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Biological control of chinese cabbage bottom rot and strawberry bud rot
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caused by Rhizoctonia solani.
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Rhizoctonia isolates from strawberry were characterized for oprimum temperature of
mycelial growth, nucleus number and anastomosis group. Biological control of chinese
cabbage bottom rot and strawberry bud rot caused by Rhizoctonia solani AG2-1 were also
tested using antagonistic microorganisms from soil. One multinucleate isolate
(Stw001) was identified as R. solani AG4 by anastomosis analysis and nuclei staining.
Three others binucleate isolates (Stw002, 3, 4) were identified as Rhizoctonia Spp.
Optimum temperature of mycelial growth of Stw-001, 002, 003, 004 and Rfl-0 was
between 28-30°C, and AG2-1 was 23°C. Stw001 and AG2-1 were pathogenic to chinese
cabbage and strawberry. Sixty two microorganisms (167 isolates) inhibited mycelial
growth of R. solani AG2-1 and AG4, and two isolates (Kr013 and Kr020) of 68
antagonistic microorganisms had a suppressive effect on disease development of chinese
cabbage bottom rot and strawberry bud rot caused by R. solani AG2-1 or AG4 when

applied as a seed treatment or as a planting hole treatment with a charcoal carrier.
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Fig. 1. Effect of temparature on hyphal growth

Table 1. Anastomosis group and nuclei number of mycelial
of Rhizoctonia sp. isolates from strawberry

Isolates No. of nucleate Anastomosis group

Stw001 5—8 AG4

Stw(02 2 binucleate Rhizoctonia sp.
Stw(03 2 binucleate Rhizoctonia sp.
Stw004 2 binucleate Rhizoctonia sp.

Fig. 2. Nuclei in vegetative hypae of Rhizoctonia sp. isolates
from strawherry.

A : multinucleate of Stw(002, B: binucleate of Stw002

Rtk L ORI EIT & o TRATL 72 Z DR, Stwi0l
{3 Rhizoctonia solani AG4-HGl E REZMAL T AG4 {2
BL, 8HTd -7, —H, Stw02, 003, 004i3 2 %
BY 5 2% Rhizoctonia TdH - 7= (Table 1, Fig. 2) .
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Table 2. Pathogenicity of Rhizoctonia spp. isolates
to chinese cabbage and strawberry

Chinese

Rabhage Strawberry

Isolates  Kinsho  Toyonoka Dover Hokowase

AP ERPI L TR B Ty
Stw-001 s =St SR O TP
Stw-002 - - %5 = = = ==
Stw-003 i o Pt 3 3t = ==
Stw-004 - + =3 = - - =
Rf1-0 — = = = - + -
AG2-1 + + %Y = xAk? 4 %

a) Stem of runner inoculated with a niddle injury, and kept
at 25°C in a moisture chamber

b) Bud inoculated, and kept in green house

c) Pathogenecity d) Non pathogenecity

e) Bud rot f) Bud rot and die

3. HtEEKRORRY
HEREHRO Ny 4 GHF) &4 FTIoHd 3RES
ERFFLAZLZA, Stw00l INsH 14 FTDE X
D, BIPERREDS VI —IREMERL, —
B, AG-1 BNo 44 L, 41 FTDEEDH,, TR
DT v F—loFEERLE, 7, XERETS L,
EXDh, F—ri— FRREZHFHBRORBBREDR
7- (Table 2),
4. EHphk
a) HHMAEMOZR ) -2y
BE -  FRAAFEXRIXBRENRAZETOLEMED
167Fi#%k, NI B4 LDIBRE A F I FHROBRRE
TdH B R. solani AG2-1 12X U CTHPER AR L =Bk
X68EBEH D, R. solani AG4 (Stw001) {28 L TI3638
BOBENBEHERERLE, 2095, HOKES
X LHEPER &R U A MAEMIZ62E®TH - 72,
b) NZ¥ A4 LDERICHT 2 BHMEDO L mRE
(v b ERER)
NIHADEBELEALV YO o4 -2 BiEEED,
i, BHMADIROEkREZBHRL TRFEHTS 5
AGZ-1 & AG4 (Stwl01) (23§ B EMPIRR R & £ F
PHE2RBEEEE TR L2, MSEE & HBREIE
100% D WEFEHRELE R LZ-DICH L, K013 B &V
Kr020 A X 3B #20H T ZhTh33.3%E 0%
DREFRE THRE PR HRHEH 5h itz (Table 3),
¢) BAMEHORTFREIZIL31N29 4 LDEROL
bk
ABE CHESHIRDRE T L HBED,
Kr013 & U'd & UKr020 DIERTEIC N2 Y 4 OFEF
Z2ARHREL T, 1L 0REREERIHICERL -,
EFORR, NEBZILAEIZHEVTE K013 & & U Kr020

Table 3. Suppresssive effect of antagonistic isolates to R. sola-
ni AG2-1, AG4 (Stw001) on chinese cabbage seedl-
ings of two varieties in a greenhouse

R. solani AG2-1 R. solani AG4 (Stw001)

Antagonistic  Kinsho Orange Kinsho Orange
queen queen
isolates 10, 201" STOESR20) = HOSY =208 SR 20
(days)
Kr011 0/3 0/3Y 0/3 0/3 2/3 2/3 2/3 /3
Kr013 2781/ 3P ISYRIIESSY SN 878173V 12431173
Kr018 085 40730/3LEN073 | BYBke~2/3% 0/351"0/3
Kr020 S7BS 3/ By RIS R RBI= B/RI 33 H/a)
Kr025 % ¥ 0/3 0/3 0/3 0/3 1/3 1/3 0/3 0/3
Kr043 0/3 0/3 06/3 0/3 1/3 0/3 0/3 0/3
Kr049 % 0/3 0/3 0/3 0/3 3/3 2/3 0/3 0/3
Kr(79 0/3 “0/3% 0738 0/3 2273} '1/3510/3 < 0/3
Kr089 073 L 107/3pR0/35 (0730 /37 - 1/38%1/3.1:0/3,
Kr099 073 (0YBF SOYSS0/S 6213 280 s, 11/
Krll6 0/3 0/3 0/3 0/3 2/3 2/3 3/3 3/3
Krl21l 0/3 0/3 0/3 0/3 3/3 3/3 3/3 2/3
Kr132 0/3 0/3 0/3 0/3 3/3 2/3 3/3 3/3
Kr138 0/3 0/3 0/3 0/3 2/3 2/3 3/3 3/3
Krl43 0/3 0/3 0/3 0/3 0/3 0/3 3/3 2/3
Kr149 % 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
Krl63 0/30S07 SRS (/300735 8/8 si2//35 3/31 18373

Control 0/3 0/3 0/3 0/3 2/3 0/3 0/3 0/3

a) No. of surviving plants, b) Inhibition of plant growth

Table 4. Suppressive effect of antagonistic isolates to chinese
cabbage bottom rot disease caused by R. solani AG2-1
by seed treatment

No. of emergence (plants/10 seeds)

Isolates 2o

58] 7 9 R G
Kr013 3 4 3 2 2 2
Kr020 ) 8 7 6 4 4
Kr043 1 0 0 0 0 0
Kr079 1 0 0 0 0 0
Control 0 0 0 0 0 0

a) Days after treatment

Table 5. Suppressive effect of antagonistic isolates to straw-
berry bud rot disease caused by R. solani AG2-1 on
strawberry seedlings in a greenhouse

Days after treatment

Antagonistic

isolates 3 5 7 10 15
Kr013 3/3¥ 3/3 3/3 3/3 3/3
Kr018 3/3 2/3 1/3 0/3 0/3
Kr020 3/3 3/3 3/3 3/3 3/3
Kr043 3/3 3/3 1/3 0/3 0/3
Kr079 3/3 2/3 0/3 0/3 0/3
Control 3/3 2/3 0/3 0/3 0/3

a) No. of surviving plants



30 Proc. Assoc. Pl. Prot. Kyushu Vol. 39

MEXI3Z W FhitAEEI0KkD S 5, ThEFh2KkE
IRV RN E TEFL, Bhi-RERmbi=iR
%7 U7- (Table 4),
d) A FTHRRICHT 34 EhR
4 F IHEMBRICAT R R LR L R, NS
F4LDEHmERRE, BHE%ZILBTYE K013 5 & U
Kr020 X 3FE S OMESEBDH 5 hd, BhR
SRIHEIRh R A3 388 5 - (Table 5) .
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Rhizoctonia solani 12 20T, 18 FAEY O 3t BR & =0 i
T#HERTHIEB L, F77, Rhizoctonia BRIZIZE
BWL 2HESHEET 5, SRKEIR R solani DA TH
A2H, 2HEICIZZLOEAHION T B, R. solani 13
FREABICE > THETE, A—HENOEKIIHE
CHERAAT 55, MOBOREKS IMA UL, 7,
FREAICBR—-RROTERA L ERREk L DA RR
BERHY, F—EHTLERNCAZ LT T 7K
BB (R solani AG2) & A4 ¥ ERR B & UBRBERR
HarhsS Y, —%, 28 Rhizoctonia & BSRBAEHC
Ko THETHZIENTES, 1 FITRER Rhizoctonia
candida AG-A, R. fragariae 13 AG-G & AG-1 ICBT 5 &
WMEINTVBEY, Herretal? 3L 4 2L D IBRER
5 5 AG2-1, AGI-IB, AGI-IG, AG4, AG5 7% 6 TFIC
2 ¥ Rhizoctonia M I N L EFHEL TV,
¥ 7=, Martin et ol 134 F TORIKBH» & Rhizoctonia
BADEL -34S, 21 Rhizoctonia ADTEEAE A R,
solani AGS D @I EERL T3, &5, Zh
5 D 2 1% Rhizoctonia W # HRMAEFETHIT 5 L, AGA,
AGG, AGI D3Itk b LT3, AMATHEAL
7z Stwl01 BT, WHRRIAREE AGL IZRL 72, 1
DE# Stw002, 003, 00413 2 #% Rhizoctonia BT dH - 72,
&7, BHEKORAETEREAZS L, AG2-11323C
DIEEETH D, Stw001, 002, 003, 004 & Rf1-0 (X
28~30CORMBMBRETH - 7=, AR EICHEHAL X
AG2-1 & AG4 (Stw001) BINZH A DFEHPLAFITD
T v - EFIIH L TRESEERL 2,

Rhizoctonia solani (233 2 4 MPIRIL Trichoderma BIH
OHAZRICHELTHLS 25 OMANRLEEh TN
%, Trichoderma # % =¥ agent & U TR L 2= 9B5k%
255k, TORKOMHREE LT, $TREEOHE
RIT Trichoderma WHFA U, MBRREEIC/A BT THER
WEHOREZES ZLICLDERVREL TS 2 e
MohTnd, 20L& AWRBERRBRFEEOEE 21K
TEE, BRREABHTIFTEABERATHS LHMAENT

7z, Lal, B, HBEWOLETERETLI L
LD LN TNEY,

ZFOMOEMO BB FEE LT, 28D Rhizoctonia
HERALEZRY P T720T 59 vty FOBRKRY B
KUA 7 L ETRRORY & & CISIERRME Rhizoc-
tonia WEFIAL~-D 4, ¥4, 246%F (R solani)
DEIHROFERIH L ME ShTn3a",

EHiz, ZhoOBHMAEwE LEPTEE S, B
VRETRE L PRYRERM L2013, B
WEME L > DEE, B3 carrier () OF
WHEEE 5, BEIHENTH B Bacillus subtilis PH
HHE A RN CHEE, Bl ERRNaIVEX M idday
Y B KGR BRI © Rhizoctonia solani, Pythium splendens)
ICHRE aBiRRSR AR LY, /2, SHEHMOENMEY
EFRAL N — s HIROWAEEMIZ Y 2 AR (W
JRH © R solani) DEMPRIZEDTHSZ L WG
hTn3,

KRBT 55 TR LFEHEM 2R L FEHRRE
W Kr013 & Kr020 2 RRICEE LT, "4 LDE
ROERTEOMEIUMNIRT 5 & JHE L RRIMHIHR %
AUz, £, ThbDBERICI NN Y 4 ORET %245
MIZE L CHEREBICEBL TY, R RERIE IR
BEH SNz, E6IT4 FITFERBERLEORIUIA
EMEREL, A FITHEBETIE, NIYHALODE
WROBA LR, Bhi-tvbikaRentz, Lil,
IhoDHREIR Y P TORBRRERTH, 5%, £H
BETORIVPVETH S,

TAR B35 36 43 % A Wbk C I3l 058 2o JUER 7 i s
Hrxh, *FLELU—2A5ETHEFEI-FLE
DR, EAMEMOBERIZSVERAL, BEEFYL
BESTHHEEENRALNTWBHY, ZThbDJjk
TEBNF-BHIRINTNS, &I, KW, &
Mol Lk 25MPBRDOMARIZ 1 ha 72D PCNB %
5.3kgMBLZLD @/ ERELTED, ZORBIE
BHMAMOFEICEEEDOTENELTVS, E5IT,
YRR OMBRAERE S E 72012, BEREOHAIZK
BRI DV T AT E R TN B,

BLERNT %72k 512, Rhizoctonia $RIZHS 5 4EMbA
BRORAIIBAIZEEh T 58, FHMEN%E agent
123 5 A PARR I RIRIE ELE L 2SO PRR %
RYFNIA v, ez, BhiERIERT P
WMk ->THRIEWSRO WS, 5%, BREBRE
REZHR L TEREREL T ICE, BEWEMIC
& Bk, BHEOBIRGE L b L RbiRES %
MAbEEkDBE LR EHRL, LEREANDKY
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BELPLTEBRTILI LB NEMELEELI NS,

F7z, AYPIBRBEOBHRERE SR E7-D1213, BH
PIE T EOWIE B TRA X haR, #2E R solan
DPIETETT A I =y AGERENI LIPRRN L
WEHIEELTHBZ L9585 L EHALLL
BEE PR HIREMIBAIR & bk U TR OB R 4+ RE(L
EEBZLERD B,

] E

HeRRFRE A F T 5 & 538 L 72 Rhizocionia spp. D 4 Witk
o, Stw001 {d Rhizoctonia solani AG4 Th 1, OBk
(Stw002, 003, 004) Id 2 ¥ Rhizoctonia spp. T - 7=,
AGZ-1 DEFERIL23ICHETH D, Stw001, 002,
003, 004 & & TNZ Rf1-0 1328~30°CHETHh -7, F
7z, Stw001 (AG4) & AG2-1 3No ¥4 &4 F T2k
FEERL 7, L0 5 58 L 7= L EBEWGTEKRD
9B, R solani AG2-1 &£ AG4 DlHBIZHT 2 MM
MO2EKRERBKL 72, Tho ORAMEHD S B,
Kr0136 & Kr020 @ 2 F#id R. solani AG2-1 & AG4 i
KBNTHALDERELCITA FTHERRIIH L TR
NFERIEEIRER U, 72, Zho oMy
DEFBIN I AT 2 REL, BREIBICEBLT
SRR AEFIRYEBD b Nz, X561, BABMENE RN
IEEL, EREBEORNICABL %4 FIF 5428

WaL, 4FTHFRICHL TEERN-EHPIRR
ERL7e,
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