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Studies on the Decrease of the Population of Phialophora gregata,
the Causal Fungus of Brown Stem Rot of Adzuki Beans,
by Corn Cultivation.
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Comparisons of the rhizoplane and the rhizosphere microfloras

between corn and adzuki bean.

Jun Souma, Kiroku KoBavyAsHI and Akira OGOSHI

(Department of Botany, Faculty of Agriculture,
Hokkaido University, Japan)
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Lo R OBEREREKOAT7 7222
AR, FTEHIIRESL, FELTHBEELXT
XBZKEBELE L, SLRIOBEYBHEEIK

(100~600mi) DA-THD7 Z A2 ZBL, k&
58 (125rpm) T HEIRE 5 Lic, Z DEME
TIRE» LML, RERGRPCRE Lty
PREHREDE L, ZOBREBRYIELKFRL CE£E
O R, ThZhoit bR ihi =
v =—%HETH L W EAEDHEEREL .

ERL By, —RMEE - BUREHIC, tryptic
soy agar (DIFCO) & King’s B medium, %:RE
FB1z rose-bengal agar ¥ A\ 7z, 72, BEMH
WMEOBBO®I, 7YV REAALALF Uy b &
=a—bFIFAVy VEET violet red bile agar
(DIFCO) Tk, ThboiEoEm% Tablel
TR LT,

King’s B medium (LAF KB #5#) kD =awm=—
I 365 nm DERIR A YT, MEEELILLORHY
Stk Pseudomonas & L CEHE L, &b, FW
WA 60C T30 oHRSBLEL 2%, tryptic soy
agar (LT TSA) LA, B 75 L0 CE L
MO = » = — TREAEE & U CEH LT,

2w =—OFHHR 5CTIAMERELLRER
fTot, 588, TSA KL KB FimHm X
hicar=—7 XF¥BEFEOSERT (V-8
T2 — AEREM LT REEL, BRTFOoRHF

REIEH 2 IR U - M A S HAEEE & L TR L 72
4. RES & CIREBEYEBE (1990 F)

WEgemEcing T, BEBREHHETS-TH
BiEt L,

AEHRFO LY ER 2RI UT OB EEL
DFEEL L RTEREDRY, EhTHICRS
TRIFBLTERE L LR, ChyREEE
K Q00~600ml) DA o173 22k Ah, FTRE
CIBES LTCERMBL O EBATESKIE
Elic, COLERNOSBL-TEYEELEL
L, IB& 58 (125rpm) T 20 HEIRE 5%, FR
SRR & THAE R R,

Ehi, BREIABL WA LERXE LT
b, BETEYDELCROBYREEEKOA -
ety PRBL, BhIREX S 2BIFY 2ERY
Bk, Riz, BrREEEK 100~600ml) ©
Antr7 A2zl L, 20 4R s 58 (125 rpm)
THRE S LCREMEDESEEL, HFFRTRER
X o THEHH LT

HaEmHoFEE TR, REMEDHRIREREY
MHIEBOEHE L OHELE -7,

— B o S Eic . TSA, KBEs#eing, glu
cose asparagine agar (LUF GAA) v, B
BH, AREH L H £ GAA, rose-bengal
agar ¥ 7o,

WICHE Pseudomonas, B3RMHMEME, MHEEHE,

Table 1. The ingredients of the media used to examine the microfloras

Media

Ingredients per liter of distilled water

Tryptic soy agar Bacto Tryptone 15 g, Bacto Soytone 5g, sodium chloride 5g, Bacto Agar
(DIFCO) 1bg

King’s B medium Proteose Peptone #3 20g, K,HPO,-3H,0 1.5g, MgSO,-7H,0 1.5¢,

glycerol 15mi, agar 15g

Bacto Yeast Extract 3g, Bacto Peptone 7g, Bacto Bile Salts No.3 1.5g,

Bacto Lactose 10 g, sodium chloride 5g, Bacto Agar 15 g, neutral red 0.03

g, Bacto Crystal Violet 0.002 g

KH,PO, 1g, MgS0,+7H,0 0.5 g, peptone 5g, glucose 10 g, agar 20 g, rose

bengal 33 mg, streptomycine 30 mg

L-asparagine 500 mg, K.HPO, 500 mg, glucose 10 g, agar 15¢g

Violet red bile agar
(DIFCO)

Rose-bengal agar

Glucose-asparagine agar

P2 medium KH,PO, 1g, MgSO,+7H,0 0.5g, KCl 0.2g, NaNO; 5g, desoxycholate
1g, hippurate 1g, agar 15¢g

P3 medium KH,PO, 1g, MgSO,-7H,0 0.5g, KCl 0.2g, NaNO, 1g, desoxycholate
2 g, trehalose 5g, NaCl 5g, agar 15 g

B1 medium NH,NGO; 1g, KH,PO, 1g, MgSO0,-7H,0 0.5g, KCl 0.2g, NaCl 40 g, yeast

extract 0.2 g, L-histidine 1g, tyrosine 4 g, agar 15 g
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IThbimis T, 19904 X i 5" o P2
medium, P3 medium, Bl medium % B\ 7, P2
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DEREH CH b, Bl medium (& Bacillus
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1. REHEYHERZE (1989 F)

TSA ETHRHE I h-MEHKE KB Lchiigh
HEBIREERBTH 12D T, L hEHOH
FRMEBE Ui, BB, tyEray, 7R
FIRE & b 107~108cfu/g EBBETHH, 7T+
BEDHBLRLE AR ER L, RREFIOW
THHBER E A7 FBAETEHCEALED S
nt- (Fig. 1),
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Fig. 1. A comparison of the numbers of bacteria
and fungi from the rhizoplanes of corn and

adzuki bean in the 1989 growing season.

RLTeh, ZTOBREBCHEAL L, BIF1°EE TR
L7 (Fig. 2),

Yt Pseudomonas 12oTlE, Bz 7 XA+
ACEBYE 6H16H, 6 H24 B) w k& BB

KRBT, LarL, ot vera v
H, 7XFBAEE 0 10~10°BETHB L
(Fig. 3),

THEMIEEELE, toemac 7 X+DRELED
iz 10° DEFET—FL Tk (Fig. 4,

EHAEET, MWEEE S CHEER/RICL - T

h OEENDERD LR A, 31F 108 BIEN HHED
EECHER L7 (Fig.5),
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Fig. 2. A comparison of the number of pigment-
tolerant bacteria from the rhizoplanes of
corn and adzuki bean in the 1989 growing
sSeason.
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A comparison of the number of fluorescent
pseudomonads from the rhizoplanes of corn
and adzuki bean in the 1989 growing sea-
son.

Fig. 3.
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Fig. 4. A comparison of the number of heat-toler-
ant bacteria from the rhizoplanes. of corn
and adzuki bean in the 1989 growing sea-
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A comparison of the number of antagonis-
tic bacteria from the rhizoplanes of corn
and adzuki bean in the 1989 growing sea-
son.
BOREIL 108 v A THRIE X hinh - i,
2. RES L UREHEYBEE (1990 F)
a. IREREYIE
MBEECBIL <k, 1989 FDOKR & AR, 7
X RETRCEETTH o7, Py ERra i
ETEFHL T oRECHBL, 7X+RET
1L 10% B CHERE L oo
SAREBIL T, 19895 0RRETIET XFR
E DT AR AR &R L s, 1990 4 XM E
& BERE (10° #%¥) THB L (Fig. 6),
BRMEME I v e 2 RBE, 7X+BHEE

Fig. 5.
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A comparison of the numbers of bacteria
and fungi from the rhizoplanes of corn and
adzuki bean in the 1990 growing season.

Fig. 6.
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Fig. 7. A comparison of the number of pig-
ment-tolerant bacteria from the rhizo-
planes of corn and adzuki bean in the
1990 growing season.

HICHAERIZI 25N KE T, FIE4EDOH
T G6AIAE 6A29A, THI3AH, TH247)
TRy EravBEET7 AFBETIRERET
Botedd, BEE2EORFETCET AFRETHVE
myEDd bR (Fig. 7).

WIetE Pseudomonas W3+ v e w a v BE» BT
BicH S i 2i(10°~10° BED, 7 X * R b
I v RATHRBE IRV EEARIE GA IS
B, TA138, TR24R)bhH, £/, BEZh
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Fig. 8. A comparison of the number of fluor-
escent pseudomonads from the rhizo-
planes of corn and adzuki bean in the
1990 growing season.
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. 9. A comparison of the number of heat-
tolerant bacteria from the rhizoplanes
of corn and adzuki bean in the 1990
growing season.

Bos5Hb8AD2EIIZN Y e 2 o BHEICHSH
5~10 5% 2 -7 (Fig. 8,

BB BRI 3 EFEE 6 A 158, 6 A 29
B, 7THI13R) Tt vEaa BRETES MER
RLER, FOBRBERH 10 EE) Thok
(Fig. 9

SR vE R 2o RE, 7TAFREE D
CRERNCIZEEHIREL, 7 XFEHET
1, BB CELELRLAD TR E X DEIIG60FE
Thote, Lnl, WIBEICI TS FHRMEROH
BoEEICITKEECIZRD ik (Fig.
100
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Fig. 10. A comparison of the number of
antagonistic bacteria from the rhizo-
planes of corn and adzuki bean in
the 1990 growing season.
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Fig. 11. A comparison of the number of

Pseudomonas putida from the rhizo-
planes of corn and adzuki bean in
the 1990 growing season.

Pseudomonas putida i3+ v & v =2 S REH CEE)
BRAEL, 102~10° v _ATEE LIz, 7 X 1B
T, 6 H29BDOHEETIOC v A THRIEH X iz
hotedl, Fnbiscir, BIE10 oRECc—FT

"H -7 (Fig. 11,

P fluovescens &o>\TH b v Er 2 HH, 7
AFBHEE ST L TN E -7, £
1o, EERICRT P putida L b SEREEVER
Th-1e (Fig. 12),

Bacillus megaterium (3 b v xmr a2, 7 X+
& HIiGE10* v~ CHB LRIEOBEm 2R L
7= (Fig. 13), :
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Fig. 12. A comparison of the number of Fig. 13. A comparison of the number of
Pseudomonas fluovescens from the Bacillus megaterium from the rhizo-
rhizoplanes of corn and adzuki bean planes of corn and adzuki bean in
in the 1990 growing season. the 1990 growing season.
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Fig. 14. A comparison of the rhizosphere microfloras of corn and adzukh bean in the

1990 growing season.

HRER7 X+ RE»0 3ERHEs i TH 13
H,8.7X105 7H 248 ;7.4x105 8 A26H ;
1.0X10%) A5, flboo 3ENIRHE Eish otz ET,
bverasBEMASIZ6EOHELBUTC—ED
BHE ek ot BHIBR 100 v <),

B. licheniformis 3+ v Etway, 7X%EH5
DOREH B S 10° L TR ERid - T,

b. RE#4EMNR

Fig. 14 @ TSA, KB, GAA ¥l LcHH I hi
MBS L CERMMEMER OB Z R LI, v
travDBREBL 7 AF+0BBL BERECH-

Tro —RAIEBIL L v ER 2 BB TR0 OB
THBL, 7 X+RBECIRL07HBEN S 108 gL v
~STHER Ui, BRMHEMESGTHERE & bi3iE
10° v~ THR Uiz,

T, SREE, BHMEERS X OCHEMER
DTh Py Er o sHEE 7T AFREIREAE
ECIED b hish - 7o (Fig. 15, Fig. 16), HFE
GIRET 10' VAT S hie E EA 3 ES D
6H15H, 6 29H, 8A10H), BHE0ZEH
BRE»ok (Fig 15), BHEhic L FREIRT
ZEBEOSA Ly Er 2 BB L bEVGERY
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Fig. 15. A comparison of the rhizosphere microfloras of corn and adzuki bean in the 1990

growing season.
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Fig. 16. A comparison of the rhizosphere microfloras of corn and adzuki bean in the 1990

growing season.

NTHEMADERD bR,

MYt Pseudomonas (XHFE ORB LB ol
IhigeZ EnES A0 v L), HENEET
» -7 (Fig. 16),

P. putida, P. fluorescens 3 X U° B. megaterium
DENFREZOVTHTS, Py ERIIETIF
ORBEFEFOEBDOHEBICKIISEVIIRD LR
fedvote (Fig. 17,

B. licheniformis i=-2\~C 011‘&@& AR, £b
LORBLENSD 102 v A TIBH S hinr -

72,
Z =z

RE# DS X CRBBAYHC oV %
TV, b Erav 7 AFOEESYHELT
BIEIZIY, v ErRaURERYDLTAFEKIE
FHEOBEERTHRROFRERB 2R LI,

BEMEYHEEZLE TS, fIEKCEry e
a2 VRE L D 7 X FRE O AR5\ M 23509
bhte (Fig. 1, Fig. 6), %7, #REHEHBEET
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Fig. 17. A comparison of the rhizosphere microfloras of corn and adzukhi bean in the

1990 growing season.

RREELC X7 XFBETEHEHAZD bR

(Fig. 1, Fig. 6), BELTEP I T2 MEH, &
KEE bt vEras 7 XFORIAE IR
WiEB L hish ok (Fig 14),

—iz, WEENUNOMEGDOED 5\ THEH
BECHHEREFFEEOBBHIMH I hed %
Zbhdh, MEHK, RREREHEE LS RERK
BENLIT AFTRREVWERTHD, FovEtra
ORMELLIBEBELEP TR AL OMEYH
B L WS HAIRED Hhish o T,

BHIO BRI EMEH, BHAMEH MX%E
Pseudomonas T IFERFC L~ T, 2inh OFE
NHxbh, byvEeavET7 AFOROENL G
ticré&bHot (Fig. 2,3,5,7,8,10), B
WHORBYEECT IS, KREER LD
BE OB U I o M i b2 gt
HeXERhEEYE2DLE2LNRD, Lichis
T, RERCEOEM S ME BHOHE MEX
Pseudomonas Is K HZ b et verav b
TARFECOITEY ORI BETHD EITE LI
v Efe, TOZEHERL, £ BFPHEGYE
UTHREENCHIET 2 &, ThboltdyizER
BTHB LI DLLBZ EATE, by EraY
B & 7 X B ORI I ZE IR L b O
LEZbID,

MR, P. putida ¥ X O P. fluorescens =3\

Thhieh OFEFHARD LRI, AEOREOR
CHEETEREVAD B LI13E 21w\« (Fig. 11, 12),

T B B 35 X OY B, megaterium &2\~ CTIRE
Bid e, rvEeaviil, 7XFEREIDE
BERBCHEB L ([Fig. 4,9,13),

B AR, B TEROEH
Mmote, Zhit, REBELEIEEL LKL T B
BEEIE 2 HHBOBNMYEEZT T Wi
EEZbND, T D, REMEHRIBESE
LSRN A 338 o

HBEH, AREH, CRMERER RS
B, BYMEE, P putida B, P. fluorescens ¥,
B. megaterium Bizo\ - CIXHEOHRBE R CHE
EBRRDLRELok, UL, kS
Pseudomonas & BBE BB IR LI A%
R 5 T,

SR Mz Az I by e
v L7 X FOMEYRCE- B THAEEIETET
Eiowp, AL CHESCEETE, ryereay
&7 X ORMES L OB s EE s
BCRBEDLNRIL T,

RAMECBE L TEE ST SRS, BOR
Be10w 3 L OV et Pseudomonas®® «BEL T h
Py E R oo ORER L BB LE KIS LW
5T Eitiel, AEDLRT7T XFOHHRRE
BRTHT, HBRERZAMTAAL THEEIRL
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W EBED oD, TR REEH OB
B O 512 LI ER® S S - Bbh 5,

ARREAREKE, rverackl7X+08
BLBERCO7 X+ BEREHBEYFE L LS
A, Vo ER20DHRTHEL T AFOBRELEY
BOTHEBEDETAED LR T B9, KPIE
T, Py ERIvRIB7TAFHREFHOBEER
THREOBELEET 510, BETHH7 X+%
MEELTCrYEw a0, BEMLEYHYHE
Hl#, LL, tveeaxooiibd, HEE
LTHWA7 X+DRBEEFTL v Esravl
B BEETHEA RO ORI Z Enb, HEE
TwrBsT 2MEH T sERYBLI LI TE
by o iz,

LaL, 7X20OBBLEPRES T 7 AFE
EREOBRENMETL, Bl L OREREWED
FYERr oL T D LI, BEHEOMAE
WROSKOBE, T3 FobnEBE LA BHK
EHPBEROFRIL - THBEETARIZ L)
THEME A TR TELDEELX B L3 TE D,

SHIBEBEETORC S IRRE LT Eo MLy
HEEEETOR: 2BBLEDhoBAEYE Y B
BE T2 EAMEEEbh 3,

i ®

FvEe acoRBCL A7 AR RERBEOEEER
THREOBEYHLZT LD, 7 X+ OREHK
oM, BEREDEYSBLL, tvEravD
BE, REMEDHELAEL 2, MER ARE
B, BRMMME, S Pseudomonas B, fit
AT, BIMER, BB Soun TR
LA, tverard 7 X+0RHEE L EEY
SR TR IRV IIBD BRItk o T
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Summary

In order to clarify the mechamism of the decrease
in the population of Phialophora gregata by corn cul-
tivation, the rhizoplane and rhizosphere microfloras

of corn were investigated and compared with those
of adzuki bean.

The results indicate that there are no significant
differences in the rhizoplane and rhizosphere
microfloras (in the numbers of bacteria, fungi, pig-
ment-tolerant bacteria, fluorescent psendomonads,
heat-tolerant bacteria, antagonistic bacteria,
actinomycetes, etc.) between corn and adzuki bean.



