Biochemical characteristics of plant pathogenic gram-positive cocci isolated from stored sugar beet

roots.
s
Characteristics Y 93B3 3333988883532 ¢8%53
5255225880288 38288309
2 BB B LT 8BLEEeEE
Gram stain T S e S s S e S S S S
OF test F F F F F F F F F F F ¥ F F F FFFFF
Catalase reaction B
Oxidase reaction - - = - - = = = - = = = = = = = = = = =
Arginine dehydrolase - - - = - — = - - - - - — - = - - [
Indole production - - - - - = - - - - - - - - - -
Nitrate reduction - - - - - = = - - - - — - - - — - - - -
Dextran formation + + + + + + + + + + + + + + + + + + + +
Litmus milk - - - - w w - - w - - - - - - = - - — -
Yeast glucose litmus milk - - - - - - w wvww + + 4+ + + + + 4+ + + +
Acidelot - - - - - - - — —-— 4+ + + 4+ + + + + + + +
Reduction — — — -— - - - - - - - - — = + 4+ + 4+ -
Lactic acid D(—) 2.76.45.65.8525.15.65.75.45.75.74.74.94.44.65.55.7555.24.7
production (mg/ml) L(+) o 0 0 o0 o0 0 0 0 0 0 O O O O 0 0 0 0 0 O
Final pH 4.34.24.24.34.34.34.34.34.24.34.34.34.44.24.14.34.34.34.34.2
Dissimilation Citrate - - = = - - — = - - = - - - - — - - - -
Utilization of Arabinose — w w + + + + + + 4+ + + + 4+ + + + + + +
Arbutin + ww ww +wwww + + + + + w + + + +
Esculin R T T i S S e S S R T 2
Fructese + + + + + + + + + + + + + + + + + + + +
Galactose - - - - - + - - + - + + 4+ 4+ + - + + + +
Glucose Fw ww + +w + + + + + + + + + + + + +
Maltose + w w w + + w + + + 4+ + + + 4+ + + + + w
Mannitol w w w w + + w w + w w + + + + w w + + +
Sucrose + ww w + +w + + + 4+ + + + 4+ + + + + +
Trehalose + + + + + + + + w + + + + + + + + + + +

a) IFO-3426: Leuconostoc mesenteroides

ol i E L THW IFO-12380 if, ~u v
BESREL BT, MOEERS THEAME
—H Uiz, TAVF=Y-TErus—¥, g-#37
FF—B, VIV e TANRFYIT—H, F=
FreTANKRF Y T, B & U Voges-
Proskauer BERIC L B 7€ b A4 VELE, 7 B
DR, ANy v—i, YVE+—NA, TFANY
Vo AXYY, FIT—R, TIVF—RAR, ALY h—
A, @~ AFN e TNAYFBIUVR MV NNT—ANS
OBEEIX, BRI E Y RIGHERE 72,

b) 77 AGHEERE

WEERRE TS 7 LBET, BZE0.5~1.2 um
DB~V XPRELTE Y, HIESEHL Tz,
FREFED shixdol. T OEBREFHME
B % Table 30 R L7z, € TOBEKSEEH SN
T, HI T, FFVI—¥, BLUTLF=-
Frrus—YidBEMThdo7z, AV F—IVDEE

FROeNT, WHEEPETLE»o7, TFALb
v, D (=) -HEEEELLZY, L (+) A&
ZEE L B ofz, DTBIZ 817 % & pH ik
4.1~4.3 Th oo 7 T VBRI SREL BTz,
TNTF o, TAZ) Y, TVI =R, Tra—
A, TWVF—=R, ¥/ —R, A7O—RX, BLU
Moo —ESBLU, e U THWRIFO-
3426 1X, Zh e TOME BV THEHE » —3
Lize Y FNRAINITOEER, A —A b7 Na—
AU MNTRAINITOEE, BIZED I VI DB
[, BE%oOMt, 738/ —ABLIUIT I —
ADGERE, BRICEDVEEZ T,

e, & =

TR OBEE 2% <, 31 L SE IR
75 % LRIBIBERTREN O 84 ViT, BN E
LT 92 ARETRE L 724558, B ROSH 4L, &
REW & 5 ISR & B, FLVBHEOEEL
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pH O{ETHF8® & 7z (Table 24) . Shore et al.'7®
i, 4 XY R8T L2EERD, ZFRKOHLREREIE,
BAEEROBIRC X 2MEMBERTH 08, 1
I A o THRGBISEF IR o 78D, RO
TR RET 5 L L7z, Cole and Bugbee® 13,
BeERE, BRVENINIEZMHIEL L, &
B4 2NEME L 2R BEIIRE D, WEORD,
pH OET, B X CBETHOBIMINE Z % L ik~iz,
BEHERE, S VAD, BBERAFICRDPT
WRBHRFIFE I, EHLTRELTEY, K
W&V BERISREBERELL, REBEROFEE DR
Wolz LHran s,

—7, THEO R 5 IFEEOMA & - iERL %,
Tk, BESERKRECBRHT 2L, BE
FER2, R L AR O AHIRL, B TH -
THHLR, oL MOb DO TRELALFEL S
otz (Fig.5). %7z, BEIEHL TIX, BHAEN
HWIE Y, BREERSE <, RTBES & pH OFL
WETHED sz, 5%tnd, T PERE
e AR S, FERCEEERSFEAE LT (Table
25) T, ERBROFEE, Bt bR - T, B4
B HEED T 2 S LA, YRR O MR N EAE
TEHIEETRBLTWS,

TEBOBHEE T, FWS 7 LAEMERE LB
ENTH, ST VPRSI L 2 REER
o, FROKREE &bz, 77 2BUEELS
Bt T, MEOEYRRE RS 5 kL
LT, N BEUERIG RS N T W 5™, 5B L
7o 2 FEEHOME % V>, F/Na~OEHNEEETT-
ToAER, B L L, FNaBEICHEBERIGEEL,
YRR TERE T & /2 (Table 26),

Vajna'®” OEEHIIC L i, T OB 5 1T,
Bacterium coli, B. betae viscosum, B & U B. betae
Havum B3 BEI T 5%, BiE X Esherichia coli
DY/ =ALT, $B2FR, BEIFEAsRWES
THEH, WIhy 7o LARERETH 29, Bug-
bee et al?® 1%, e LERACHERL, BRI
W2, FEERNCRBORET ST ARMERREE LT,
Pseudomonas spp. & Erwinia spp.#HEL T3,
Kabashnaya'®® i3, Fr@h ORIEHARD & Erwinia
carotovora subsp. carotovora B & U Pseudomonas
fluorescens #4538, FEL TWwb, ILEEET, &
HOWEFR» SSBE S N7 7 ARMEED,
Br L UEBEENEEEABTLER (Table

28, Table29), SFHEHE I HELRRT, AE2E
L, EEESHY, BERIET, vy —¥R
M, W7 5—EBETHoTe TVI F—R, TV
D—ABLUVRAZT—ADOEEEEL, YV T —
Yt, 7oA77t Thy, R
2HT 3 edn, FE ORRIZH 5 Erwinia
BOWE L —B L1, ¥, €55 2IKIE
L, %, 1> N3RS, mEErRTL,
o BEEAH LI, T2 =N, TTE S =X,
Yot —RA, X7V, v/ —R, XY EL—
A, Fh/—R, FUvy, BIUFva—RA%F]
AL, 7F=r—0, £ /¥ b=, BLEUALY
F—R EF T & % hotz, Voges-Proskauer 3
B, 7z VBEONE, AVvy b=, FEALMY
v, AXV Y, TR, WM =X, BLUL
Lo — A 5 OBEEA I, BRIC L D RIEH R
ofe S, TS5 OEME &, Lelliott and
Dickey'®) O # 12 & % Ervwinia BHE & OHLLR
BMEEHT D &, E carotovora & O R
75~84% B B 0, SR E. carolovora
(Jones) Bergey, Harrison, Breed, Hammer and
Huntoon L EE L7z, &8, MEE LTHWL E
carotovora subsp. carotovora (IFO-12380) & D#H
PR, ERMSIOBESED TEET 3 L,
0~80% &b, MEHFFIFR—-FLBI N5, @
BMORIEWCES kol

HEER» S SBEL 727 7 ABMERE I, so3a
WWREEER LIS, v X4 EREBL T VY
A R FEHEE L2 £ 25, WE I LHRRENT
B otz (Table27), &I AT, HiEH, AELT
AR 51X, 77 LBMHIRE O Leuconostoc  dex-
tranicum®® B X U L. mesenteroides® D33EES T
v 5 W Ik, BILE, 88— genospecies & FH X S1L,
L. mesenteroides ¥ LT, subspecies 2L T\
500, R 1%, AROAM, fELIES, MFETHO
T—Ya—A (FEEULEREZERESCANT, B
SEREESIEEET »5 0508, AEEshTs
DI, T4 BED, RS THNE T, BA
HEEBTBAERE LTSI Tz, 7z, I
L9 b7 F I, sour storage rot ##2Z T8
ERHELTHASNTW®, —J, Conn et al*?
i&, L. mesenteroides subsp. mesenteroides %5, b
~ PREGRREERT I L2 VIO THRE L,
5 ORI AT EEIE, Vvl ERECIORE
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HeReLp oz, S, HENELLTHY
L. mesenteroides 1FO-3426 B#kIE, ¥+ 41 TH
X, T/ EROWBCHRELERL 72, L.
mesenteroides 13, MYRFE 22 wEHE I bh
Twizd, FEOH I, HHRFEME?E £,
b= MRS QIEEEMBSTEAET 2 LHW & e,
TUARRrSSEBEN, T Uy A4 WRREE Y
U277 ABMERE OBEES & U4 B LN
B &AL ISR (Table 30), SIS EH#EL TH
D, BUHEEMET, AZu—AhsFFA LI E
BT 52k, D(—)-HBeELL, 157X,
FIFEFZv e FEFoI—¥, BLUA > F—13FE
BELE, EBEEETLLEVWI L5, Garvie®® O
Leuconostoc BEDHE &~ L Tz, Eiblit

OHEBEHEDTC, WHEEL THWI L. mesenter

oides (IFO-3426) BWtkE OMLURKEEHT 5 &,
76~100% & %% b, WMEFIXR —FE L HET S, L.
mesenteroides (Tsenkovskii) van Tieghem & [EE
Lz REIC & DT 2 A WHEER 28 2 TiRE
dEEINTEST, FIRELLT, Ty 4aA
I/ A by 7 BTEUEHERE R RE L 719,
E. #BElc L 2TREREOEBRNOREE(L

B A R B S L 3 FRfEED BE I D
TH&L, ARFCERMEE TH % Leuconostoc
mesenteroides, ¥ & U Evwinia carotovora W2 & % i
BRI, BETL7.

a, REFEROLE

1) FEEMEES L UH®%

1994 11 Az, XREERCRESI AT 3

E-bvary vy — CEROBKERE) OoiOdn»s,
WEFERB L CREXBEHL, RESTET-
720 FROEESr 1 Sachs-Le Docte 1k, RICH I
Ofner ¥, 7 7 4 / — R i3BESRE, #3 pH 24 7 %
EBRRE, 2EZRI VS —LE, T EERR
Moore-stein #%, 7 S REEERII 7 v 4 ) &Gk, 7
VEZTEERIKERERE, A VEERR
T4 Ay riEk, HBEEHEIL ACAC T L 2404
%, AR HPLC i X D EIEL 12,

2) SEEARSR

FEL L - UESER D, MBOBEE %2, BLRoBHK
B THE LR, Y3 412k o7,
PEfES & U pH OBERER % Table 31 R L7z, 8K
BB ELFTR2ET 2 £, ROESICIZ9%
DEhozEsrd D, WEEROEPEL {IBEholz,
BEBITHEIC I 2,800 mg/100 g L EDEWH D, HREH
ROMENZEL L FroTr, BEFARO pH HEE
EL, 5.18 Thotce 774/ —AH 40mg/100 g
DOERHY, WEERTHSIIETL TV, &
FLEYORERE % Table 32 1277 L7z BB
BEEFERICHENT, 2BRBLUT I FEEZEED
BHS BT LT, BRBOBERR%E Table
33WIR LTz, BETFERICIIFE, BHE, BLURA
BIZIZ LA EEENTORDP o0, HRIEER T,
B 5 & OB L < &<, %499 mg/100 g, 172
mg/100 g WL T EERIRO Y I e 7 VB
i, BeERHATEY T 2ERLRD Shl,

Table 31 Comparison of concentrations of saccharides and pH between roots with bacterial soft
rot and the healthy roots collected from a separator in sugar beet factory.

Root

Sugar content Reducing Raffinose

H
condition (%) sugar (mg/100g) (mg/100g) P
Soft rot® 6.38 3059 23 5.18
Healthy 15.46 219 63 6.47

a) Roots exhibited 30 - 70 % bacterial soft rotting, and the average rot severity of the roots was 3.4.

Table 32 Comparison of concentrations of nitrogenous compound between roots with bacterial soft rot and the
healthy roots collected from a separator in sugar beet factory.

Nitrogenous compound (mg/100g)

Root
condition Total-N Betaine-N Amido-N Amino-N Ammonia-N NO;-N
Soft rot® 128 23.2 14.3 26.5 4.3 5.4
Healthy 153 27.6 20.4 25.9 1.8 9.5

a) Roots exhibited 30 - 70 9 bacterial soft rotting, and the average rot severity of the roots was 3.4.
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Table 33 Comparison of concentrations of carboxylic acids between roots with bacterial soft rot and the healthy
roots collected from a separator in sugar beet factory.

Carboxylic acid (mg/100g)

Root condition

Formic Acetic Lactic Malic Citric
Soft rot® 2 99 172 26 81
Healthy 1 2 0 43 104

a) Roots exhibited 30 - 70 9% bacterial soft rotting, and the average rot severity of the roots was 3.4.

b, #EICL 5REZEL

1) FEBMEE LU

INEEL 2R e KR, BAULETTOTAL,
AT EA L, R EIE L, 200 kgf/cm?® DS
®INZ, FARTEFEPRIERBIL 72, 500 ml © 3 v~
250 ml $¥oaEL, 121°C, 15649, A— b7 v —
7 U7z Leuconostoc mesenteroides Btk (62-SR-
20, 1988 4, LRI CHHEE) B & O Erwinia car-
otovora BTk (94-SR-01, 1994 %, HHETIZ THHE)
%, T EPCA THEL, WE L EETcEREL
7z R ES D, 15°C, BEiz, 30 HRFHEL
Jot, EEREREMN, BRELT, BROKSZHEL
726

—%, a1l 5% EEUEBRR(1L b0 v a
$i15g, X7 h>5g BRTFZ5g MgSO, -7
H,0 0.1g) #/EHLL, 500ml D3V~ 2NZ 200 ml
TOSEL, 121°C, 154, A— b7 v—T7 L7z, L.
mesenteroides Bk (IFO-3426) B X ' E. carotovor-
a subsp. carotovora WHE (IFO-12380) %, EPGA

THEBCERL -, BEEEEEY, 28CTT7H
M, R\EE L%, EEER, BRELT, MR
DS EZREL Tz,

AHTRFIROFEC X DITo 729, EEHOIE
O, BRECELYD (-) &L (+) -ABis
FTHE L. 7Y v 7 AREITEHC X DHEIE L2,

2) EERER

a) FRE#ETOMEEL

E, 7V v 7 R, BXUpH OE{L% Table 34
KR U Tz, L. mesenteroides HRETIX, HEEMICLL
N, R ORTHES B L U pH MME <, BIoHEs
Bl kol, B, pHIZ3.76 T, HEEIEL, B
JCHEIX 6065 mg/100g 4D, FHL WML, 7
T4 —=RET Ny 7 ADE DT TH -T2,
E. carotovora R, EEERE AT, BEEZOR
S, 74— A, 7Y v 7 X, BLUpH BE
L, BIEEBSEDP T HT, 77 4/ — A1 44 mg/
100g EW|MEFEONIHO LEHAL, BT
8480 mg/100 g &, MEHFED 30 LI gL 72,

Table 34 Changes in concentrations of saccharides and brix, pH of the pressed juice inoculated with sugar beet

bacterial storage rot pathogens®.

. Sugar content Reducing sugar Raffinose Brix
Bacterial pathogen %) (mg/100g) (mg/100g) (%) pH
L. mesenteroides 14.61 6065 118 19.9 3.76
E. carotovara 14.26 8480 44 18.8 5.19
No inoculation 18.73 231 128 20.8 6.27

a) Two hundred fifty ml of juice pressed from sugar beet roots was dispensed into a 500-ml flask, and was
autoclaved at 121 °C for 15 minutes. The flasks were inoculated with Erwinia carotovora (94-SR-01) or
Leuconostoc mesenteroides (62-SR-20), and were incubated at 15 °C for 30 days.

Table 35 Changes in concentrations of saccharides and pH of the culture solution inoculated with Leuconostoc

mesenteroides or Evwinia carotovora®.

Inoculation Sucrose(mg/100g) Reducing sugar(mg/100g) pH
L. mesenteroides 1200 99.5 3.94
E. carotovara 1420 18.8 4.77
No inoculation 1480 51.6 6.27

a) Two hundred ml of culture solution (sucrose 15 g, peptone 5 g, yeast extract 5 g, MgSO, * 7H.O 1 g per 1 liter)
was dispensed into a 500-ml flask and autoclaved at 121 °C for 15 minutes. The flasks were inoculated with
Erwinia carotovora subsp. carotovora (1FO-12380) or Leuconostoc mesenteroides (IFQ-3426), and were incubated

at 28 °C with shaking for 7 days.
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BREEOEE Fig6 1R Liz. L. mesenteroides B, D (—) -#B, L (+) -4, 7B
BETE, BB TD (—) AL, mu, EEE, VIR, 7 rBESET L.

VI, I VEBMET L, L (+) R b) A2 o—ASEEY)
CELBH oz, Bz, D (-) -ABOMMEE BEBROEHMESEIEO Y 2 5, Bk LS

U <, E. carolovora BEFEIZ LT 6 fFELL EWE LT pH OZE{b% Table 35 2R L7z, A7 0 —RADE
Wiz, E. carotovora HERETIZ, MERICHAT, ¥ i3, AEROBEEELDVETH >, L. mesenier-

Leuconostoc mesenteroides Erwinia carotovora

Formic acid

Acetic acid

D (-)-Lactic acid

L (+)-Lactic acid

Succinic acid

Malic acid

Citric acid

T I | TN ST T T SN [ T Y N S N H'

-100 0 200 400 -100 0 200 400 600
Production or reduction (mg/100g)

Fig. 6 Changes in concentrations of carboxylic acids in the pressed juice 30 days after inoculation of pathogens
causing sugar beet bacterial storage rot®.
a) Methodology was described in Table 34.

Leuconostoc mesenteroides Erwinia carotovora

Formic acid

Acetic acid

Lactic acid

Succinic acid

Malic acid

Citric acid
I\J_LIII\\IIJ_'_A{I\ ) I | N N O |

0 40 80 120 0 40 80 120 160
Production (mg/100g)
Fig. 7 Production of carboxylic acids in the culture solution inoculated with Leuconostoc mesenteroides or
Erwinia carotovora®.
a) Methodology was described in Table 35.
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oides BEREX, E. carotovora subsp. carotovora HEFE
W, v a ERRA L TB Y, EITH
B0 T, pH i3 3.94 TRLED» -7,
E. carotovora subsp. carotovora ¥ FE T, L.
mesenteroides HEREW AT Y a ORI B2 <,
BICENEFEELVET LTV, pHIBETLR
B, L. mesenteroides T L D X E o 7z, BFHEHR
FICEEINHPEEOSRC LV EE SN X EHE
DE% Fig.7 &R Lo L. mesenteroides HRETIE,
B L OB B L RICEL S N, E. carolovora
subsp. carotovora HERE T, FLE, WEERIINZ Ca
NI EE SN, L. mesenteroides I &
BELERICHERB L, DRV ED T,

c. & %=

Shore et al."® i%, KSR, AWERRIC, BERR
L. mesenteroides DS¥EFEL 2R TiZ, A7 —2X
OB L, BT, 774 /—A, VY, BLWY
FEAL T OEMBSTED 5N DZH, ZOH, 57 4
J— A ORI, BRI X 2 O EHGRIGT,
fhosEEOZE i, HMEORBIC X 2 Ll~iz, #
B & 5L WK 2 R U -SR0S E ST %
Tolok5R, 1RepBEsS, 274/ —A, BLUpHOD
FLOLETE, BLHEOEL WEMSED Sk

(Table 31) BFRILEH T, EERBLUT IR
FEZERDHH S P 5 5 N7z (Table 32)s &
e OERE, BB~z %IRE Botrytis cinerea
RFELREET 5, 7V A TRERIERERD
ZACLFE—TH o743, BIROFFEIARIC BT 2 B
HOSNRER LT, 774/ —AWET T 5HTH
o Tz,

W U7 ERERT <, WEME O L. mesenter-
oides £721% E. cavotovora BB LIz L 25, W
NOBETHIRPEESDMET L, B mL 72,
Eiz, MEICE 377 4/ —AOFEBHER S,
¥z, E. carotovora BRETHEZEIWAE T L7z (Table
34)o A7 U—RArFEREREF LT EEERE, L
mesenteroides £ 1z 1 E. carotovora subsp. car-
otovora = IETE L, WM, B8 LU ER, AIFORE
BT, A7 0—ABNSHHEnCETHIELSh
57:%, AZu—AEEBNETL, ETESRNME
U7z, BEOBETIE, A7e—XLEbIZER
BWHEFCHES NI, R7u—X, RITHED
WMEREMET L/ (Table 35), BFBEEKE B.
cinerea B & U Penicillium expansum 5, A2 @—

A5 BTN DBWWEEN RS, 774/ —
AL B0 Z & BB RNz, EBER» 6,
uAfa/ A Ny EEIERBEORETS 3 L.
mesenteroides 13, T o DRIKE L [FRR, A7 a—
AR L, BT T 2, Hb¥
T, 74/~ ADHREELDTPENSET S
s iz, BIEER» S EHEE T NS E
carotovora V&, A7 90— ADSNDRETH 5 BTHP
T 74 /= ADSMERESI b ERRICE WD, Zhs
2, BR, SRLTwLEEZ Sh, WRERKES
T557 4 ~AQEBELESFE 5> Tob bH
Zbhiz,

Norman and Rorabaugh'? 1%, ST 0m8
DBHIRBC BT 5 RAOMBEIE, MEERC LS
WHE» 5 OABMOEETH 3 Lahk-, BIFETH TR,
MR = KR & T 2 ABEEPH S LT Wz, MEE
FEET - - BEEREPT 6 X CREERO pH 13K
ESBETL, ARBOEEDTBR S Wiz, L
mesenteroides %R L 2WERHH T, D (—)
-HEEL ML, Uy TR 7 VBB L
7zo E. carotovora DR TIE, ¥¥, D (—) %
B, L(+)-2E, sXoas@E@sssEinl, B,
Urai, BIU 7z vBEMSEA L (Fig.6)o R
7O R EREFRFELT EERE, L
mesenteroides # BT 5 &, Bifg L ABVEES R
7zo E. carotovora subsp. carotovora % ¥ETET % &,
MEEB L EbansBREES N (Fig. 7).
E—-hvay ey — X OERLCRBRERD, #Be
FR AT, HEWESFOER (CH.0,) B &
U (CHQy) &EDE L, HRNESTOY >
T8 (C,H.Os) BLU 7 @ (CHO,) &&D
{EL 7> T/ (Table 33)s L. mesenteroides 1k,
RREMELT, D () -ALR2BRNCEET S
ZEBHISNT 59, E. carotovora W HEYIR R
PETLHECTH L, ERNZ, BAEEOMEVEE
T, BARIEOSRELELTBY, A8 ErTes
BETE 512, RIRED B. cinerea BL U P, expan-
sum B, AZu—Aps, 7TVBERELTLH
BHIRT FOEBEBEEST 5 2 L 2Bl
WIER D S oM s h It HlE OB RBESL R, h
5DMRE L X RB Y, L. mesenteroides TiE, A
I —RAh5ENHEERT, D (—) -ABEEREN
WEE L, E. carolovora T, a7 BT OLE
FIESFOBRBBRBICOHL T, 3512, Thb
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OB, 71 rBEONENESFOEEROS
REEDHEE > T i B2 s,

IV, SMIAIZERET 3R KE LS

A, SMURIZB T3 REOHH

IR FIRRBIC £ » T L B, EHIER
Friz ik, BRiiarass 150 AR Bz Resds, BB
B ol E T, SAVOED LS BT, ¥
D& ERREBREL, YOI RBEELRTH
BIZEAEFEIN TP o T dLiEE I BV T,
IR R4 T 2 FlORIRE O RALOL, B L UR
EEEAIE D W TRRET L T2,

a, NV ERET D RIRBOTERE

1) EEME B L UHE

1983 .1z, FEB L UEREEREN T, 1HK
137 Fr, 3R 1557, §F 287 AR/ SA4 L EFREL
77 1 BHERNZ, LRV S D38 » 7, B
BEHEAD A NVDSE s THoT, 3 FFHERZ
B EDS 13, WAEFEN 2 » A CThH- Tz, KB,
FENRANVOKRE ST, WTFRLEDH2m, 53
#74.5 m OERER IR E LT Wi, SBETE,
24 VORI, FiEB X UCEHECEH T 2 kE
D4 yPcRaL, 1RGH7H 20 @k, 1540
7z 0 80 fEED, RIS HRIREOFAE L HIREF
Wiz ZhoOEESARBAEL, UToXRESR
Aot 6 EENCHEL, SHORBLEERERDZ,
TRWHER, ERNERCHEEL, BEtngnE
EzohnbMEAEEE, KERT, BEBdnne#
Zon3IEEFED 2 B AT THEL 12,

i p 3] B O#
Botrytis#l HHEEE K~ KBaOMROS L F1R
Ho5ND, FIFHERET, KE~BEO/NK
DBOHEESED SN,
Cladosporium#l  #FEOHROFIERTBFED 6 3, BEOD
EHREE LA SRED LY,

BZED 5, Cladosporium B I3 E§ « 75T 38%,
Jt - BT 24%DEKICED S/, B e - &
PHIRT 2 &, 873 TD Cladosporium Bl DO Fe4 R
BE Mo Tz, KB TIX Penicillium # & Botrytis &
WE L, BERREZEL26%, 5% THo7, BiET
i Botrytis BASE <, FEFI 33% T, # DM EE
o 4 8, IBIZ W%REORETH 57, 488
DT TIE, Botrytis A 33 9% THRIB®EL, K
VT Cladosporium 825 21.3% & & o 7z,

3 BOFAEH % Table 37 iR Uiz, M@ T, 1
B L FE#%, Botrytis # & Cladosporium MO FEEX
BE»-7, Botrytis BIdRg - v6, db-HE b,
w6%DEECED >N, 1B L DEHML 72,
Cladosporium B X Ef « T 23%, Jb-HT14% &

Table 36 Presence of various mycelial types in four
parts of a pile of sugar beet roots in Janu-
ary (1983)2.

Percent of moldy beet roots (%)

Myecelial Side surface®
type” == ——— Top surface Inside Average

SorW.NorE.
Botrytis 37 39 25 33 33.9
Cladosporium 38 24 17 10 21.3
Fusarium 5 8 6 13 7.7
Geotrichum 0 1 14 10 4.2
Penicillium 11 13 26 9 14.7
Others 10 15 13 35 18.3

a) A total of 13 piles were observed in the factories of
Memuro and Bihoro.

b) Twenty moldy roots were collected from each part
of a pile and were classified into six groups accord-
ing to the predominant mycelial types colonizing
the roots.

c) S. or W.; South or West, N. or E.; North or East.

Table 37 Presence of various mycelial types in four
parts of a pile of sugar beet roots in March
(1983)™.

Fusarium#! E#ERTEAPEE T, ZTreEa~fkf

EOLIEorEt, £003, BEREONRE L
HESHO o5,

Geotrichum) HE~ABE0, HE TEBROEEIRD
hd,

PenicilliumZY H#ERmcHERCOmROSERFIRED N
%o

0t -

2) EEER

1 BOREXRL Table 36 W L Tz, HIETIZ
Botrytis # & Cladosporium B O F 4T N F -
77 Botrytis BZE « VT 37%, db-H T 39% DM

Percent of moldy beet roots (%)

Mycelial - 5
o) Side surface .
type ——— Top surface Inside Average
Sor W.N.or E.
Botrytis 46 46 14 27 33.2
Cladosporium 23 14 5 3 11.5
Fusarium 3 5 3 9 5.7
Geotrichum 3 5 45 2 12.1
Penicillium 12 15 28 15 17.2
Others 13 15 4 47 20.2

a) A total of 15 piles were observed in the factories of
Memuro and Bihoro.

b) Methodology was described in Table 36.

c) S. or W,; South or West, N. or E.; North or East.
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20, 1 A& W{ET UM RE T Geotrichum 23
5% TRBEL &Y, KT Penicillium 2723 28%
LB, 1 BUERLFEEENE» > Botrytis
Bk, 149% 8T U7z BriEiE, 1 H & [FEK, Botrytis
BORERPRELRE TR TH 212 ROTE DS
72 DX Penicillium BT, 15%TH - 7z, 4 HHDF
#TIE, Botrytis A 3B2UTEDEL, KnwT
Penicillium & 2% 17.2%, Geotrichum & %312.1%
THhole, 1 BITHAS L, Botrytis BIOFEAEZEIZ
FIZFEIE T H o 7285, Penicillium & & Geotrichum
RHEINL, Cladosporium BIHMETF L 1z,

b, KIGOFIRICRET 2 RIREOHEE

1) EBMEB L UhE

1982/83 FEEE DBIREHIC, ZF S BIREFTRE I 1 AR
Lzt v, N4 AVAOR—MECHEET S
SR 2 REFIICTE L 72, A VRBOMBEE &
PRICE 2 » AT D, 516 » BRI 138 1m OEFAR
DXE B L Tzo a4 vk 10 A 27 Hb 5 29
Bz O#EEL, P2E8E0MRT, KBEReH
3 5RREORE T AIREE L., BhoHHEL
BuT 6 E#BEIHEL, FHOFKEL LEER,
Bl U2HE® 2 RRERERAGFOHE 2 RY
720

2) HEER

FERER % Table 38 IR L7z, HE 8 HED 11
A6 HORETE, RANEOFHLERED SN
7edd, 1LA13H (15 HB) w3, 3%OEEOR
HEICARRESRED shi. BUIKBEEI N OB
Botrytis #, Cladosporium #, ¥ X Of Penicillium
BO3BTH Tz, FREAFEMAERE, Tok1

A5 H (68 ) % TRzl 228, DRIz
TIDHE M D D OB R, RKHFAED 2 5 22
H (116 B#) KB 8% L ko7, BEEROHD
ZH5E, Botrytis i 11 H 13 H (15 H#&) » 5
HIRL, BEATE TS ERY, 21%IEL,
Cladosporium &l % 11 B 13 H»6HEL, 12 A 16
H & CEZE IR T 10%IE L2, Bk, fho
EHECELNA LR, BrAXBEEanKS
o7z, Penicilllium# 3 11 B 13 H» o B L 72
#, 1A5H (68H%E) TiEbdy»riaRET,
FOBIEBHHEL, REAECIE 4% CEL 2,
Geotrichum 213 1 A 5 H (68 H®) £ TIHEIR 2
ot 1H14BLoHEL, ZOBRICHE
MUT, ERFAETHE 27%125E LTz, Fusarium &
i, 1RETCRERENIBETH-1225, 2H16
H (110 A%) 2 2HA 2 HORKAETE, H5%
DHEEBRD bz,

¢, FROBRERSZERNITHT 2R ERTFORE

1) ERMES X U

1984/85 GEFE o> & 1986/87 4EFE £ T 3 RLps P
2, FEREFEFRBNICHERL M VORE T, ¥
RFBEORRE EHEBOBRDOFE, B L UKEE
RPN 589 2 RRBERE T O RER L % AR 1 S
L7z,

Ko, 1EIBIZY 50 EiE 2 RIEATERIL,
¥RREOAREOERELBER LIk, LT,
BER OB L O ERRE R TEL 72

MFoENE, REOWMBER & PROFF3 »FIT
Tole, HEEEME LT3 — X~ H VEEREH
ZRiz, 1985/86 £, THIROMIES (RCS Air

Table 38 Changes in predominance of mycelial types colonizing sugar beet roots at the top surface of pile during

storage®.

Date observed

Mycelial type

6Nov. 13Nov. 2Dec. 16Dec. 5Jan. 14]Jan. 1Feb. 16Feb. 22Feb.
Botrytis 02 trace 3 9 7 13 21 20 27
Cladosporium 0 1 7 10 1 1 trace 0 0
Fusarium 0 0 0 1 trace 0 0 5 6
Geotrichum 0 0 0 0 0 4 9 21 27
Penicillium 0 1 1 1 2 5 13 24 24
Others 0 0 1 7 19 16 9 2 3
9% of moldy roots 0 3 12 25 30 31 40 49 48

a) Piling of sugar beet roots was finished on 29 October, 1982. Each mycelial type was observed in six plots (one
m? each) set on the top surface of a pile at about two weeks interval.
b) % of roots colonized by each mycelial type. The total is not equal to % of moldy roots because multiple

mycelial types were found to one root.
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Sampler ; 7> ¥EHE) T~V MRICERE L B
BEEHL, 20~80 L DELKERI| Lz, o 2 5
HiZ, 83 30ecm OBEOLT, BERIem DY ¥ —
VOB R, MR 5 SRR L, FRIEEE
DAL 25°Clz 2 |, % D% 2°Ciz 2 B%EL,
HERLZzau=—2BRIcEHEL, SBOBRILEE
B U 72,1985/86 EEE I 1 EH7- D 6 K, thDEE
1 EBHD 15 KO % Bz,

UL, 84 VR, KA ORIRET, BTO
HHOFHT 10~12 B iziT o 72,

FRER
1A 12A 12H  12R 18 28 2 A

2

vH kR A TFTA A kA TH

1984/85 11/16 11/30 12/15 12/28 1/14 2/1 3/2

1985/86 11/15 12/4 12/22 - 1/10 2/7 2/28

1986/87 11/7 12/4 - 12/26 1/8 1/21 2/16
2) EEHEE

FIRIC BT 2 00E £ BRORBEHERE % Figs
RUTz. ARERSEEE, BREGE, BLUE
BEEOWT AL, BEEHICL D2 DEEIL 12,
FRREHEORNREEZ, wThofgiicd, 11 B
e s, BizSEsRioont, THORRERE
A=z, 1 APAIOMEL 12 A FTAOHREE L v &
TLzH, 2B C BRI, 2 AT
W 55%1 % o 1z, IBHMUEEE b Fikkic gL, 2 A
TROFEHEZ 47%12 7% 57253, 12 A £ TOEMKE
BR L RIRE R AR R KT 5 &, B RRE
IV LECEr o, BHREE L2HME2EBL T
L, 2ATEOWYER0.46 1z o7,

KIGZef i BT 5 R RERE T ORERUL & Table
39 1R U7z, EWCHIE & 1z RIRE T 1% Botrytis,
Cladosporium, ¥ & U Penicillium O 3ET, <h

5DEET U~61%DECH o0 12HFHE T
D, HEREB B OIE Cld, Cladosporium DEEH
&<, B EoB 0% E LD Tatz, L,
FORIBERL, 2 HTFTHAHRKIZS%BIC R,
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Fig. 8 Profiles of molding and rotting of sugar beet
roots at the top surface of pile during stor-
age®,

a) 50 beet roots per one survey were random-
ly collected from the top surface of a pile.

b) Rot severity was determined based on a
scale from 0 to 5.

O; 1984/85 Xx; 1985/86 A; 1986/87 @; Aver-

age

Table 39 Component ratios of fungal spores in space above the top surface of a sugar beet pile

during storage®.

Genus M.Nov.? E.Dec. M.Dec. L.Dec. M.Jan. E.Feb. L.Feb.
Botrytis 0© trace 14 19 42 43
Cladosporium 51 50 26 15 7 5
Penicillium 6 11 1 21 11 11
Others 43 39 59 45 40 41

a) Fifteen plates or six strips of Rose bengal agar per one survey were used for the trapping of

fungal spores from 1984/85 to 1986/87 trials.

The media were exposed to the air at three

locations of the top surface of a storage pile, and then incubated at 25°C for two days, and at

2°C for another two weeks.
b) E,; early, M,; middle, L.; late.

c) % of fungal colonies growing on the media.
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Botrytis DERT I 12 B EAp» ot anl, #
B E® 5 Botytis DEIG W, #0H% 2B A%
TH R, 2 AT 43% 17k > 7z, TERLE
Wi & % Penicillium OE& & 1 ~21%ThHoi
»5, 12 ALET & 1 AMBRR ST HIE, BHFECBY
BEEME P T,

d. & %=

SNANVRIZFEET 2 0RE I 5 DOXERHEH
BWpHY, NAVOfE, R, BEO&IEL &
D, BETIEICHENRD 57z (Table 36,
Table 37)o 7$4 MEIFI3EE - B & 46 - BRE 50
THAE L7245, F - #6MH T Cladosporium #2392 %
WIEMADERD & iz, /A VKB BT 2 RRED
FRAT, R 15 BB LW, b BEL» &R
o, FPREREERRIEHEL Too7228, &
EEA LD MR OEREERE L > T/ (Table
38),

BES X OB K, oS4 VR B2 L,
R @ET, Wm0k 2 kaRE T
o Twiz, NANHEIEZR - talE &db - HEEX
5T 3L, HIFCBT2RREORERER, BEX
D bZWEEDH o7z, KIEDOIREE & BRI B
T35 &, HEBREBEEEL THIz, N1 LVOWE
BMToh, FHEREMET T2 Lizs>T, 128
it & D EROKXEPIENRIR D, Dk, BhoE
B L Twholz,

Botrytis i3, 1A, 3HOWRHEE b, LA
FAEROWIES, SHEEMD, RbEL, N
SETEBRENI RS> T WD EE2 sl AFIT
K THFE & VA R, SREREREROR

ME & HICHBEL T 7z, BiEI BT, B. ciner-

ca BETRIBHIROREOR T H HEENEE LT
<L FRCH T A RESE SR L 2 &R,
24 NVOEAL R DT, B 5 W AL OFARER I,
KEPMESICREL, BUROETICE b ko THEM
LTWwL ZENERTE,

Cladosporium B 1384 VAEH  EHBEE s 1
Joo B - WHE &AL c HEZIK T 2 &, HE22
THEHERIR DT WE - BHET, BRERSP
RE DT, FBTIE, Botrytis & & [FIRE, ¥IFRF
FOEDON, ERRAMVEEL 128 T
&, Botrytis B b b RAEEN G os, REOD
Wb &b IBEINER ko2, Cladosporium
BEOH, C. herbarum (Pers.) Link ex S. F. Gray

B LU C. sphaerospermum Penz.l, ERB L UL
Bz, TRECBRLTEY, BER, AEOD
RV L EEL T, BEEFEEXRLEEbNT
V350, AT, A VADSEZR L TCBREIICH BIF
w2, EEE AR RICEEL, BHE2HESR
oY E NG, &7, FE - GEM &AL - BEEFC
B BFEEEDLED S, RRICMZ THKRNSE
OBETT, RELRPTWLEHEES,

Penicillium B, 1 HOKREOR b EH 2T T,
SHOXKGEMATY, E2ERRB x> T
Too RBTRYPIFEEL VED N, 12 5% Tl
B A EHEMYE T, RO RBLRREmL 72,
Penicillinm BB X, —f i3 RS T, AL
THREEF 2R LREE LTH LN T B0, Y
B ea ke oWgcix, SV saHEI NI
KRED 122, P expansum V&35, Kuehn
and Gunderson''® i, M EREMICFET 2 IFH M4
RE & LT, KE &L Penicillium spp. BRE L
T\ %, Penicillium Bk, LD, /410
REERZS S, FROBEMET L TL HEH
»o, BEPHRIRLEFELOND,

Fusarium # &, SR FERCO2EML 72,
Tompkins and Nuckols'®® &, Fusarium J& % ETH
BHBORHE & T 2HMEPEH D 2 25, Toporovs-
kaya'® & & i, IFEBEIRE OH, B. cinerea ®
Bl E D 15~17°CTH DXt L, Fusavium sp.
i3 25~27°C L & a8 T %, Fusarium &g, 234
VOERIZE D R->T, HERMREESELEH
Hhd,

Geotrichum &%, 3 HOREGTHRLEH LR L
ZoTwlz, ULhl, RETOHRERS L, @ik
FEREHoT-12 A TR, £{BEshT, 1 B
WO EESAF T TRIEL 2. RERWERBED
G. candidum Link 1, BB & UExTw b RKE
T 54 rFYALRORKIE T, Heintzeler®® i
&V, Oidium lactis DREL T, BHZRGEFL L
PEENTWE, XA NVATY, BEEEIE-S
e FE L ks NG,

NRANDOREIE, PREHFKIL.8m D, »EIE
IROEBPRTENT D, FREmMFKELZ
SRURBEOWEE Ly, ROSERFIEERINS
M, Zhdoid, SAVAOLTLREITRICES T,
FKEEMNICRET 2 e FE2ohd, 22T, BT
HBERRECAECL DY, BERTOBRLEHR
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Table 40 Correlation coefficient between the component ratios of fungal spores in space above
storage pile and the factors of storage rot of sugar beet.

Fungal spores % of moldy roots

9% of rotten roots Rot severity

Botrytis 0.752**2
Cladosporium —0.182
Penicillium 0.042

0.947*= 0.945**
—0.601** —0.569*
0.075 0.088

b) *, significant at 5 9 level; * % at 1 % level.

EUT2o 28 Jarvis'®® I L hid, HITD Botrytis B
FORENL, HrHEESAB T 2RHIICHRA
ZRERDHBEINEOT, ZORMICHEY Y 345
10~12 BRRIC B 24T 0 72,

EERTII AT & & b ICRBOFER 2L
Je s, R BT L RREREMEED, BFEvIEE
o S EIFERSEM L DL, BRERERS
S UBHEE I, BINOMGRIES R REL, 128
LIREICHiB L7 (Fig. 8).

ENKE T ORI E R 5 &, EREEHEL
1: B # L [ & O Botwtis, Cladosporium ¥ &
Penicillium ORT-H% 8% 5 Twiz (Table 39),
IS OREFOEEE RS &, Botrytis DRI,
MR 28 U T L, Cladosporium DORERREL
3, 2AGAEZ TCEErLo728, BLEBIHRL,
Penicillium ORERIE, FEOBIBICRPHE & -
7zo ZHUH OWRIE, FRRACHET 2HEBERO
HEEFERE—HL Twe,

Table 40 &, ZEHIAEF ORI, ERE@MO
SREFHEMAERE, BREERES X CEREE LD
— AR IR R UTze Cladosporium DRERRLL &,
RHEdRES X CBBREE oz, 84 1%,
5% CEELADHENRED 5z, Gregory and
Hirst®”? iz X 1 i, BEHWH O LK B T,
Cladosporium 55 40% LA L% 5, BEELEIZ >
Twa, 11 ARAO, 7314 LV EENEET OB %
"3 &, Cladosporium BSEED 51% % 5D TED,
BEZEOEEZIRELWI L s, HEEED/ 4L
LR, BFEOBEHTOER LE—O, HEiH
RichoTwbdeEzobhsd, Lirl, SALAD
BEBEROERIZLY, BHE Lo oRRED
FaFihstEinl, BRESER LU ¥l h s,
Botrytis DHRRILE 3B E DI, WTFhbd 1%
KETHEER, BOIEOHEBBED shiz, b
DT, Botrytis OREELLL & BREGER L D FgE
FHE LR D BMoTz, Fig 91, BMEHEL
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Fig. 9 Profiles of rotting and the component ratios
of Botrytis spores in space above the top
surface of a sugar beet pile®.

a) Methodology was described in Fig. 8 and
Table 39.

@; Average of rotten roots O; Average of

Botrytis spores

Botrytis DFEREELOHR %, XL LU TR L7, & D
HRRFEZE-RL TV 00, EREEROES
PR, ZAEYELDE DL,
Botrytis OFEREREEOBEINL, 2h X D PRENT, 12
ATRLVEEE o7, A VAT, HREE, B
<, FMEBMRIRELHET 5%, Botrytis &
BES LY, BREEL S, BRETOERTI I,
Botrytis O ERITBEE I, Ih 5 I3RB2EH
RNERET 5, BROER: & b, SERFOR
BRE ML, ¢, RIFEMAOETRE L LT
b, R LIRS,
B. /AL OREIRE CRFRRAROSE

B4 ViR R S W B 10, BB,
FHCAKROEE R ZUF 5, Devillers'” &, §F
P OWEEER OB AERIZ, B EERE
ThAERML WS, £/, Gaskill®® &, HRET
TR, BRSO EIT R & F BEEH TV,
KRESA VT, B L DBRENKRESEL S
EFHEENDZOT, EEBED AN BIT SEARID
WS, BRORE, BLUOBEELERECIOWT
Mt Lz,
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@ (3)
@ ©
South or North or
East
®) (10) a1
(13) as) (16)

Fig. 10 Portions of a storage pile at which temperature and root qualities were determined®.
a) One copper constantan censor and 40 beet roots were set up at each portion (No. 1-16) during the

storage periods of 1981/82 to 1983/84 trials.

The average storage period was 115 days. Tempera-

ture was monitored every three hours. At the same time, outside air temperature was measured at
the location of 1.5 m above ground of storage yard. Beet roots were retrieved at the end of storage,
and rot severity, root weight and sugar content were determined.

a, ISMIBE

1) EBEMHEB L UG

1981/82 44 & 1983/84 FEE (D 3 BUPHHA, HE
BUEFRRENICHERI L 72 S VR W THRE L T2, /%
ANVIFEA2m, &S 4.5m, B3100 m OWFE
BROERT, SANVDOERGE, PRE1Sm UL
OHFHOREEZE Y, KV o v SloBHEB X
Uy — MNTHEEHE L2, BB D, <A
BHEO 0, KIPHRED Y — b 2 A A BEFL,
Bz, BRERITo70,

Fig. 10 WiRT 165 Mz, IREHEHO 2 >V —
(fH— 2Ry vy o8EN BHEERLL, &1,
1981/82 £ & & 1982/83 fEE X B V8 I & v 5 [,
1983/84 FEE IIFmIL R WA AT SA VA B L7
DT, WEEIZ>WTIE, HERNERCHEBL-HE
& EE, EECHEBLUINEERE Y, &2 H—
DELLE B LTHE L, £72, BAEENED
e, NANKIE#ETAEE 1.5m O %2

T, EHXRLTEEL Y —52HE LT, SEWHO
HHBLAH, ¥THAEB X OB TO®
DTh5,

£ ox 1981/824E /% 1982/834% 1983/844 %

BASGEAE  19814F11A 1 B 19824E10H28H  19834E10H26H
MTHEAR 19824E3H 28 198342 H25H 1984828 7H
L] 121H 1208 1040

8

REE I EMECEEETEIL, 1HSD8 HEF
BLT, ABGREERD ., FEiFc, REEEE
BAERE 25085 L7

2) EBRER

B i, A HESEE O FE % Fig.
11 R LTz, BIMEE X —4.6°CT, 2/S4 VIR
WTRLES L DV E» o, BEETRERE (No.
14) @ 5.8°C, BB FREILEE (No.16) 0 —0.3°C
T, WHIWE D, HRKT6.1COEND 572,, 754
VR (No2, 5, 9, 14) Tk, BFgRER
)

Outside air ~_4u§b

52
4.2
38
3.7
South or
West
2.9 4.3 3.2
2.6 5.8

Fig. 11 Daily mean temperatures in each portion of storage piles throughout the storage period of 1981/82 to

1983/84 trials®.
a) Methodology was described in Fig. 10.

b) Underlined figures are the temperatures above 5°C and below 1°C.
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Outside air 1_4.lb)

117 12.6 12.3

10.8 125 9.7

South or North or
West
8.1 10.8 11.6 11.0
8.7 11.8 8.4

Fig. 12 Average of maximum temperatures in each portion of storage piles during 1981/82 to 1983/84 trials®.
a) Methodology was described in Fig. 10.
b) Underlined figures are the temperatures above 11°C.

Outside air ;ZJ,Qb)
=13 0.8
0.8
South or
West
-1.1 1.6 2.0
03 2.7

Fig. 13 Average of minimum temperatures in each portion of storage piles during 1981/82 to 1983/84 trials®.
a) Methodology was described in Fig. 10.
b) Underlined figures are the temperatures below 0°C.

5°Chiz, A NVFBOME (No.l12, 16) T,
1°CU Tk o7z,
B iR D 3 BRI O SFEE % Figl2 KR LTz,

fi%ﬁﬁﬁ“ﬁ (NO.I,
Tz,
ARIEE O 3 B 0 FHE % Fig13 wr Lz,

3) TiE, BEEEVIICEEZ

FHEEOREREIZ 14.7CT, 4 VHREIZ W
FTRLFEN LV E» -7, BEIEFETER (No.2)
D 12.6°CT, BRI TR (No.16) D 5.6°'CT

FHEE OBRIRE IR -27.0°CT, 754 VRIRE I,
BALDpEVEDLo T, BERTEFR (No.14)
D2.7C, REITEHEAR (No.l12) #—-3.5CT
Hotre NANDOEMA(No1, 2, 3, 4, 6, 7,

Outside air 4], Zb)

BHotr, 234 MHBERER (No2, 5, 9, 14) BLUY
130 134
111 1.6
South or
West
9.3 9.6
9.0 9.1

Fig. 14 Average of temperature ranges in each portion of storage piles during 1981/82 to 1983/84 trials®.

a) Methodology was described in Fig. 10.

b) Underlined figures are the temperatures above 10°C and below 8°C.
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Fig. 15 Profiles of daily mean storage temperature and outside air temperature®.

a) Storage temperature was measured at portion No. 10 of a storage pile

(see Fig. 10). Outside air

temperature was measured 1.5 m above the ground of a storage yard. Every 3 hours, data were
collected and averaged as the daily temperature.

11, 12, 16), BLUOTEOREEL & FROPE S
(No.13) &, BREBREN YA F R E& 0Tz,
55, BERED SR LR OREEE
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BHEFE TO->< D L ER LT,

b. ¥EiRNDZE

1) EBbls L AR

BEEHIE 2T o T2 [E— A VDX > Y —HRArE
W2, BEEF O 2B U (Fig. 10), BSRRINEE L
TEBpoBERERERENL, 74 7 E2HVT
Yy IMBRIIVRIZ . TIRAF v s8Ry
ME, 10EEHD DEEL 9.6~10kg 2725
O RHBEFD, 1 yFidblzD 48EHE LT,
s B OAR BE S 13, 1981/82 1 16.11%,
1982/83 4EEF 18.53%, 1983/84 4EFE 14.80% ThH -
77

R TRICIRE D L CBR L, 2fEkrs
WL T, B 6 Bk L #EL, K
LD EBEEEEH LI,

(B2 = 20{ (4I880 X (HEEEE) }/

(FAAEAED

EBRRREFER, FHTH 5 Sachs-Le Docte &
Fiz X D RS 2T L, BN - FEROEE,
R0z br s, EELEZEH UL,

2) EBRER

AR O REETREE % Fig. 16 1I0R U7, B b EHK
BRENEL-70F, FEFR (No9) T0.29T
Hotr, mbEh-7ORTERMAER (No.l2) T
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0.15

0.19%

South or
West
0.22 0.24

0.09

0.26
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Fig. 16 Averages of rot severity in sugar beet roots in each portion of storage piles during 1981/82 to 1983/84

trials.®
a) Methodology was described in Fig. 10.

b) Rot severity was determined based on a scale from 0 to 5. Underlined figures are averages above

0.24.

b)

South or
West
67

59

61

Fig. 17 Averages of daily sugar loss (g/t/day) in each portion of storage piles during 1981/82 to 1983/84 trials®.

a) Methodology was described in Fig. 10.

(DSL)={(Final S.C)x W) qnitial 5.0} <

100

10,000
(Days Stored)

D.S.L.: daily sugar loss (g/t/day), S.C.; sugar content (%), W.C.; weight change (%)
b) Underlined figures are the averages above 80 g/t/day.
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<7D, EEARL, EBICH» 3 IE SN .
BREERI TENIRLEL, DEL EEBRIERSEL
WETH 72,
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Table 41 Daily mean temperature, rot severity and daily sugar loss in various parts of storage piles.

Daily mean temp.

DS.L.

. . by
Division Portion No. ) Rot severity' (¢/t/day)®
Top surface 1, 2,3 4.5 0.24 98
Inner part 4~16 3.2 0.19 75
Rim 12,7, 4,5, 6, 11, 16 2.5 0.17 77
South or west 4,7, 12 2.4 0.18 84
North or east 6, 11, 16 1.6 0.16 67
Inside 8, 9, 10, 13, 14, 15 4.1 0.20 73
Top 4,5, 6 4.2 0.23 83
Middle 7,8,9, 10, 11 3.6 0.24 75
Bottom 12, 13, 14, 15, 16 2.2 0.11 71
Average 1~16 3.5 0.20 79
Outside air —4.6 - -

a) Method was shown in Fig. 10.

b) Rot severity was determined based on a scale from 0 to 5.

(W.C.)

¢) (D.S.L)={(Final S.C.)x 100

—(Initial S.C)}x

10,000
(Days stored)

D.S.L.: daily sugar loss (g/t/day), S.C.; sugar content (%),

W.C.; weight change (%)

c, % =

1980 FR 2 B 2 ILHBEDIFE/ A Vik, B 4
~4.5m, EZ20~22m T, FEESEREORN H 5
Eh3 10 Ahans, BT432~3A%T, 8B
T EEITO TICEFREE s T i E,
B3R ELLLVLLOO, JEIF2Tm EE T
B/, EEAER, R EDb> Tk
W, E BT 2 L, A LVORERA-A Y
7O b0, FAEOREHRENOETH
D, R DEW, 7 XY BTk 150 BB L0 EHRE
BOSTToRTw5E, A VORBIRES 5~7
m, B 55~67Tm T, @AET->THEY, JLEED
BHEBELZIPRDELZ > TWBRD, FAERITH/8
ANDOAFHEEE—0.3~5.8CT, Wiz Ly
6. 1°COEDRDHY, 4 VIRERY—TR LI a8
HERT &7 (Fig. 11, ERHE <4 vohRe, &
B NANTRBOMRTH - 7245, ERRORBED
NRANVBELSRELLCHES OPFBEER L —H
LTwiz,

BYECEAR I, PRz & D RN ORbEE & E T 3 725,
ATPELTER IR VWHHIZ AV E—D—
X, E#, L LOBSM R a R, o vid v —
Mz D HBEESNTLEH00, BB EROHN,
K[ohHY, BERHEIZLY, A& SER S LD
LEgEEREL, 3%, B, EBLLTwaTE

OWEIHERLT 3 L HBT s 3 (Fig. 11, FER
BizowThbRBEOEEZLD, SAVOREATE
TLTw? (Fig. 13),

T oBIFEE U TiE, SAROMMicBHY S 5, B
BBz, ERET o AV EEIBO L DS, B
B, BEINTEY, BNECH L4 VOKSE
X, MBS ST 59, TRIZEZRRIDR G,
%7z, ™ - HE T, G- BEEE TR
P, REREZRL E, HESEEDOE ST
XA NRRO 4FEZIZ T, REOH R E» -
7z (Fig. 12), &H, HEOREBRZ®H 2 -, K,
EEL &b TEMEERNARE <, TEILESS /N
Ehots (Fig 14), Zho0EF, AN X 25
BOBEEOLHIC LD E U LM an,

A VB ORI E R 2 &, HERERE
ZOEL, 0%, RELETSH o705, ki
ZEL, #HE1~1.5F AReREL 2D, Dk
Wwo< h e ERLK (Fig 15). Stout'™ i X #uid,
SRR, [EERIEAZ D EVY, KEAN
WHEMBAICETT 32 L35, Wyse and Peter-
son?'? b, BYERBEAAD 10 RN, RN EEIC S
W ERERL TS, WERERCRED SNA
B EEE LR, ABNTEEREL &b, ¥R
MR O ZAGIC & 5 RO BB D70 L ¥
WrsiLzd, RS, EREEIT 5 4°CTOR
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BEBORRE S, WRE T, I 50 BBl
B0, DB T 5 LT, BPE S VT,
EWDI: DI ABRBEZ1T> Tk 255, Iy
b OFFEY BB 3, Er kIR
HRBOEEN, FCHSLTWwsEFEZ shi,
24V DIEHRE O3 0.20, RS E DT
¥ 79 g/t/day TH- Tz (Tabledl), Graf™® 2 &
g, 33—y NOIFESICE T 2 R e
KB 175 g/t/day TH B Eahd, hEED 1 H
Hl: D OWEEER X, I—o v OKEEL D HE
WETH o 7228, FAROIERFOIRFES S, £FE
Bz fva 72 16.48%, db¥EE O BrEiHARKAY 115 H,
-y XTI 40 HERET 2 &, IRl e &
CC, B ECRFERICEZINELWERED5.5%
M, I—uvXTIR4.2%BEbhbZ kD, It
WEOBERDHNKEVELE L 5,
WANBEHMANZE S &, BBEEIL A LVl
L% DEATE (Fig. 16), WHiiEkLR ZIEKIELE
OFOEM L, FE-BEHEOTATAEDL -7 (Fig
17), EMEERTIHE T 25, BERES? 51U
WEEA R SEMT I L RESAI SR TY
Be SANVDFEU RO RS LU CHET S L,
Fig L 7 OMOWALTIFRIEHS, PERELZR TN
WH, FEE TB TR EED, &2 BYEENE P -
7288, WThd HFESREOFEEROEM L —BL T
V372 (Table 41), HYFHIEE & EMEE O EJR %R
OIFER, 1 %KETEEREDHB (r=0.735)
FEooh, A4 VHAOEROINMN T, BEGEENE
(B> TWw3 I EPHERTE T (Fig. 18),
WEHEA R, BBEELRIUL, KL z2oft
OTETIRESDS, LBE TETRLEEN, &1k
Ehold, WO ELE T2 L, BEREL
N, IGOWEREAENKE» -T2, IR,
HicE - AEOWEEEESRE Loz 2 il
AL T/ (Tabledl), HIGEE & WHBELED
Bz KT FER, 5 %KECTHELIEDOHE r=
0.544) D s b DO, BE & EREE OB
WHAT, WMEOHEBRBE NS T, 72, 18
Bl L ibgEiR e B ORI 1k, BIRERERIRED S
Nz ot: (Fig 18)s Wyse and Dexter?®® 1%, fy
B RET 2R BEIBLRED 50~60% 1, FARD
FEORE £ O FEL T3 L3R U7z, Bugbee and
Cole? iz & vid, WEERCER T 2WEEAE
i3, BEOH10% a5, WEELEOFERE LT

0.4 7
0.3 £
2 r o, <
= [
2 W o * e °
g02p . r
ki r [}
# 0.1 F $
o [J
[ v . £=0.735"
0oL . . L
1 0 2 4 6 7
Daily mean temperature
120
®
g 90 L v o L 4 *
3 [4 [
g 60 - .
2 [}
5
2 30
r=0.544"
0 I
1 0 4 6 7
Daily mean temperature
120
L ]
é‘- 90 * * 5w .
= [
2 [ ]
2 60 L o —
2 .
3
%" 30
r=0.379
0 1 . .
0.0 0.1 0.2 03 0.4

Rot severity

Fig. 18 Linear regressions of daily mean tempera-
ture, rot severity and sugar loss in a storage
pile.

a) Data were those from Figures 11, 16 and
17.

b) Correlation coefficient*, significant at
5% level;**, at 19 level.

i, Zh oo, FEPOIEIES, LR
DOMEDIZ L 5 - REHEPM ST W5, EERIZB
WT, H¥EWREBRESU T Tho /2 - HEET
DWBEREREIKE o 1288, YUFH TR RIEE
BEL, BEBRENKELSTZ End, FEKX
ZTRMIBRLECTED, BE LHIEELREOH
Bfess, BFa¥ieEz1onl,

V. ERERROHIE

Gaskill®® i, INEL 72 3R 2R S ¢ 5 &, fTE
RBDMEINT 5 2 L R WG LT, EFRRE SRR
ETICR S REBHESFTITT 2 &k, BiETHER
Ulze FBHEEIF 7R 5V 0, BrEEHROMNE
WEITH S Z £H, Mumford and Wyse?®” oAl
OFFREF L VBE S TWw 3, BFEEMESIEO
oK, BESRGL, BERL, ZofteRAL
7 BRI DL TR L,
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a, FROK? L ITFBERRRENRER

1) EBMEE L UHE

FIRU R R, BEEAE AW TERL, 5,
10 38 & U 20% DI EE 2 ER LTz, 2 5 B2 RW
ORVTF V20K TDAN, 72 AF v 73
YT M, 8°COEREW 52 AL, RE
Lz, EERIIIRETERL 72,

¥z, FHRULERS, B6 /- MEs X ok
WEROREINE (FLAFALBIUFLT Y Y
A, () HEFNY —) THELZ, ZThaEX
HORY 2 F VR 20 KT DAN, TTAF v Y
aVFFHD, $CCOBRIZEEL, FREDR
KEBIZETHET, i, BEL2T-> TKERBL
T2o IIEDTKRKRICEL S DIF, ZFORETHE

il

ZREL, 133 AMEEEICHE L7, K83 4 KIE
TEBL 2,

BERO A & 0 BIIEE 2Rk, RS, &
ToRE BB U7 AP OB R B L (BTSRRI,
BEEMIEZTY, OB 100g H12 ) ORME
ELTERT LT,

2) EEER

ERAEORR % Table 42 IR Lz, 5~20%,
NREEBRI L1012, 25~117THEM2E L7, i
JLE O, 52 HRTEROGRIZ 1 % Th o7z, I
BT OBBERR B X CEBIER &, S0 T,
#£210.0%, 0.05 THoTehs, MONETIE, B
HEOEIMZ & bl > THE L, 21% 8B TR, &4
91.7%, 0.87 Wi o7, FEE O IIERES

Table 42 Effects of drying of sugar beet roots immediately harvesting.

Ventilation® Weight change® Rotten Rot® Sugar® Red. sugar®
(hours) (%) roots (%) severity (g/100g) (mg/100g)
117 —21 91.7 0.87 16.4( 94)0 615(634)
43 -11 65.0 0.54 16.7( 95) 335(345)
25 -5 36.7 0.36 17.2( 98) 225(232)
0 -1 10.0 0.05 17.5(100) 97(100)

Beet roots except for the control were dried with a ventilator immediately harvesting. Each unit was kept
inside a polyethylene bag and stored in warehouse at 8 °C for 52 days. A trial was conducted in three
replicates of 20 roots/unit.

Weight after storage)
(Weight at harvest)
Rot severity was determined based on a scale from 0 to 5.
Sugar; g per 100g of fresh roots at harvest.

Reducing sugar; mg per 100g of fresh roots at harvest.
Figures in parentheses are the index for control (=100).

(9% of weight change)= ( x 100—100

Table 43 Effect of water supply during storage period.

Water supply® Weight change® Rotten Rot® Sugar® Red. sugar®
(days) (%) roots (%) severity (g/100g) (mg/100g)
133 +10 22.5 0.22 17.4(107)° 158( 52)
77 . + 5 33.8 0.29 16.9(104) 187( 62)
14 + 3 47.5 0.66 16.5(102) 395(131)
0 -1 61.3 0.84 16.2(100) 301(100)

a)

b)

c)
d)
e)
)

Except for the control, each beet root was wrapped in wet papers and synthetic textiles during the water
supplying period. An unit of 20 roots was kept inside a polyethylene bag and stored in a warehouse at 8 °C
for 133 days. A trial was conducted in four replicates of 20 roots/unit.

(% of weight change)I%fm%ffl x 100100

Rot severity was determined based on a scale from 0 to 5.

Sugar; g per 100g of fresh roots at harvest.

Reducing sugar; mg per 100g of fresh roots at harvest.

Figures in parentheses are the index for control (=100).
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ORIz & b - T, BHBECHRL, RBohEi3H
BUCEE U, 21 %R ORI, EALEIC LN
6 %A L, BITHEEELED 6.34F ko7,
KA D FS5 R % Table 43 125 LTz SEARDO B
i, BRI L IREICEIE T, 3%BUkic 14 H
f#, 5 %Wk 77 HiZE L7z, £ 133 HETR),
10% DB & x> 72, HEBEOREBEEES L UE
BRI, EAE TR, £461.3%, 0.84 TH- Tz
28, MOME L, WAKBEOREMC &b 2o TR L,
10% AT, £%222.5%, 0.22107% -7z, BT
TEOWRER I TAEEOEMZ L b2 >7T, Mk
TER2EASR LN, BEEE, 5% EoEKkT
W, SR Y DEWHEE R o7, 0% BKRODER
W, MBI T %BE <, BIUERIREAEOK
HEHTH o,

b. FERE CFRERBERENRER

1) EEAMEE L UHE

1988/89 4EREE~1992/93 EE % T 5 M, 10 A
K CEHI0A29H) wFEL T, BEDS v
TRIToRFRE, BEBIEKHAEL, Zhos
ERNSEIFWECRLIIC0XF DRSS L
%, 160 A& % B> C BREAEF OB HEES 2 AIE L 72, B
Do 160 Aiid, FEEBEIIH O, YraF
VEBIUFZ Iy RA— A F L EESOTERBER
%, £20.5gai/kg DEET, ERhHR L &
FIAE) , Feo 7z 160 AIFEMBE L L, K2, KED
RV ZF VB 200K FTOAN, FF7RXFvrar
TF T, EAE E FEEMEOR 4 3 VT,

8 avyrdorBER BRELBERORE
WARRAL, 11 BdE) (P11 B 12 H) 6 3 B
G (FEE 319 8) £, Y127 HEEDEE, 3
L7,

BB AR L O EHEEERE L%, s
WWEOEE, FHLEEHRL AR TIRL T,
RS2 HIEL, Bozc & b WpERR K
Bz, IEEEREE L UHEERO, ERB L ORH
BEAEPHWT, 1Hb) oM EEE T RD 2,
HEXHEOME R, BRI L 28EBE2EE 0, £
MRz L 5K AL, EBAEEOELS, BY
Wk BEEEEH L, S£BEIE BRER B
BL, FRPOBERNESREERD T,

2) EEERE

KRR (V39 4.5°C) O#FR% Table 44 WRL
oo FHLEFREZEHER L0, FEEROFKE
WAhehrolzn, BRERE, BEEEOFEHIE,
#227.3%, 0.25 &% 1=, SELHEOFHEDEEES
# X 49g/t/day T, FEHIMH TIE37¢g/t/day &
ot A OFEELE & R &R & 518
KO, EFMBEOBERE PR L5185 Bk
L, MFOE»SEHH L ITEER k 28K,
FEBIZE D 0~31g/t/day & TEEIL 228, Fiy 12
g/t/day L BH iz,

EREE (K19 9.3°C) O#E % Tableds @Rl
72o (RIREFE I HEATHA & i B g g L,
JEBRR I, KRR D 1.30 512 H 72 3 35.5%, &
BRI 144 50725 0.36 LTz, TPHREE

11

Table 44 Relationship between incidence of storage rot and sugar loss under low-temperature storage®.

Sugar loss (g/t/day)®

Storage temp. Rotten roots Rot?
Year o o .
€ (%) severity Total Respiration Storage rot

1988/89 5.4 20.4 0.23 78 70 8
1989/90 4.7 22.5 0.25 31 30 1
1990/91 4.5 55.0 0.42 79 50 29
1991/92 4.2 16.3 0.16 21 21 0
1992/93 3.8 22.5 0.19 34 13 31
Average 4.5 27.3 0.25 49 37 12

a) Sugar beets were harvested manually and topped following commecial standards at the end of October.
Eighty roots each for nontreatment and chemical treatment to inhibit storage rot were stored in a warehouse
from November to March (average period of 127 days).

b) Rot severity was based on a scale from 0 to 5.

c) Total sugar loss was calculated from the non treatment data.
from the chemical treatment data which did not include rotten tissues.

calculated as follows:

Sugar loss due to respiration was calculated
Sugar loss due to storage rot was

(Sugar loss due to storage rot)=(Total sugar loss)—(Sugar loss due to respiration)
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Table 45 Relationship between incidence of storage rot and sugar loss under high-temperature storage®.

Storage temp. Rotten roots

Sugar loss (g/t/day)

Year (C) (%) Rot severity Total Respiration  Storage rot
1988/89 9.5 35.0 0.34 103 98 5
1989/90 9.4 25.0 0.33 50 40 10
1990/91 9.3 51.3 0.55 93 79 14
1991/92 9.3 31.3 0.29 51 38 13
1992/93 9.1 35.0 0.27 76 41 35
Average 9.3 35.5 0.36 75 59 16

a) Methodology was described in Table 44.

HAEE, | 75 o/t/day, 3RAMLIE 59 g/t/day
T, BIREE D, £21.53 1%, 1.59 fFicHENL, #
IMEIE L, BUEAES L UEREEOMEL YA
ofz, WAL Y EHMEOE L D EH L EH
X BHRKIL, EEW LD 5~25g/t/day £ TEEIL
T2, WFROEE BB L D K RfET, F
%116 g/t/day L EHH s h, KEFHEO 1.33 £/
Bt

c. BEX S LUERFIMYIC & 2 FEERUB DR

1) EBbRB L UHE

FEFE LT7aoya=n, Yray)y, ¥
rasy, AFaYFy, JuvIfy, FTRY
=N, FAT7R—FAFN, BLUEY 2O
VIR, RFRIELTTIY Y, VYT,
kA VoA, HEkF PV DA, REF MY DA,
REBAFEF Y 7L, BLUMELEEL T,

FUTAERPS, 1d6cm, B 2cm OYIF
PEMUT, AIEOBRECHELULERE, VF%

1453708, B Uz, Botrytis cinerea O 3 B (BO-
2 ; 1968 4, WIATHIWC T8, BO-4; 1979 £, H/A
I T8, 55-SR-004 ; 1981 4F, FEHTZ T8
%, T PDA TAHABFIY, BROIH L IN T R—
FTTHBIRWT, BB OYIH ORI EHE 1z,
B, 15°Cik 7~10 HEBEL, FHEL -, EB
4 RIETERB LIz,

LW E, 10K DEENYFIILD
IR G LTz, B/ IBERERHWT, EED1Y%
MY ORE L, FEREECEE L, AR, 77
AF v 78y VEIZ 10 AT 0D, BRENICHER
L72SAR OB IAA T, KEAZ I X MRIZE
MU 28 S22 AL, EREEI~5°C
T, 118 AR L, AL 2, EBRIZ 3 KIE M
L7z,

UURE L 7= AR %, BRIZ 2 X5 KA L,
FIRAFw 78 Fy MRIZ 10 KT 0D BT
BONESBCHERLALE2m, &3 4.5m 034 v

Table 46 Effects of fungicides to Botrytis cinerea isolated from sugar beet roots with storage rot.

soa Rot index®
Fungicide Concentration” Phytotoxicity
(ppm) BO-29 BO-49 55-SR-04%
Chlorothalonil 750 50 —
Dichlozolin 500 —
Dicloran 500 3 4 -
1000 19 -
Iprodione 500 7 —
1000 8 =+
Procymidone 500 7 —
1000 8 —
Thiabendazole 600 12 —
Thiophanate-methyl 700 32 93 —
Vinclozolin 1000 10 +
Non treatment — 100 100 100

a) Four cubic sections (6 cm x 6 cm x 2 ¢cm each) of sugar beet roots were dipped in each fungicide solution for

one minute.

Mycelial inoculum grown on PDA was placed at the center of section.

The sections were

incubated in a moist chamber at 15 °C. Area of lesion was measured after 7 to 10 days of inoculation.
b) Rot index=(Area of lesion)/(Area of lesion of untreated sections) x 100

¢) Number of Botrytis cinerea isolate.
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DFRGW, 482 1HELTC, ¥EPEIZ L5
HER L7z, HREVWRBIIEER L H, 4L/m? Ok
BETEMTEBHR L, BEOEE21T-> T 116 B
L, BRAELU, EBRII S RETERL:, &8,
BrRHAR R O/ VEHERE L 4.1°CTH o T2,
SARYI T, RS 2 JIE U, SRR 100 &
TR EHEE L, FERR, URFEZoZL G
E) KoL THIREELR,

BESB LU Vi L o FRIE, SRRERAE
BRI, F7203 0~ 5 OB &L 2 RRERERE

EEEL, BEOFRLINREE L/, HERHEH
BERFOER, BP0y S, WHEEREH
Hl7e,

2) SEBFER

BHEFDRBER % Table 46 WR LIz, W3 D
EH Y B. cinerea ODERARENGI LIz, Yo7 vy

Dy, Youasy, 47aV4y, Fayi iy,
FFRYTY =N, BEUEYyZuVY ik, BRK
EREHES 20U TR, B3R b SN 47
o2 > 1,000 ppm AL T, YIFRENEEE
L7z, E>7uavy »d 1,000 ppm Ti, 18RI
MNELD DD KD BSFED Tz,

BRI DR % Table 47 KR LIz i3 EA Y
DABT, B. cinerea DER(EENMEES L3R
BB oY, Ty TG sz, U
L, 0% OERELE TS, BEEERERIE 61 T
HY, BEFNBICLERD L, HEMIIHRERLE -
Tzo HALF P U Y A 0% T, VI EBESTE
Hotz, REEF MU 7L 60%TIE, YIFEEIEL
L7,

¥REHOIEERBORER % Table 48 IKRL
T2 Uy 3 F rORREREEREGREE 10% T, &

Table 47 Anti-fungal effects of chemical compounds against Boérytis cinerea isolated from sugar beet roots with

storage rot®.

Concentration

Chemical compound %) Rot index® Phytotoxicity
Glycine 1 89 —
10 61 —
Lecithin 1 106 —
10 121 -
Potassium chloride (KCI) 1 122 —
42 146 -
Sodium chloride (NaCl) 5 105 —
30 196 +
Sodium carbonate (Na,CO,) 2 134 -
60 9 +
Sodium hydrogencarbonate (NaHCO;) 1 125 —
10 111 -
Sucrose 12 124 —
Non treatment - 100

a) Methodology was described in Table 46.

b) Isolate 55-SR-04 of B. cinerea was used as the inoculum.

Table 48 Effects of fungicides on incidence of storage rot of sugar beet in a warehouse®.

Amount applied

9 of

Sugar loss

Fungicide (mg a.i./kg root) moldy roots (g/t/day) Phytotoxicity
Dicloran 12.5 37 59 —
Thiabendazole 15.0 37 98 —
Procymidone 12.5 10 131 +

Non treatment - 35 80

a) Ten roots for each fungicide treatment by spraying were placed inside a plastic net bag, and were then buried

into the piled sugar beet roots in a warehouse.
humid air for 118 days.

The beet roots were stored at 3 - 5 °C with ventilation with
Each trial was conducted in three replicates of 10 roots/unit.
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Table 49 Effects of fungicides on incidence of storage rot roots located on the top surface of a sugar beet storage

pile.
1i . S .
Fungicide Arrz(;u:-ti.?rp;l%led Mold severity™ (;z;g:/rd;i]is Phytotoxicity
Dicloran 5.0 51 -
Thiabendazole 6.0 63 -
Non treatment - 169

a) Forty roots for each treatment were set on the top surface of sugar beet storage pile, and were then sprayed

with each fungicide with a shoulder-type sprayer.

The pile was stored at 4.1 °C as mean temperature for 116

days. Each trial was conducted in five replicates of 40 roots/unit.
b) Mold severity was determined based on a scale from 0 to 5.

MED 5% WEERTE T Lz, L L, FERKREI
HELTBY, WHEEAE X 131 g/t/day T, ENH
D80 g/t/day X VAL iz KE ol YV raT >
EF TRy -V OFEEMEBEE, &b 3T%
T, HEAH L IZEE Uo7, FTRYT =D
WHEIRLEIT 98 g/t/day T, A X D bk
ol Yr7uS Tz 0g/t/day ERD, B
WMBE L D/NS oz,

RANWKIZBWC BT 5 EBRER T Table 49 R L
Jio ¥ UT Y, FTRYITV—VORREFHRER
ik, £20.12, 0.16 T, EELATED 0.29 X DEES
&> o7z, WHEEAR S, K451 ¢g/t/day, 63g/
t/day &% 0, EAMHED 169 g/t/day & b HEE w2/
Al rot, MAIOHE T, F7 VY -1k
DY ruIrOiay, FERE, DEELRE: b
INEIno T,

d. BRI & 2ITRERUROE

1) EBRls L 05k

-HEEHA T TR O, Bx OIEMOSTER T & iz
B & CFERHERLD 138 133 S 2L 72, 6 » 7t
DEEBCHER SN L v s, B 3B
U7z 3RARDAHMR A 36 AR BB L 72,

8 & T IR R OBERM) 10 g 12, BEEEZK 90 ml
Bz, 10 EHREREL T 10 2 FE8IL, IEX, 10
WETHERU, MEONECE 7NV T § o ERE
HE & O 100 EARA .+ 2 FEXREEH (LU DNB)
RO, FHUEO 3 WERREY, 1EE 1gthbd
7o 5D, 1Bz 0.1 ml OEE TH
REESEL, 37 —VETEBRIEVIET,
g 25°C, BRI, 10~14 OEEE L7,

BEEAFEBERKFE®R & L T58-SR-
105 (Botwytis cinervea ; 1984 £, TFENTIZ THEE)
B X F57-SR-061 (Penicillium  expansum ; 1983

F, HFEEWZ THHE) % H v, B cinerea it
Czapek-Dox 85 i %2 H A& & § 2 T & B ", P
expansum & PDA 2\, 25°C, 1 H 3 EFEEEET
WEEL, SERTERRI e, BE T HEK,
Tween 80 1ml/L 2&# 0%BBE X 7 0 —AH %
SEL, BEEhLSERTEZESE, BEY—
¥ TRE L%, 10T/ miCBERREEL -5
ERFERBEEFR L,

BHEEOWESESEMOR, HBHLCHED o
= —Hhs 20~500 {HD¥EH % 10 BGE T, B. cinerea
% 724X P, expansum OfSFRERZ, S5 oK
WEEE L7, Zho % 25°C, BRI, 3 EMEE
L, av=—RBcfEIEM 2 L o5 oL
120

Wit SHMRELR—OT7 VT 3 EREEME
X DNB IZHHR L, 4°CBLU8°Cizl » HEBEL,
EBFOERMET~I,

BB T v, BRI AR, 25°C
T, b HM#RERSTE L 2o PDA PROBREIC, H
B 8mm DEER—S—F 4 A7 BEE, FEERE A0
ul BF 4 AAWHEL, 4 EREE L, 5o
B. cinerea £721% P, expansum DS FEBE %, &
4 O ICBEEEL, 25°C, BRI, s512
HIEHE L ¢, ke - HIEMHOBEZE 2 HE L7z,

F YA ARTIR R ERLIL, Semassiv e s
Licgsn, —EDES»OETSET, YHHR
AN EEo T, BIRORTEEMRIE R 0.8 ml
%, VIR RN 8A5 U708, 107 {7 /ml gL 72
B. cinerea £721% P expansum OILTHEWK 20N
st D/NFLIZ S LTz, B2, 8°Ciz 2 ERIEEL,
HR U 72RO R E #HIE L 7z,

HARYIA W, SOEMRR R SHEREL, BE,
25°Ciz 4 HIHIEHE L, MO EBRE L1
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Table 50 Five bacterial isolates antagonistic to pathogens causing storage rot of sugar beet.

Isolation Minimum Dim. of inhibition zone (mm)®
Isolate temperature
Locality Material® Medium for growth® B. cinerea P. expansum
D-19.2 Makubetsu Soil (radish) DNB 8 19 14
D-189.2 Obihiro Soil (maize) DNB 4 23 17
D-193.1 Obihiro Soil (wheat) DNB 4 20 12
D-197.2 Obihiro Soil (soy bean) DNB 4 30 19
D-202 Obihiro Soil {sugar beet) DNB 4 33 18

a) Crops in parentheses were those cultivated in fields from which soil samples were collected.
b) Bacterial colonies grew on DNB at 4°C or 8°C for one month.
c) Forty ul of bacterial suspension each isolate was applied onto paper discs on albumin agar plates, after which

spore suspension of Botrytis cinerea or Penicillium expansum was sprayed on the agar plates.

The diameter

of inhibition zone on the plate was measured after incubation for two days at 25 °C.

FIZEEOH L W U AFERE45E L, Zh
S5 MIERK, 1HERDID 4 FrRFEAT, HI
RO SBERSE R HMA 2 EE L, HREED
2 RREMBESE, M, BEL Rk
MEFE S, KUY x5 SR s iiEkE
MBLZ5 % 1 LTAR, 8°Clk2 » AME
BEL% BUHEELLCRIESZ2HIEL .

EROBEBRER P, SHERERKL 2,
HEBSRHE & U ¢ IFO-14595 Bikk (Pseudomonas ce-
pacia) RFAV, TR & DS L U4 ELER
HEEERAEL .

FIUER, BELIEREAWT, Bu
TG 5 2 7o, —BRIRTES 2 HIEL, D3,
085D DEENPIEC L LKL LTz,
7 b v, BERRr R AR, 25°CT, 2 HERE
ERELULZEMGROEEBERCBEL, XREEODW
2%BEMES Y/, HBFRHETIE, Y2rudirs
YUFA 772 — b A FN%E, BLR0.5gai/kg D
HET, FRCHE L, dRiE, R LA
B e B S ABOR Y o F 1 o8 20 5%
AR, EBRITZAFv 7 AT HIHDiE, B
EBERHELL, 8°COEEI 107 HREIRL, KK
PHEEL, BEE, RPESEEELZ, FBRIE IR
BTiro7z,

2) EBHER

B. cinevea % 721X P. expansum WHEEEERL
TR MU 3114 R e BEL 7o, SERERITIE, 1EH S
3013 8k, 7 ¥4 BB 25 101 skE2 5B L
Tro SDEEEEHIBITIX T VT I CERD» S 1,806 #,
DNB 75 1,218 R4 HEL 72,

zhe0f, EERTOEENERET, ¥ kToO

Table 51 Antifungal effects and phytotoxicity of
five isolates of bacteria on beet root sec-
tions?.

Rot index®
Isolate Phytotoxicity®
B. cinerea P expansum
D-19.2 25 42 -
D-189.2 34 86 -
D-1931 32 48 -
D-197.2 29 61 -
D-202 34 56 -

a) Surfaces of the cubic sections of beet root were
coated with 0.8 ml of bacterial suspension of each
isolate. Spore suspension of Botrytis cinerea or
Penicillium expanswm was poured into the hole
made of the center of the surface. The sections
were incubated in a moist chamber at 8§ °C. The
area of lesions was measured after two weeks.

b) Rot index=(Area of lesions)/(Area of lesions of
noncoated) x 100

¢) Necrosis of root tissues was observed four days
after inoculation by the puncturing method.

B. cinerea B £ U P. expansum DFHE WL TAH
DI % T 2Bk, 73 A ETaM
FREOLET R IH L, »oF ¥4 iR
TR WHIERR, FARO 4 0BT 2 0T,
ErEBIR OFE D L, POBBERORTEES
D& OB 2 EGER U 7SR, S HIERE B,
D-19.2 BRI EPIEI D &4 a2 w8, tho 45
iz, EMREZSH00, WTERBEETROM
T S SBES NI MER S ko T, GBI S
T DNB TH o7z, Table 50 1oAY & 514z, D-19.2
BHROEE TIRIBEIZ 8°CTH o728, b 4 Btk
32T 4°CTH 572, PDA FR F CO L OBEE
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X, B. cinerea WZXTL TlE 19~33 mm, P. expansum
XL T3 12~19 mm T, B. cinerea WXI3 3 HIE
HOFBKRE DT, Table5l KRT LD, 7
YA YR L TCOBKEBEELIE B. cinerea BB T

Table 52 Control of storage rot and sugar loss in
split sugar beet roots by antifungal bacte-

ria.

Isolate® Rot severity”®  Sugar content (%)
D-19.2 0.15 16.26
D-189.2 0.60 16.24
D-1931 0.00 16.32
D-197.2 0.15 16.41
D-202 0.35 16.62
Control® 1.80 15.08

a) A beet root split into four. About 5 ml of bacte-
rial suspension was applied to each split by dip-
ping. The four splits were kept inside a polyethy-
lene bag and incubated at 8°C for two months.
Each trial was conducted in five replicates.

b) Rot severity was conducted based on a scale from
0 to 5.

¢} Root splits were dipped in a sterilized nutrient
solution.

Ik 25~34, P. expansum ¥&FE T ¥ 42~61 T, B.
cinerea W3 A EIMNGISHE O HF BB 272,
Table 52 WRT & D12, WTFHOMEKRDL, 74
A RO 4 FEIF T, WRISEROFEEZIEL,
2 » ABERORTES I, MELD DEOEER
U7z, 5HEERRRS I, D-19.2 8L UD-193.1 0
FERRELME<, D-189.2 DENE 7,

IR LU - ESR O S & R L E R
Table 53 iR Uiz, Sl Iz & TERIRT, K&&
12 0.6~1.1x1.2~3.1 um, 7 7 LM, 1~HK
OREEEH LI, £HELFOEHE £ T8,
TFVS—E¥BLUHS T —¥EM, FIMETHD,
RY gt FoxERE (PHB) OEREEEEL, &
LARBRERES & U7V F = kSRR I % <,
VN SBBEU2,3-TF L) a— B LK
FERH LTz, BRIV 72 IFO-14595 1k, TEEEED
BTELET2E5049, 5 #MEKEER 525,
foHEZET—HL T,

AR L 7 AR E R O BIr e R % Table 54 12
KLl WTNOHIBEHETYH, HBICH~TIEKRE
REE L OERREDIHES MET Uiz, &bH/8K

Table 53 Morphological and biochemical characteristics of the five bacterial isolates.

Characteristics D-19.2 D-189.2 D-193.1 D-197.2 D-202 IFO-14595%
Cell shape Short rod Short rod Short rod Short rod Short rod Short rod
Cell diameter (um) 0.7-1.0 0.7-1.1 0.6-0.9 0.6-1.0 0.7-1.1 0.7-1.0
Cell length (um) 1.5-2.4 1.8-2.7 1.2-2.4 1.7-3.1 1.7-3.1 1.4-2.3
Gram stain — — — — — _
Motility —+ + + + + +
Flagella Polar>1 Polar>1 Polar>1 Polar>1 Polar>1 Polar>1
PHB accumulation + + + + + +
Arginine dehydrolase — — — — — _
Catalase reaction + + + + + +
-Denitrification — — - — — _
Gelatin liquefaction + + + + + +
H,S production — — _ _ _ _
Indole production — — - - — _
Lysin decarboxylase + + + + + +
Nitrate reduction + + + + + —
OF-test Oxidative Oxidative Oxidative Oxidative Oxidative Oxidative
Ornithine decarboxylase + + + + + +
Oxidase reaction + + + + —+ +
Voges-Proskauer — — — — . _
Urease + + + + + +
Utilization of: Arabinose, 2,3-Butylene
glycol, Citrate, Fructose, Glucose, 4 + + i " +

Malate, Mannitol, Sucrose, Xylose,
Levulinate
Adonitol, Inositol, Rhamnose —

a) IFO-14595: Pseudomonas cepacia.
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Table 54 Control of storage rot of sugar beet in a warehouse by the five avaiable bacterial isolates.

Isolate® 9% of rotted roots Rot severity Sugar loss (g/t/day)
D-19.2 23.3 0.26 107
D-189.2 21.7 0.23 96
D-193.1 23.3 0.24 100
D-197.2 25.0 0.19 85
D-202 13.3 0.13 81
Chemical treatment® 6.7 0.04 51
Control® 40.0 0.43 67

=

a

About 20 ml of bacterial suspension was applied on each beet root by dipping. Twenty roots for each

treatment were kept inseide a polyethylene bag and stored in a warehouse at 8°C for 107 days. Each trial was

conducted in three replicates of 20 roots/unit.

b) Beet roots were dressed with 5 g a. i./kg dicloran and 5 g a. i./kg thiophanate-methyl.
¢) Beet roots were dipped in a sterilized nutrient solution.

D3P ledp 5 72 OIED-202 AL T, JEEEE LT
D 40.0% 12Xt LT 13.3%, BIFRE 1L, SHED 0.43
HLTO0.13 %o, LidL, ERICHEL 3
HISLEE D JZ BUEMASE, EBARE L, &%6.7%, 0.04
T, MHENE LD b pIBEVETH -7, A
W ORYEIRAL &L 51 g/t/day T, WO 67 g/t/
day L DEHS DI/ WEE R 57203, HMELED
&1 81~107 g/t/day T, WTNOUELHELD
KEREE R -7z,

e, & =
SRPHI20% E TERBELBEET 2 L, Bk
BEREIETIG U CHEE L, DO LRI
BIASEED iz (Table 42), Gaskill®? 1%, AXH#E
U7 RA BB BHBGE L, 6 ~15%RES ¥
72 7°CB LU 1SCTHRL, FAFORELZHT
3%, Bugbee and Cole?® 13, 3 EOLEEHMIRE
PRGEEL, ENEEDRL A& TIHET 5 &,
WTHHELWERELE T 20, FROBERES
KEVHDIEEWHEOBREENE LT LHELT
V1%, Bugbee® iZ X Ui, Mz BT, BREADSRZEE
ZAETHER LR & BHEKGTHBE L b0k
By 5k, BHEOAVEREBRIDZHEaNRS,
EROEGKE S, FETCHLICENE YL L5,
BB DR & & b BB ERL, RS
A¥EW, BTUEEREAKECHERT LI ENTER
(Table 43), Vajna'®® i3, FAR% 25% LI oM X
&2k AEYRSEENELL, MEDORBATT 3
WYHEDIEI R Kb S L iR B T,
SRIEMEYC T BB OETES, BiE L R
NALENRD D, FCNEERORERL, R
WA P LV RAERSZ B0, TEYETITRETS

2 LM EN D, IR OEE BRI, RO
AV OR B X, REMED T 215
HOHFFCES TH - LEEE LB,
FEREIEBOMELS LR ORELSFET
3, HERORESLTIE, BMEDCL 2EHKE L
bz, FEMOFFRIC L 5585 BABSBEE LR Z S
» %40, Oldfield et al.'*» 2 & hid, FPWRIZ & 35
PEIELEIT 1°CUIN TiEC 2 D, 2R ETIES
BT %2, Barr et al® 1%, 18°CLLETR, %
REDORAEW L ZHERED FREBKE L E3RATW
%, BRICBIL T Gaskill™ &, 7°C& I8°CHyERE
DEMERLEL, MEC THEULOZERH L L H
& U7z, Tompkins and Pack'®® &, Phoma betae
Wk BERS1I0CCU ETABICHEINT 5 LIREL
Twbd, ZDE31, 10CCUEDEE RS 258
TAHMEMNDV, RO & 5 wAtimE DO A v
B 4°CRitE R 0T, BFIFERED, 10°CLLTD
RBERC B 2EBEOREZT/EL 2 (Table 44,
Table 45) o FEIW L 2EEN DR Y KE - 7223,
WL - £ Ol & 2 EbPEIE SRR, FY 127 H,4.5°C
% 721 9. 3 CRTEiE, &4 37 g/t/day, 59 g/t/day
LD, BERERBOFNAEL, MEOEIZL1.6/ET
BHolze B, ERIZIFMOFREERL, BE
BEDMbSRVEIRLTVwERD, ZhAsDfE
X, EALEELESIRECELE-Ebhd, B
BORaR & FRBGRRRE & B & 0 I EB RN E ¢, (BT
WCHART, 2131, 1ABTHo7, BRIZL D
WERE b FiE T, EEFF 12 g/t/day, EiEEF 16
g/t/day LEHI N, S P ITERBNAE Do T,
%7z, GIREOMEESEREERD1.3ET, B
BEEROE . —B L Tz, EEIEBWT, HRE
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MUK Botrytis cinerea DEHBHERELFHEL 72
M, 4.5°C, 9.3°COfEIE, £%3.03mm/day, 5.46
mm/day L EHSh, MEDOLIZ 1.8f5 Lk o7,
JBHRR B L URERE O, MEHEDILL Y
INEDo Iz, Tho OBER, BIROBE, TE,
BLOBEETOEMEICOEEEZ T 570, Hilin
EREDL D, PRVNSIRBEELZOND,

Pack'® i3, 7> 94 2EHIFET 2 ROEEY
ZfE i3, RERERRB T 2&8THY, 1.7°C
T, IR O BEEL 12 FTF (R T & 3 ik
BRI n2%2 013, 184N, ERE TR T
B Lz, FFEVBHOEOMEIO®E» S b, K%
HIZBELTRERDZ EBE 2L 50T, RHIER
Wid, FEREBERT, BELREBICRD L EE
LHEREI NG,

IrFRREOROPRRIER L U T, A2 1L, B8
BRBREHOX v 75 OERTH S E|RE LT,
A 13, FHERAROBRE L LT, ¥+ 7y
YED T s = —WR(IEKEB LU T 2 = — VEEE
KIBVOFDS, & SWEHRBE W EWE LTz Mum-
ford and Wyse®®” I3, _> VA S ¥V —VFRD~R/
INEF TRV —VOEMEETED, Miles et
al®® y, ANI T 2=V T2 /=N F YT AL
&bz, MRAORHREHERL /2.

SRR LT7uuyo=mn, ¥V 345
V—NVRELTFFTRYIV - NEFAT 73—t
AFN, BHE, REBHRBERCLECHEASNT
WLLBEEELT, YHLEFVAIFEOY s
VI, 4 7uvty, 7avilfy, 8LU0EY
zay )y, ZOMOBEFE LT, Ihbd LRk
IZ Botrytis BB ORTFFEFMHIB & OER MR
NOWAY 7 aF e 2R, FRYIRE 2 BuCh
ERBIEERE LI, 2 ORR, £ TOFIT B. cinerea
X BBEBHSR s, Ty vRETA
SRDAFL, FTRUIYV N, BIUY 7O
DR E - 7> (Table 46),

LA THESRE, WERORBE LA B S
57, BEMEMYPLAOBREAOFEE s
TV b, REFMPIOIIIE, Penicillium W2 % 5 7
> ¥V ORFERE IO T 2 MERIR SRR S i R
BARF bU VAR, HMEEREET 273/
BO7Y v 9N H D, RIECHEED L 312K
SIEMETRERREE RO b O b MEYDOEE R IE+
L EDBHIER TV S0, 7REEORHFRNCD

WTBARRSIREERELIER, 7Yy rikb s
SHRMEED & i b8, FibORERICEE~Z &, »
D457 (Table 47),

IhooBEERE S, Yorusy, #7Y
T =, BEUOTaY R UERY, BENCE
BULERIOST 2R ETE L. TORBR, 7
0¥ IR TIERREREEERMET Uizss, 8
ED 6, D 2 FTIRFEEREEOETIZR
W oNKpo Tz, Y7 us Yy THERKE 2R
T & 72 (Table 48) o EEBD /34 NV E I EBRTII,
FTRYTV =, Y7as Ol b, RRE
FAERMEIL, MO A THEEERE R T
&7z(Table49)s TheDFER®S, Y7070
MR BORBERIR I, FT7 Y5V v LRy
PRE L LW E s, BIRO & 5, AT
MOHPERETDH S, 75— VAR
HTh? LREFHC, SREMFolEwEiE LT
DERPED SNTVLHILEWT, FALRF 7~
YIS NDHBERTRETH S LN,
BEAFIEI—0 v oSicBuTY, NV BIT L
BRENR DR S LT 579,

PN 2 B RO BEYOFRESR Iz D
W, Pusey and Wilson'®® i%, Pseudomonas ce-
pacia, P. fluovescens, Buacillus thuringiensis, B &
U B. subtilis 2 & -7, BHEOEETEOKREED
Monilinia fructicola W2 & 2 INEZ2 B TE 5 L3
& L 72, Janisiewicz'°® IX, Pseudomonas sp. &
Acremonium breve BIREHEL, [VE#HRDY >
D B. cinerea B & U P. expansum 12 & 5 NE %
HITEDLEHME Lz, SbZEOL= Y VEED
P. cepacia XD, V2T &+ D B. cinerea B &
U P. expansum W X 5 MZERMEH TE 2 Lk~

2100, Wilson and Chalutz?™ i¥, 28O & P
cepacia B L U P. syringae W2, WWEHD D »F VI
B % Penicillium digitatum & Penicillium
italicum W X 2 BHROIEIFRER DTS, T
YA WXB HEHME £ 2 3B RAMEOF 2w
T, Suslow and Schroth!®V i%, fluorescent
Pseudomonas spp. & & PN R 2 & L 72,
Krezel and Stankiewicz!'® X, X 7'F ) VDK Y
R7F R % BEET D Bacillus subtillis No.93 @k %
HEFE T2 &, Phoma betae 2 & &R 2
HITE B EE LT, 2 EB L, fluorescent
pseudomonads % F & 7 2 {IEEE T, Pythium spp.
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IR T 2R NEITE 5 LRE L,
Lovic et al.® i khif, 7 >4 BFB & PR
55538 U7z fluorescent pseudomonads % & ol
EifflL, B4 7 % phenazine-1-carboxylic acid & &
D, P. betae & Rhizoctonia solani & & 5 W LIGR
% §l 4+ %, Shar-Smith and Burns'’® i,
Pseudomonas putida 40RNF HREZALEE L 2=V b
HET2EHEL, Pythion W X 5HENMERE2EER &
EfEE E THIf T &z <7z, Homma et al.®®
i3, Stenotrophomonas sp. SB-K8S E#kiz L b,
Pythium spp. %724 Rhizoctonia solani & % % BSL
RIR 2T &, & 512 Sayama et al.’®® i3, [HHE
izt b, Z25RBOHEANSRIIETH % Polymyxa
betae DEEABPAIH TR L EHE L1z, LL,
EHHBEIC L 27 > 9 1 B RBUR OBkR B9 %
HREEEIR IS0,

T A RO F R RIEBRE I B, cinerea
BXU P expansum THY, HEL 234 VIER
TRBACKHBEINS,, 2B EEREE» S
3114 MBI EBE L, W L CIEE S
BL, S CUTOEBTOEENAGET, 574
NOWFFMES G <, 2 OIRTEES OIET 2507 Wi
EOBEPOREBEEITY, SMEKEEERL

(Table 50, Table 51, Table 52), Z# 5 DFHE
B U4BEMZEOYEE RS TR—T, hEyEE
L 7z IFO-14595 Btk & 1Z1F—EL (Table 53), Pal-
leroni D EEEH? 5 b Psendomonas cepacia & I
FE LTz, KL 5 ERIZ, SR LRo#ErE
BT 505, SRz CHEET, SREEHO
DNBhaoBonlzEEE B olce ZH O BFEBRKK
EL, 8°CT 107 HEFFRL 7-/R, Wwiho#M
B b HHNEIC I RIE B WD OO, IFEEBRED
BABE R MMAEIZN R 058 & 4, T H D-202 EEROZ)
EPE o712 (Table5d), L L, EFLE TR
EHEARELZBEY TE O L, BITHELE T,
WTROBEK T L REEARSILE L D KEo o
Fzo ZO & D, HHMENA Y 0—ASREEZE
T AR, FRTFOBELL T T OHEESNS
DT, HEBMORERN R, BRHICIHET S
BRiz 13, AL D AR ENKE { i 5 Ak
BH B LT LT, FrEEBORE O LY O W EE
AR AR E NIRRT, G o llEROBE,
B R MEROMRER, 2703 ISR HAEER <
AVOBBEOMEE THET 22 Lk, ERL

R CHIETE 2 L £z 5h 2,
VL BREEE

Jt¥EE TR, 7y AREEBEOEKR, £EED
BT & b e, 1980 FEAAWIEE £ U INER DR D
R ESEAL, WEUR»ENEL 0, B
HOMBESILOMGES, BEERIC L > THEEKE
FERBEE o, HLOFTERRERE, ki
L AWHEDOMEE, B L 2EEEROBHK, B &
VITREBRUR OFED 3ENH 253, F12HH, #
B A NV DARRIL PR EORUE 12 & D BERIFETH
ZORMNL,BHEOMERZIZLEAETObNTE ST,
HEOFE LI T Wik o T, WEEROK
FEemErHs»Ic L, Ihs DB E 2 28
PREBETL2LEHE, INGOREERFMHTZ-D
W—EDOWFEIT 72,

I, TR EB L CHBRNCER T 2 0RE %
A U -FER, 48198 28 oL RE OB S 1,
Zorh, BB 513 128 16 EBomEsI i,
oo 4 @R, ISCORELETT, T3
A TR & v isREE % R U, & & Botrytis ciner-
ea Pers. ex Fr., Fusarium culmorum (W. G. Smith)
Sacc., Penicillium expansum Link ex Gray emend.
Thom, B & F Phoma betae Frank & [EE S iz,
ATEDHTIZ B, cinerea DHIBEBRLE L, HE
HhgbilEr o, KEIRZ, -2y NEFLET
EBOEICBWT, WERBROTELRE L &
T 53608183, JLEEIC B W T IRREBEHDFK
THDEHW LT,

F YA S5SNIz B, cinerea Bk &, fh{E
YIS R IR T 5 £, £ERERKICS L TB
0,7 YA EBH L THEEORELEERLIZ.
Schnellhardt and Heald"™ 238§ L 72 & 5 iz, A&
BEIETHY, E—EISEROEMOBRRERD
/5, WEFELBROBREAL &, HHEBRR
DIFEREE, BE LB ECIAY - TBD, HEEE
BicloTd, AERFRCARKBRTERNI L
Yo7z, KEOSER T, 1EFTLEBRBE
B2 Z EQEFETH B D3, Jarvis!™ 2385 L7z
&5z, BEEEROREE, BTEERRCRT
X2 DIEKET, BENCEHEHSPREND 512,
INSOER»S, 7V {TREMEORETH
% B. cinerea V¥, MICHRET B4 ¥ 7 X Kad»
REE D, MIEMICE4ET % B. cinerea & [a—FE
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T, IR, RIS T 3 BCE L - T
RANVEZRAL, v EVTH, &3
& D EUCIEERD SEBRE L T—RFH 2K
T3, RHETR, EHrHREITTEHET 2ER
R L, FERMCER SN S DERTBRMRE PR
BOEMEREHEL T, BB D 2B b
L, ANEERCBELTWEEZ OGN, &t
B, SERTLHEEETE, BEORBYLIIOF RN
X BDIEADT, S AVRICBITAHEBLAOE
BB, FRRMEET 2EHEIH-TWw2

EFEZBND,

HT RIS RO W WEE L e SR T, AR S, 7Y
7 A, BLU pH OS> RET &, BXHOEE 2
BHAHEZ o7z, %72, $7 4/ —X, BERSH
KT 2EANED SN, U TA, FEUY
LFFEARLU o7, WELULEREREN, BXU
A7 U—ARRFRE T HBERAD, B. cinerea
F721% P. expansum DEEEBRDOER, B L UEH
HROPBAN DO SFRERH» S, WEIE, B, BA
U RIRER BV T, SE8hAA70—RA %M
PP TRITHEELL, 20—8%%T Y
T UBBEARE L2, S 5 IEASFOEKEE ISR
LTw LHfane, Lieh-T, oo
53 L RICHEDEALE, BRBEBOREIC L5 A7 o~
ADOBEBEFBEOERTHY, pl OE(LITEHEBE
EDERTHZ, 2B, WHEKET 74/ —AD5
fRREN e <, ITRIBHMESOERO T 7 4+ / — A&
Tid, MELAOEENBED L > TELTWS
ATREMEM R Vo RHRESOET I, FROFERI X
BZA7U0—ADHEBR > THRE 55, WIRIZX
ZETRICIE, BoOROS8UREINS, pH OEE X
ETEREZ Shnue, BB X U pH &, BRE
DN IEF TR 6 112 DT, BEIEHKIRS
EOBRBEE L THERHHTE 30/ ENE W EF
2oNB, A

AE £ B IFBES DWW T, BATRE C#]E
B otz, PG O, HEEED S FEEL
REW B> TB LN, BLEER2ERL-
T 5, IRSTHBERSHRET S 2L
7zo Kabashnaya'®™® i, IR ORKEER» &
Evwinia carotovora subsp. carotovora %538, [FEIE
LT3, JLIBEDOITR 1 L OGRS 5 13,
77 LABEREE 77 ABMERE RS 2,
ZOH, 77 AREEREIE Y NI BIORERKIEE

£, BB L UEBEELENEE» 5 Erwini
carotovora (Jones) Bergey, Harrison, Breed, Ham-
mer and Huntoon & JEZE L7z,

I ELY, INHERORESAIET, £
REEDMTE LTz % EFRBERE S NIHE,
FOHIZE L OBEBIERBC 3 2 e b o7, 7
T, AT —RAEROE L AL, #He
BRI EBAET S &, PROEHATHYEERSHKE
S22 Mol EBRC K o TEMLLFARD
OB 5 13, 3RO/ 0V OKIEIEAR D 5 5
ANTDLE—D, 77 LABERESDEE S L7,
SIS N EEBEBRIGEEDL, Yy AT
WEBLUT YA ERICEFRERE U, BEBX
CEBAEHEE» 5, NE % Leuconostoc
mesenteroides (Tsenkvskii) van Tieghem & [FE L
7z L. mesenteroides 13, BWIERESRE HMHET S
AR, BIBETHNICEIL  ER T 5 4™
ERBEANT Wz, L L Connetal®® HIEfEL 7%
&3k, FMEREIEYEEESRSE LN, TR
FErLT7v¥A4usa/ Ay 7 BEERRE LR
EL,

RN X BINE 220 R OBREERIE, &
RE B. cinerea \2 & %7 v A B R HIR O &R
SRR & AR, iRPBES & pH 2SBHS TR T L, &
TLEELSHER WML Tz, R, 274/ —ALE
FRERAPET L. BWE L LEREEF~D L.
mesenteroides £ 721 E. carotovora O 15 FE S ER
5, WMIEZ, X7 0—XA 2R EL TEIT
LT B Z Mo Tz, F72, B. cinerea B X
O P. expansum L XBED, 57 4/ — AT
5L EWR LI, A7 u—RAEFRREFELT S
BRBRADOHEEEER L&D, L. mesenteroides 13 A
7U—A5FIED (-) ABEEELL, E car
otovora 1, FW I NIBLTOHEBENESTFOF
B rEE TS sl s R, Bz, EXEBIU
pH %%, BrEEHIR OFEER 2 M5 £ T, Bk ia
ELTHRTE 2R RIERE L 7248, WE, M
R & 2 BT s I b Rk B E T 50T, B
B4 Ve BT B MAEYIBROEEINET 2 L
LTHEATE 2RSSRV, $72, KRB L2
BBTEy = BH, MBIk 2ERCRIIAR
mss:0, MERRAETSILCED, BRORK
PEARE E M XA TE 2R H 5, &5
V2, L. mesenteroides TiZD (—) -FLEBIEFRIIC
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Wins s ehe, ABE, D (—) BrL (+)
HIeRH L CHIET 2 2 Lic kD, MR X 2
FEE %, L. mesenteroides # X & T 5 H D, E.
carotovora X L 3 5 b OMIZXKFTE BA[REMEH
RE XNz,

1980 FEfCA» 5 1990 FEARFTH W » i T o, JL¥EE
OFHERIRFEL S L O, BT 20~22m, &S
4~4.5m T, £31F100m A EICKR, FOT
8 5 RKEUEREATW S, ZOEEELMEE
T 2E, KESBEIZHETHLL, BEET
bF, kR CHEAEE T 45, BERES
100 HEMZ Tk D RVWENEBHES 2%, 20
LI RRESA VAR, HECEOBRENRELE
L ETFREN, NANVRNICRET SR RE £
E L7258, Botrytis I, Penicillium #, Fusarium
&, Cladosporium #, & & Uf Geotrichum 2®D 5 >
DFEBELHFBEISED o h, HEPNL, FHERHIC
XY, SEBUOHMENEL > Tz, FIRO X
512, B. cinerea, P. expansum, B X O F. culmorum
DIHFE, 7T AFERCEEE 2R, BT B
cinerea DIFIEMEBE VY, Botrytis Bz 4 VD £
TOWMTEB LD, HEEEE»SHIEL, TR
FKEORREREBEROMIMZ & b - THHEL
Tz, AFEHERES 2 & T Penicillium 213, 3
ROEHIESPRET LT L 2HEOTH» 5 R4
L, LARERE Lz, Fusarium Bid, 234 v 23&iR4b
TREREHCRE L, B2EHFCOWTE, BE
DRERBEOEELEZZIBLHOZLILBTE
2, EMBRBEEEERLLZVWE S 28O,
Cladosporium B 2B D&, & TR L, XA v
BEO LS %, BRULHACEHBRE S N,
Geotrichum BUIRE D & 5 LB 2 AL 8
Bani, MEKDWTE, FEOKIBEOE
BErfioZbIENTE S,

R T s BN BEET 2 EZhEE2 AN
% &, Botwytis, Cladosporium, ¥ XU Penicillium
DEELBEECH> 1z, BRIz A2 &, HEE
%13 Cladosporium ORI E {, —H OB
wogedieo FEROBRETHo 2, WEEKROE
1T& & b2 Botrytis DRERILVEIEL Twvote, R
BRI R » 2 RE OB ILOHER L, A VAD
BREFROME L B2 FE—DONRF — B9 5,
R 1T, PRENTHEMYSIHRE - T, T4
bbb, FSEMIZBIT % Botwytis ORI, ER

DEROBHIRIAERKML TWE ETZ %,

BVIE N4 WML, BT THMBRE LR s h
5ZEIRED, FREERE»D T, RBEM
EEDT—DOMMLLIERREERL T3, L
»L, FERORERIC L ) FET 558, S[BOEIL,
BLUKBGORSEEIC LD, SBAORERERY
— W sT, HRXROBBEICHELUIARESRE T
3o 2N NVNTEE L I 5 3KE W Botrytis TH 5
B, ZOMICHET ZRRERHE I LiCLD, %
DOFOIDORE, KGBEBEAHEET S EMNTE, %
7o, BEROEBTESVEFETAIHEL LT, X
EREET 2 RERT OB EFI B c& 20
BEMEAURIE X Ltz

FRDE 312, 7$4 VAROBMAEBRE I, AL
LRV DOERNHB I ESHBALI-OT, ¥
2, THODERCEETLEEZOND L VH
BEE, BROFELER I UBDEREEK DWW THAE
#iTolz. F¥Y 115 HOIEFE 2T 12BD, /81
O EFHREX 3.5°C, IFRBMIEEI30.20, B
PEIRL B 79 g/t/day TH Y, BEEHEdz, ¥
BBEET B0 5.5%0NEbNizh, /S
OEWELZ LD, £46.1°C, 0.24, 54 g/t/day DED
HY, BBl sENE, »EIFEH—-TEEo>Tw»
T2 734 NEEMIDBEZE R DWTIE, BESEED
SHH & N B RS X DB & iz 4 VD
TRE, NAVEB D LERONKR L O TRME
"RECLZ L, SN AOHESEEELTED,
A L > TR EINLIBECEV DD 2k, 22,
HEOZXESERAIC L D B, BINT 2 HEHE
WKENHLZENERTHD, ZhsiEAL TN
A NVROTH—LBEREIERENDI EEZ 5N D,

FrEREOEENBIRICE 5 &, HREMEEOM
WX DEBHARET B X UWEELERY OWE
BT 22 E8HIohTn3, BELEE h
STEDES NANVOEMLE L DR D B> T
7od8, BB 3NS5 LEE OB R RD
5E, R, REEBEEEE ORI IZE VW IEDERE
DR 5N, SETIETCBBEENEV L 2ER
L7ze %3, IRELWMHELROMIC b EDHMEs
T onicd, BEEE-UERAEOMCE, B
AR Y &5 ik b o Iz, Wyse and Dexter?®
DRIz & Dz, EEEAOR LA S RERIE, W
iz &k 2MPEOEE T, BEIRIIE HRBEL <18
FEIKE VL, ERC, BRI TIEIrEERREIC
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R, BABSEMLRTL, ZhoDMEK X
BIPLEDBREL RS, LErURERSHTY, HEEE
BOBRD & 5%, TOMOERIC L 2HEEBEL

37, BECDHEEAEOMEIR, BE - BHE

B & OB IR & B SRS vz,

D& B WKBE A NVTRE, B L D RERE
Vi DRy, JHCERLT, BE2MEDR
EOBERESRTWAEY, IO ER, 7Y 1uE
BEIRORREOEEFIC O RXLBELEZ Tnd,
B. cinerea 13, 7 VA TR T 58S »REIE
HERDOIATORREOFTH, FTHREMELH
<, BHERED S B LU LFHEE TS iz,
%7z, ERREHICRET 2EERD, Botrytis B &
FR% 5 T 3 EBCAROMEM & b EETHHE
N7z, &5, FRREMCAET 3 FELRFHEHD
HTh, SANVOETORETESICZ 28T, H
KRhiz, RGZERNCEET 2 TEREREDO 12T
bH Y, Botrytis DFRFH B X VRBEM BT
S HERE, HEA VNOBBHEEEOM I,
BWIEOHEBESE® 5z, B. cinerea 1%, 1t¥EHE
DIFER T A BREITE T 2FORETHH S
Hyson, RAELNA L b UTHERE S W7 [FREE R e S 4
TE57 oY1 HREMHEOREED, AETHL &
HWTTE B,

P. expansum b, FREEMIFEE T L2FELEE
Hp 12T, REGZEEANCEES 2 EEREHEO
12CThbHo720, hoDEEERE, BHREERE
DHEIOAER, BEEE» > O58E, BLUT ¥
AFEBREHTIHEERHEOVTRICBYTSH, B
cinerea WHER T 5 L {E» o Tz, AT 12 I HEIE BOs
DFFETIEH 555, B. cinerea BREH L1 FRic =
RENCHFEL, BEEHRET 2 LS HENENE
¥zohb,

F. culmorum &, FARFRHCHET 2 EBE2EE
D1 DoTEHSH -7, REEMNCEFEET 2EE
IR R TR o o BHUEE D & O HERIL P,
expansum ENZIZFEET, T oA KB T 55
FHE, B. cinerea Db DD, P. expansum
WZib_hiE e U A& - 72, Toporovskayals® i3,
Fusarium #IFREORE EMNE IO CBY, dbig
ETRASANVEBEMESEHESATHE®), FE
BRREBRVET, BEOLRT 2EBEHK
BoT, bTPIEEHTLEEZI NS,

P. betae MR S 0 s, WEELRD

shizhs, FEMERCHRET > TELEER, K
BRANIZEET 5 EEREPEHOWTRT L b o
7eo Edson®™ 13, AREIZHI TR, EROEMS
RBOLTHIERETCEERRT L Z L 2EHL .
KE NS NIERIE, MBI 1 VNI
BoAEnadaEt b E <, P betae 3o 3 FiZ
AT, BWEBEEEE L COBEERZ» R D{E:
EEZOND,

ZBHENETIE, Lo 4Eoftiz, BEER
DOIRIE & U T Rhizopus sp. #E T 5 ENE >, KE
BTESBMINEL o2 b DD, SAERT
BEFICIE, IEUEEBORE & U CEEE RS 5 O EE
BhHO, BENRLETHS I,

ISR 26T 5012, 9, TROAS
B L BB OBEEIZ D TR L7z, Gaskills® DR
& & [ERE, HERERTOSRORIERE, IR RE 0%
SRR LT, Wiz, RS, B8 aBokoe
JI-FARTIE, REOETHIIIE S Nz, R
IS B RO I 13, SEMEB DR Sk
BES T3 EEbTHE D0, FEINE OB S5
5, WEEROKSEZEEEDHED I ENEEL
Ji R -, BFEEEIEOWT, 10°CU LD SR
BRI SIS 5 & OIREHH VLA, 5 HED
Ty, 127 AR, 4.5°C 9.3 CTHE L -Bow
PEIEARE, FPRIC L BIBET1.665, BRick3
BRT1.IEOMESD D, BEITH OB AL S b,
& DIKEGEVER TR T 5 2 L OBEEM R
TETz, B8, 4.5°CIC B 2P0 & 2 05EAE
1k 37 g/t/day L BH & h, ZOE, EHLEEL
S HEREOMERAREEEZ SN,

9 FEH, 7 RSO BIEBIRERIEE
BN LER, Y7u5 OENRELEL, T
NRANWTOERIEBHSTOMREERTE L, AR
BIOHIEOHE & LTOBE 2D, FEFHOF
TRV =)y, Graf’® O L AR, BBk
SR STz,

S 38 % SRR, BREREHE AW, B cnerea
B LUV P expansum OWMBECIEEEZEL, 8°C
UTOERTOEENTRT, 7 ¥4 L TR
F 2R 9, »OoRFESOETHDZOER
B LR, Pseudomonas cepacia D 5 Btk %5
7zo 8°C, 107 HEORHFRIZBWT, Tho 0k
TR AL, BRic D-202 BERLEE, SHILE I
BiEnwb oo, U TSKRERRS LU
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BHREZ IS 1MTIETS®R, 20X,
Hon 2 BEMEZIRESTEDoNI bbb
T, WHBARISME X Y b KE o7z, JHIT,
FERLHIESRDE T 2b ¥R R 7 0— AR
Dz, REOIFERIC, HL CHESEE SR
etz eEz N5,

T A EROIE/ A VL D RIRBE R S8,
HEREERORE2/FE L, £, —RolFET
KEIEEREEZ THRFEHEERET 2L L b,
BREETTRETZF VYA UA T/ A My 7B
HIRBIR DRI 2 RHE L, L. mesenteroides \ZHEY)
RREEZRBHEL, Chekk kb7 T4 FEOMN
B 388 URER, RS, STl LU
i pH OREW L D, BE A VOBEROEE®
HETE, AEBOUTEC L, BROKESDH S
BEHETEUEERRE U, KBS VI3
ROHEELE LUK ESH T DOMIT L7
ERREBRL T, BE, KIBEOMHEK
&0, BEMCHEET I RRBESRE LI LERD
Uz ¥, BET2RREERAET 2 L1L D,
NRANVNORE, BROREZIEETE 28k
TSNz, F72, 4 VHOERDBEBKEEED
Wime & b - T, RBZEENICEET % Botrytis
FORRELWE T2 2 L2 RH L, TheDE
B E3, MBI B 334 Vv OEHECR T 208
T2 ECHEBASTRETH D, BRI ORI
BLT, #YAEE, Wk BLUTH~OWA
RHIRRET S LT, FRLEHRERE T
TE 5,

T A BRI BR O T E IR IED B, cinerea
THY, KEPMEIOKEHUHEORFEE LM
REEL, BRI ET2 BB > TN
NVARELAENE Z 2SI LIz, E/2, K
BirEERe AR cE I ens, INE,
¥R sy stoEE,:, KE, RAEECs
OB EEOERDY, BROGFIMEL, EETHEIL
ROAREIC Uiz, EROBERHEO O OIES L U
HERE RO R IC DWW T IE, M3 L 2 HF5es T
bhTeh, ZARLEFIA TV,

WREBO ANV BY 2EFRRCODLTE, ¥
7as v ORENEWI L2 R LU, FFREER
NS OEED L s, BERERATEZL
s, BREIOHEIEORITHESF TR
VNS, FRERRETIE, EAL, RLREMNE

Hir Lz, LrL, MTEREOREBTH 27 94
R L T, 2X MNE, BEMEAOEE»S
BRI DFEERZE LEL BRI D 3 . B ORE,
Ke3EAEr 51, EROAGEED MR- T, HE
WY BB OESE R R L, A VIREET
E B HERICHR - T, WEOHEE2HIH T2 2 &
2, FREEIROGIHIc BWTEETHS Z L 2
WL, Iho2is 2 ER LI, FEREGIEDT:
B DS ADEK, ERIREEL 230 A VHERA
DO~y PO, A VEIEE B 2B HZE
[BRFOI: O ORFID 1T L o 1o FED
WE, A NVOBBEERZLULHEEY — T OW#EIER
B 21T L5 Wik olz, T2, EFcRbBH
e LT, WEERR oM G T 2 B ITE
BEHULS, RHEFERICIE, BREEXOBE S
SRR T ~EMESH D, 55N EITMEROK
B, SR OEWEKOEBEER, ik, Zh
S OH A, MOMEYICELEL THIETE S
PNANVHBEOHIEES I OWT, 35Tk EE
B, Bk, ERLESNEZEBHFLE L,

i) E

7 oY 4 BRISEOR OB ERRE B X O FEAE
DFFE, 5K L ZFEBROFELEL, KB 1L
BT BRFORE L MAEMTEOBER, BIUK
BEBROHI BT 2R 21T > 72,

I. FEERRORR L RIROLBEEL

1. R, HHBEE WD RRE L ITEERREORER

IPREEARICIZ 4 B 19 B 28 DA RE 2R 5
h, 2o, BEEE» S 128 16 @l i,
B OHERDE 2o 7o DX Botrytis sp. TH o Teo
REBIZEET S RREZ LD, BRERZ
Botrytis #, Cladosporium #!, # X UF Penicillium
Ho 3HFHCH D THBERTO &, NERHEE» S
i, WTFNOBEER 5 & Botrytis sp. WEERTRS
7z2D3, Cladosporium sp. R EES Ne o7z,

SBER NISRREOBER R 2R g %
&, Botrytis sp. THRRDRELIEEL & 1L, Fusarium
sp., Penicillium sp., B & U Phoma sp. 1% BBERRE
RIREIRD 5 iz,

e 4 X, &% Botrytis cinerea Pers. ex Fr.,
Fusarium culmorum (W. G. Smith) Sacc., Penicil-
lium expansum Link ex Gray emend. Thom, 8 &
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U Phoma betae Frank & RIE& Nz,
2. T YA IEIBERUEE B. cinerea DI

B EBORIER 7 Y A, KL UERREO A ~
TR, AI=F A, 45T, BLXUS L= b
SEEL - B. cinerea B34 T, PDA, — 2~30°C
TEEMHEET, B CTREELEhole, 1577
SEED 1 EEERE, ABFRERE X 20CTH-
foo INOOEHIIETT VI A KBHBLEREE
w~UL7Tz,

FIRDE L - FR T3, FREREORERS v
Y 7B T otz EERICEER L Ty Tz s, BRI I
& DIBEERR IR TR, BRIERE S TR
O 2fFE iy, ¥Ro$B, THicd, EHeE
IZEIRTREDIHIE U 2, B, cinerea DBEARF %,
FRORKE L@ CHARBRIECST, A
FERIBER B L 72D AR & e B
HIEER I B0 5 0T BETE, 8 X10~8 X
100 g7 D, WTFROETHBYNTREN - 1208, B
TR BRECHAS LRI » R D /ANE o Tz,

3. FRBRREREICLIEIROKEZEL

IrEBEBOR I X VIEROHEBSER L 72321
1%, AR TIREES B L OB pH 2388
BUET L, SETsEEEML, 774 /—
A, TV w7 ACERERS), 2EHRHETLE
D, AVVLABIUF NI VAREN LD o7,
IRARE, IRRGHER & KER OB SE L Tl
T 5L, BHGEB TIPS NZIZ 0 %Y,
pH b ZEL BT L TWwizds, KIEBROMERE TR
HgEsy, pH & b SRR EFAZEOEI RN T
Wz, SER OB ESR &, ARFES £ 720 pH & DR
IEEWAD, #RTH e OB LIED 2 KAEE
BRD R,

WHE L7 EBREREH B cnerea % 72 13 P.
expansum ZIEMET 5 &, RS, pH PEL &
TU, BITFESEZ MUY, 774 /=R
ETFe9, BRBTIr - v BeIEECHinL 7,
A7 —AERRFFETHHBERCHE P ERET 2
£, A7 —ARREIFRLCHEIh, ZVa—2R
ETNY P —ABRBZESEI N, BEETIEY
I BOEAREEPTED Sz,

4. FROLHEEINZFEFREREE X ORE

LIN#A O, EEEES S FCEELREZD S
SNANT, RiFREORE I, S »LBREGER
BHRETE & 2ER L7,

Lt oA, oM OEE LB & U
B s 13 (1) 2L, BRI, FEL
TeFATEL, 1 7—DREEBI XY RES
bt GEfit) 2HE L, chse2@enT
YHAREBHRLTHBT S, HEERLEEAL
TR DB, B OHEER B U7, AER
FBAESDZ ORI OB ML, FRORH
$Es L pH ZET 3 €70,

28A NP TERISHREIR & 4 U7 3R 6 B 72 2
T LSRR 18 Bk S N o R EET 5 &,
LHEHBECEBRBRRIGVBED s iz, 2h o
Erwinia carotovora (Jones) Bergey, Harrison,
Breed, Hammer and Huntoon & [H5E & 4172,

SNA VB X UIERHEERIC B LT, WEERE
EUIER»SSBEL T 77 ABHERE X, 10 Bk
8 BRI & N TEBIR IS AR D & hulz, 25 EkE
BY e A BREBLUT VA RCEET
3L, 17T BB Y ¥ 4 2, 13E-EBT >3 112
BB BE R £ U, B 10 BRI EE R E 2R L
72o TN Leuconostoc mesenteroides (Tsenkvs-
kii) van Tieghem & FIE 34, AME I L 2¥RE
W, T4 udas iy s iREEIREORAE
HEL,

5. HEIC & BATREMERORIRNDABEE(L

234 VTR R OB BISIER & £ U R
X, BRI TRPES B X O pH '8
BUZET L, S EE MLz, 274 /—
ABLIUEEBRLET L. EEBTIIERE AR
pEmML, VU ITBE 7 T VBN LT,

W LI RESEC, L. mesenteroides 1213
E. carotovora #BfET % £, BPESB L pH
FHLET L, EEprEE im0 7 4/ —
A%, ¥ E. carotovora BRER QKT NEHE T
bolz, BWEBTIX, L. mesenteroides T, D

(=) -FLEPERENCENL, E. carotovora $5HE
T¥E, D (—) -8, L (+) -3k, BLUV
INZEPEI LI, A0 —AERERRERLT
BIEEIRIT, L. mesenteroides %7213 E. carotovora
subsp. carotovora B EMET 5 &, H#iE TIIBEEE L A
BB EE SN, BETE, WERBERICINZT
ANZEBOLT I ICEEINT,
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I, "MV RIZERT 3 HRRE LRIE

1. NAVRICET B RREDERA

RANVHOFARERANW 4T 500 E ik, 52
DOFBELEBAPED Sz, Botrytis ﬂbi/\ A
DETOMAIHERTHREL, FYRERIZ 5 EH
B THE T - 7z, Penicillium & €T OERLC
FE LTz, AR Botrytis Blic L T ERT
FMED o 723, REBTOFERR, chixbE-7,
Fusarium 21 3 £ T O THE S iz ds, FAEX
i, B 2 #F & D i 0155 72, Cladosporium &I
FAZRZIE U, Geotrichum B3 T igi¥ 72
KBICFREL T2,

RANKBI BT 5 RREFRRAEERIL, HE 15 5
#®O1N Aharo@boh, 23 TAETEHEL
120 FeET 5 EERT, Botrytis i3 11 AFad 5
F b h, WLz, Penicillium & B0 & B
anzy, 1 AU R > TEE L 72, Fusarium B
2 AdhaEbllgichb T RENED NI,
Cladosporium # ¥ 11 A s BE s iz, 12
Boa e, UBRIEEAYBREI N>,
Geotrichum B iz T BRI O FTE Iz X EHE s T,

1 A aLED» SBZE S i, RIBL Iz,

NWANKBRBTFONTWLHRE1.8mDZE
RPN BT 2 EE L RRBIET1X Cladosporium,
Botrytisy, 8 X U Penicillium D 3B TH o720 734
WHEEERIE, 05 DOF Cladosporium H3RERL L
DO 2 58, Botrytis IXHIRI N 72d8, 2D
% Cladosporium OFEEILIZERI L, B2 Botrytis
DOFERRLCHSEIE U7z, Botrytis DRERRLL &, EAREHE

DOHAREFREBEE, BREGER, 5L RREE
LD E, BLIEOHEE MR &J%ﬂ, hTh

Botrytis DAL & IEHE G = & OFBEREL S
»oTz,
2., M VOREERE CIFESEROS{E
El22m, X 4.5m, B8 100 m D51 Vv,
Pty 115 AREIEEE T 2 KB R, 3 VT RE,
24 VRO AFETRER 3.5°C, BROBHREE X
0~5 DT 0.20 &7 -7 P OmEEcE
i3, ERPEET 5220 5.5%1EL, HYFY
79 g/t/day Lo, BMIZE, MWFELEL b,
NANVDOERALIC L D KRE LB - Twizds, /5S4
PR = BRsh 0, BEYRE L IBREE
D IE 1 %ARHET, WHHELE & OfIzIE 5 %A

#T, RAEEZIEOHEBIED >Nz,
III. EFEERmFIE

. FROK D L ITREBRIRREAE DR
W%bkiﬁ%,@%ﬁk RK 20% % TR T
T2 L, EREEPE RS Lis> THEHK
BELUL D, B RBRESORT LB
WINDEED & iz, Wiie, R HZ->T10% %
THRRWCBKREEE E, BKEEGHEL X 2I1ZEE
Wbz <z b, RyESOET LETR OB
Mg s hiz,

2. ET@lmFtaTaﬁ%l %i@ﬁf%
FILULFTRE, Th o BB IED T DA
IR EAT - 7R, REIM, KBS THEL, P
Tk X R & 2REBRE L LB L 7, ¥
9.3°CTHFE T 2D, MR & S E0MEHELE I 59
g/t/day, M & 3{EIZ 16 g/t/day, Fi 4.5°CT
BB BB, £ X%37¢g/t/day, 12g/t/day & EH
ah, PREREBRI L AWEEEEE Y, KE
WD EEIFI I NIz,

3. BEAS LUBRFMYIC & 2IREREOBR

oFEH, 7RSI ERY, HEEBOE
THRSIR R LI ER, Yrud v F7a
VIV =V OMBIEL, WMETE, YraTrn
ZELTHREBRORE OB ZME L
72o

4. FEETREIC & AT RUB OBARR

55 133 53, FARMRRA 36 A ek, 3114 MIE
BRESBEL, B cinerea & P. expansum OTRERE
WHEEEREL, 8 CHU TN COEBTHHFET
YA BEEES R L, po, BIEEOT
PAFERVICBST2REPESORTOMAE W
Pseudomonas cepacia O 5 BEE Sz, Zh s &2
HUERE, RS2 L, BRERRHA
5ICiE & h, ¥ D-202 Btk TR, BRRE S
T UIEHARE D, B D 350 1  THFI s iz,
Lirl, MEEARER, EUEI /s F sk
ol

it 33
FHREITI I Hi D, LHERERFE RN
7R B0R EEPAELCE, KBERRIEEL

KX OB B 57z, &7z, ILBEREREE
FeRt B IREAEDL, FEREER &
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B28E BT

¥ EAHFNEL, FEREHER BEIE A
AR 3 A X OB A2 - 7o, LEENILRE
¥EEE HE REFTHEEL, MUKRFERE
VIREeRr i EHEEELcE, BELX
RO £ % K ORBETE T, Ab¥EET A
RESREE PR HYOoCKEL, AEmEER
Bt ISR L, R e vy —
HGH K, ANt lARE RS RARE
ERAREAKICIE, BELZEEEZSEL T2
oo TNHDITEBICHLTLPOELSHELET
5,

ARG SR ETIRRT TR iR
Wik, XROREESS5 2 ClEE, HET
AEfe R ERL, ¥R JiEgE e SRR TEN
Tz, FEEMERFTR ELURFELe, BYRIH
W CERRTE LD, BIRO—EFEHFETE
ML CHEWR, BARKIBITERSI A NI V-—7
BIERE AESEL, AREER KRE  HRRK
K, L BSSERERE BE BIRESK, %
IRBLEEF TIRELE SV~ 7 BE  FHEETK,
HEIPEHEGE SV — 7 SBENRE BERZK
i, WO LFESERL, OB ICET IER
RIS LR, BEEIHWI, ®7:, REWIRRTES
— I N—7BLUBNESORELER 2 I LY, &
BRMRE - MR T RS OFE L H Kk
ZHHERIEN, ZheDOFERICRL Tl & R
DEERT 5,

51 A XX @k
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Summary

In 1980s, the area cultivated with sugar beet
totaled 70,000ha, and root yeild was maintained at
more than three million tons in Hokkaido. How-
ever, storage rot, occurring on large amounts of
roots piled outdoor for long periods during winter,
has become increasingly economically important.
This paper describes the studies on the causal
fungi and bacteria of storage rot, the changes in
fungal flora in a large pile, and the measures of
reducing the storage rot damage and sugar loss of

stored roots.

I. Causal agents of storage rot and the changes
in quality of sugar beet roots

1. Fungi isolated from stored sugar beet roots

and their pathogenicity

Four families comprising 19 genera including
28 species of fungi were found in sugar beet roots
stored in piles, and among these, 12 genera includ-
ing 16 species were isolated from rotten tissues.
Botrytis sp. was most frequently isolated at the
rate of 71.7%. The mycelia predominantly
colonizing the root surface were classified into
five types: the Botrytis, Cladosporium, Fusarium,
Geotrichum and Penicillium types. The Botrytis,
Cladosporium and Penicillium types were fre-
quently observed on rotten tissues. Botrytis sp.
was frequently isolated from internal tissues of
rotten beet roots colonized by these three
mycelial types, but Cladosporium sp. was less
frequently isolated from them. Botrytis sp. was
the most pathogenic among the 22 species tested
by inoculation to the root tissue of sugar beet.
Fusarium sp., Penicillium sp. and Phoma sp. also
formed clear lesions on root tissues following
inoculation. The four species were identified as
Botwytis cinerea Pers. ex Fr., Fusavium culmorum
(W. G. Smith) Sacc., Penicillium expansum Link
ex Gray emend. Thom and Phoma betae Frank.

2. Characteristics of B. cinerea: pathogen of
storage rot in sugar beet
Mycelia of B. cinerea isolated from sugar
beet, kidney bean, statice, strawberry and tomato
could grow on PDA at the temperature range of -2
to 30°C, but not at 35°C. Their optimum growth
temperature was 20°C except for one isolate from
strawberry. All B. ctnerea isolates, regardless of
host plants from which they were isolated, rapidly
infected the root tissues of sugar beet. The inci-
dence of storage rot of sugar beet roots harvested
by a machine was more than twice of that har-
vested manually. Storage rot lesions appeared
on all parts of the bruised beet roots harvested by
a machine, whereas the lesions were mainly obser-
ved on the upper part of beet roots dug up manu-
ally. The mycelia of B. ctnerea were incapable
of cuticular infection through the periderm of
sugar beet roots. Rot lesions were only observed
on tissues when mycelia were inoculated on
peeled roots. Conidia of B. cinerea were also
capable of wound infection through the peeled
root tissue at the spore concentration ranging
from 8X10' to 8X10* The size of rot lesions
resulting from conidial inoculation, however, was
much smaller than that from mycelial inoculation.
3. Changes in qualities of sugar beet roots due
to fungal storage rot
A significant decline in sugar content and pH,
as well as a marked increase in the concentration
of reducing sugar, was observed in the sugar beet
roots exhibiting decay in approximately half of
the tissues due to fungal storage rat. Concentra-
tions of raffinose, brix and total nitrogen also
declined, but those of potassium and sodium were
almost constant. The sugar content and pH of
sound tissues separated from rotten beet roots
remained at the same level as those of healthy

roots; however, the sugar content was nearly 0%
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and pH was markedly low in rotten tissues separ-
ated from the same rotten roots. Regarding the
relationship between storage rot and root qual-
ities, it was found that the rotten area of the
storage roots had a significant positive quadratic
correlation with sugar content and a significant
negative quadratic correlation with the concen-
tration of reducing sugar. A significant decline
in sugar content and pH, as well as a marked
increase in the concentration of reducing sugar,
was also found in juice pressed from sugar beet
roots inoculated with B. cinerea or P. expansum.
The concentration of raffinose was not reduced,
and among the carboxylic acids, citric acid con-
centration was markedly increased in the pressed
juice. Sucrose was almost completely reduced,
whereas significant amounts of glucose and
fructose were produced in the artificial media
containing sucrose as the sole carbon source and
inoculated with B. cinerea or P. expansum. Con-
cerning the carboxylic acids, citric acid was
markedly produced in those media.
4. Pathogenic bacteria isolated from stored sugar
beet roots showing soft rot and the identification
Bacterial soft rot was found at the center of
the top surface of storage piles under continuous-
ly high humid conditions applied immediately
after piling at Kamikawa district. Three types
of field soil samples (clay, clay loam and sandy
loam soils) and three samples of “separated soils™,
which were removed by a piler from the beet
roots harvested in those fields, were collected
from Kamikawa and other districts. The wa-
shed healthy sugar beet roots were coated with
the six types of soil samples and then stored in a
warehouse. Severe bacterial soft rot was only
observed on the beet roots which were coated
with the separated clay soil collected from Kami-
kawa district. Bacterial soft rot was observed
irrespective of the quantity of the soil coated, and
the sugar content and pH of beet roots were
significantly decreased. The pathogenicity of 12
among 18 gram-negative rod-shaped bacterial
isolates from sugar beet roots stored in piles and

exhibiting bacterial soft rot was confirmed by the
tobacco hypersensitive reaction test. All these
isolates were identified to be Erwinia carotovora
(Jones) Bergey, Harrison, Breed, Hammer and
Huntoon. Concerning gram-positive coccoid
bacterial isolates from beet roots with bacterial
soft rot in storage piles and from the roots ex-
hibiting soft rot symptoms in the soil-coating
trials, eight out of ten isolates were found to be
pathogenic by the tobacco hypersensitive reaction
test. Of the 25 isolates which were inoculated to
potato tubers and sugar beet roots by the punctur-
ing method, 17 isolates were pathogenic to potato,
13 to sugar beet and 10 to both potato and sugar
beet. All these isolates were identified to be
Leuconostoc  mesenteroides (Tsenkovskii) van
Tieghem. The designation “Leuconostoc stor-
age rot” of sugar beet was proposed for this soft
rot caused by L. mesenteroides.
5. Changes in qualities of stored sugar beet
roots due to bacterial storage rot

A significant decline in sugar content and pH,
as well as a marked increase in the concentration
of reducing sugar, was found in the stored sugar
beet roots exhibiting decay of approximately half
of the tissues due to bacterial soft rot. A decline
in the concentration of raffinose and total nitro-
gen was also found in the same roots. Among
the carboxylic acids, the concentrations of acetic
acid and lactic acid also decreased in those roots.
A significant decline in sugar content and pH, as
well as a marked increase in the concentration of
reducing sugar was found in the juice pressed
from sugar beet roots inoculated with L.
wmesenteroides or E. carotovora. Raffinose was
markedly reduced in the juice pressed from beet
roots inoculated with E. carotovora. Concerning
carboxylic acids, only D(-)-lactic acid was signifi-
cantly increased in the juice pressed from beet
roots inoculated with L. mesenteroides, and for-
mic acid, D(-)-lactic acid, L(+)-lactic acid and
succinic acid were slightly increased in the juice
pressed from beet roots inoculated with E. car-

otovora under the same culture conditions. Ace-
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tic acid and lactic acid were markedly produced
in the artificial medija containing sucrose as the
major carbon source and inoculated with L.
mesenteroides. Productions of succinic, acetic
and lactic acids were found in the artificial media

inoculated with E. carofovora subsp. carotovora.

II.Fungi occurring in storage piles of sugar beet
roots and conditions suitable for their prolif-
eration

1. Changes in fungal flora in large outdoor piles
of sugar beet roots during the storage period
Mainly five mycelial types were found on the
surface of the storage pile of sugar beet roots.
The Botrytis type was frequently observed in all
parts of a storage pile. The average percentage
of moldy beet roots of this type was the highest
among the five mycelial types. The Penicillium
type was also observed in all parts of a pile. The
average percentage of moldy beet roots of this
type was lower than that of the Botrytis type; but
on the top surface of storage pile, the percentage
of the Peniciilium type was higher than that of the
Botrytis type. The Fusarium type was also ob-
served in all parts of a pile. However, the aver-
age percentage of this type in every part of a
storage pile was markedly lower than those of the
Botrytis and Penicillium types. The Cladospor-
ium type was mainly found on the dry surface
along the sides, while the Geotrichum type, on the
humid top surface of storage piles. Moldy roots
were observed on the top surface of a storage pile
in the middle of November, 15 days after piling,
and the incidence increased gradually until late in
February, the end of the storage period. The
incidence of the Botrytis type increased gradually
from the middle of November to late February.
The Penicillium type was observed from the early
stage of storage, but the occurrence of this type
increased gradually from January. A low inci-
dence of the Fusarium type was observed in the
middle of February. The Cladosporium type was
abundantly observed in the early stage of storage
from the middle of November, but was scarcely

observed from the middle of December. The
Geotrichum type was not observed in the early
stage of storage, but was observed in the middle
of January, and then rapidly increased, particular-
Cladospor-

wum, Botrytis and Penicillium were the main gen-

ly on the top surface of storage piles.

era found as fungal spores in space above the top
surface of a storage pile. The component ratio
of Cladosporium in space (1.8m height) above the
sugar beet pile was approximately 509 immedi-
ately after piling, but gradually decreased during
the storage period. On the contrary, the compo-
nent ratio of Botrytis spores gradually increased
during the storage period, though no spores were
collected from the atmosphere immediately after
piling. It was found that the component ratio of
Botrytis spores in the atmosphere had a high
positive correlation between the rate of moldy
roots, the rate of rotten roots and the severity of
storage rot in sugar beet piles. The highest cor-
relation coefficient was found between the compo-
nent ratio of Botrytis spores and the rate of rotten
roots.

2. Relationship between temperature of a stor-
age pile and rot severity or increase in sugar
loss in stored sugar beet roots

Pile temperature, rot severity and sugar loss

in stored sugar beet roots in a large outdoor pile
(22m in width, 4.5m in height, approximately 100m
in length) were measured for three years and
presented as averages of storage periods of
115days. The average of daily mean tempera-
ture of a pile was 3.5°C, and the average of stor-
age rot severity was 0.20 based on a scale from 0
to 5. The average of daily sugar loss was 79 g/
t/day, equivalent to 5.5% of the total sugar yield
contained in the stored sugar beet roots. The
values for these three factors were markedly
different, depending on the portion of a storage
pile from which samples were obtained. It was,
however, found that the daily mean temperature
had a significant positive correlation with rot
severity (P=0.01), and with sugar loss (P=0.05) in
storage piles.
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ITI. Controlling storage rot of sugar beet

1. Relationship between water content of beet
roots and incidence of storage rot

A severer storage rot, and a more marked
decrease in sugar content and increase in the
concentration of reducing sugar were found in
more dehydrated roots dried with a ventilator
immediately after harvest. On the other hand,
less severe storage rot and sugar content decline,
as well as the suppression of increase in the
concentration of reducing sugar, were found in
roots with higher water content due to moist
conditions during storage.
2. Relationship between storage temperature

and incidence of storage rot

After harvesting manually, untreated and the
chemically treated sugar beet roots were stored at
two-grade, relatively low temperatures during a
long storage period. Sugar losses due to respira-
tion and that due to storage rot were calculated to
be 59¢g/t/day and 16g/t/day, respectively, at the
average storage temperature of 9.3°C. The
losses were decreased when the storage tempera-
ture was close to the freezing point, and were
calculated to be 37g/t/day and 12g/t/day, respec-
tively, at the average storage temperature of

4.5°C.
3. Prevention of storage rot using chemical
compounds

Dicloran and thiabendazole were effective
against sugar beet storage rot among nine fun-
gicides and seven chemical compounds tested.
Particularly, dicloran stably prevented the occur-
rence of storage rot and sugar loss.
4. Biological control of storage rot using

antifungal bacteria

A total of 3,114 antifungal bacteria were
isolated from 133 soil samples and 36 sugar beet
root tissue specimens. Five isclates of
Pseudomonas cepacia were selected as biological
agents exhibiting the following features:1) excel-
lent antifungal activity against both sugar beet
storage rot pathogens, B. cinerea and P. expan-
sum, 2) ability to grow below 8°C, 3) avirulent to
sugar beet roots and 4) their application results in
a small amount of sugar loss. They successfully
reduced the incidence of storage rot even during
long-term storage trials. Particulary, isolate
D-202 was the most effective in suppressing the
rate and severity of root rotting, one-third to
those of untreated roots. D-202 treatment, how-
ever, was unable to prevent sugar loss as compar-
ed with nontreatment.
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Plate I

Storage pile

1. Large outdoor storage piles of sugar beet roots at a stock yard in Hokkaido in winter
Symptoms of storage rot

2. Symptom of fungal rot

3. Soft rot symptom of bacterial storage rot

Component of fungal spores trapped from the atmosphere on the top surface of a storage pile
4. Trapped early in December

5. Trapped late in February
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Plate 11

Five mycelial types observed on the surface of storage pile of sugar beet roots
1. Botrytis type

2. Penicillium type

3. Cladosporium type

4. Geotrichum type

5. Fusarium type

Causal agents of storage rot in sugar beet

6. Macroconidia of Fusarium culmorum
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Plate III
Causal agents of storage rot in sugar beet (continued)
. Conidiophore and conidia of Botrytis cinerea
. Two mycelial types of B. cinerea
. Metulae, phialides and conidia of Penicillium expansum

1

2

3

4. Pycnidia and conidia of Phoma betae

5. Coccoid cells of Leuconostoc mesenteroides
6

. Rod cells of Erwinia carotovora




