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From now and past of biological control

Abstract

More than 30 years have passed since the PS] Biocontrol Workshops started in 1989. During
the fourteen Workshops, many subject themes were discussed and considered. It can be said
that the current state of researches and practices of biological control of plant diseases in Japan
has already been shown in its entirety and is in prospect possible situations. Therefore, in this
section, on the basis of look back on my own research the points of future biological control

research are discussed.
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Mode of action of the microbial insecticide Botanigard ES against powdery mildews of
vegetables
Yuichiro lida : Faculty of Agriculture, Setsunan University

Abstract

Entomopathogens have been developed as biocontrol agents against a wide range of insect pests.
Some entomopathogenic fungi can grow with plants as epiphytes, endophytes or rhizosphere
microorganisms, and are used as active ingredients in commercial microbial insecticides.
Entomopathogenic fungi have also been reported to be effective against plant pathogens, but their
mode of action had not been largely uncleared. We found that the entomopathogenic fungus-based
bioinsecticide Botanigard ES suppresses powdery mildews of vegetable, and finally registered as a
microbial fungicide in Japan. The Beauveria bassiana strain GHA, the active ingredient of the
Botanigard ES, can grow epiphytically and endophytically on tomato and cucumber plants. Both the
Botanigard ES and the conidial suspension of strain GHS showed the biocontrol effect locally. The
mode of action of Botanigard ES against powdery mildew is that B. bassiana strain GHA induces
local resistance via the accumulation of salicylic acid. However, other B. bassiana strains exhibited

different mode of action for the pathogen, suggesting the strain-depending mechanism.
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Practical use and its development of microbial insecticide, BotaniGard ES as a bio-
fungicide
Satoshi Yamanaka
Arysta LifeScience Corp. Product Development Dept.

Abstract

During research and development of the novel biological control agents, needs from grower,
market sizes, target crops and pests are examined, and possibilities of commercialization are
scrutinized. Newly active ingredients are very interesting, but application development of the
commercialized products is also one of important means.

It has been recognized that BT (Bacillus thuringiensis), Beauveria bassiana, Verticillium lecani,
Metarhizium anisoprie, which are already been commercialized as microbial pesticides, have an
interaction with plants. Therefore, the above products were investigated for disease control. In
this presentation, development of BotaniGard ES (Beauveria bassiana) for control of powdery
mildew on vegetable plants are summarized and future development of biological control agents
and IPM programs for disease control are considered. Part of this research was supported by
grants-in-aids from Bio-oriented Technology Research Advancement Institution, NARO

(Research Program on Development of Innovative Technology, 29008B)
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Reduction of soybean soil diseases by application of microbial materials containing Bacillus
bacteria

Takashi Sato : Akita Prefectural University

Abstract

In the present study, we aimed to isolate microorganisms that suppress the growth of the causal agent of red crown
rot the fungi Calonectria ilicicola and to investigate the effect of microbial material mixed with these isolates on
the soil-borne diseases of soybean (Glycine max). We successfully isolated three strains of Bacillus subtilis that
suppressed the growth of C. ilicicola from dried chicken manure. In order to investigate the effect of the isolates
on soil disease reduction in the field cultivation test, the isolates were mixed with chicken manure compost to
prepare a microbial material. The isolates were able to survive during the manufacturing of the microbial material
due to their thermal tolerance. We observed that application of the microbial material mixed with these isolates to
the soil tended to decrease the development of soil-borne diseases of soybean during the growth period and
increased the soybean seed yield compared with plants that were grown without the addition of this microbial
material. Furthermore, it was clarified that local application of the microbial material further enhances the disease
reduction effect. These results indicate that the application of these three isolates within microbial material to the
soil reduces the incidence of soil-borne diseases, such as soybean red crown rot, and increases the seed yield due
to the increased health and growth of the plants.
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({11, 2004, 2017) ., F£7=, Bacillus|BHE IXLLRTD HHEY) OIRIFE TR DU AEY & L CiE
H &N, Bacillus)& M % FOEFE L7=8BIAER I T d G5H - #E, 2013) .

—5, FKHERIZBW T2 EX A X3 E L THINE 2240 kg/10alh EICHERF L, # A4 XER
J&R 72 EDTBEREORENDIRVELENH S (&G, 2018) , ZOBEGOREE LT, FED
RN TS 5 AU A FEAE200kg /10affi ] L T A A R&HEE L TWDR, Z ORMEREE .S A M ONH &
TR EORAEIZREARMEN H D 0NIAHATH 5, £ 2 TARUIETIE, BIIX A XE(ELIE S T
SN TWAIIRESAEH, BIOELND HEREE (10X XBREHRE) OR5E % Il
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T HMAEY DOy BE AR T, F12, DEESHTEMEEMIL L, BSREICBWTEDOEMIZ L
2% TEERE O h R 2 WAL LT,

1. &A XRIRERE OWEFE & 4 2 MEM D 5Bk
1-1. BLBRS AN I X O O BARE R B 253 2 PR A 20 R

REHIEW ¥ 1 XEAEZINE Y Tl SV TV D RLBEESABEM (BEREENPOAT) , BIW
ELJE (FifH510em) O 133 (TELRED 2Bz, XA XBIRIE I E L Calonectria ilicicola AP12
BR(BLF, BAREWRE) 2 HWe, R SABMEIMELREI AR T b7 X X b o —REKE;
#t (PDA) RIZE®AL, £ I22H3cmblf U CREMEREZHEE L, 25 CREATSRAM: T TS5 H Mxireks
BEATo T, TORER, (ELFEHZI WL CIT ARG R B OBIHINHI 2 RIT IR & Lie o723, 7
S ABERIZ B W TR ERE R E OHEIE N IIH STz, 6o T, BSABMITIZEARIE 7 E O
S AW DER B H D Z L3R T E T,

W S VM HPIIIZRE R AEMMNETFE L T0DH EEZ LT, EHDEEIZ S\ T
FEE L7, AT OIS AEHM L, 121°C « 1559 TA— h 7 L — 7 IRE QLB U 7= 8085008 5 AU
MERE L, PDAEGIZ W CIRBRIZ BARIGINE & XTIRES B 21T o 7o, £ ORER, WELE L7-iz
PSS AE R IR B O BEFEIN I R XA DI o 72Dy, BEALER O W 155 5 AVE R IT B
W CIEoeIRF T 2 T AR U CRRARIER I OBEFE 2 30 LTz (K1) . 2O Z &b ORLEESAE
M & DHFEINENC L, EBSABMICEAT 2WE (LEY) Tidkl, RBSAEM T O
WAEMZ L0 BRI E OMEIEN MG S 2 LA 6T L,

HE

ERERE HIRIESABM 2REHE 8 B SURBASAEM
A BRERE - A BB SAEM, B A BARER
< A DR LB S /BB (BB L5, 2020)

1 BB S A B OB LR O A I L 2 5hIRpkE 2 R O 5 R

1-2. BERSAEM DO BE LT D X A X BAREIREE S 2 TR H 2R

ARG B OB FEIN I 20 5 Ao U T2 B E S AV 2 f e U CIR R K IS8 L, Luria-BertaniZ€
REFH (LBA) (2847 LC30°C - 7THMEGE LTz, B BITEk Sy v 7 van =—h oA
Yy (FITHIE) Z 16 RRTEE LU T- 208 L72MENIE, 2-1 & [AARICPDARS L B TRiFEE 21T\,
B U 72 MR S SRAR SR B LS e U CHEBEM I R 2 /R 30 RGE LT, & DRSS, 0B L 7= 161k D
I HIFEE (W-018K, 0-028F, T-03#%) 1235\ TEAREH B O HEFHINHI 2 RN bz, 2 O3FFE
TIE, XIFEAERINTEY (K2) , xHfm 2 BEMEE CHEd 5 &, 0B L 72 E 2 BARE 5
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B ORI > THFEL, BARZIEMRLTOD LD BERFARB DT, 7, BRSMEERIEEZ
Rl Z A WTNOBEKICBW L F T —EB IO A —FEER R I N2 &b,
ARG B O HEREINHN IR, HORRBE 2 3 3 5 B RINER E OB 50 R S e (S, 2021)
Z D 3E R D 16SRNATE R DI ILECY T U7/ R, 3Bk & b Bacillus subtilis & &\ FRTEIME &
xL7= (DDBIJ Accession No. : W-01£k ; LC520134, O-02#% ; LC520135, T-03#F ; LC520136) .

= Cilicicola C.ﬂicic/a C.ilicicola
A BRI E O, B BARERE - W-01FK, C : BRERE - 0-028k, D : BARIEIHE - T-03

¥k (B8R 5, 2020)
X2 4B L7230k & AR R B O RhlRERE 2 R BR Ok B

2. Bacillus)@g#ME 2R U= AEE s oRlE

Sy BfE S VT3 MR D Bacillus B A 1%, £

FIZIBWTH A X EARIE 5 3 O HE5E 2 P4 AHRKEA | BAARBLREHERESIVIEATS,
DEENEFFHOZ EnD, BGICHATIUISY
£ BB & G b T LR E AT ¥
FREED S D, £ 2T, 47 L 72 Bacillus &l A MHEEHERRER - BBEREL, 1
EEM RS LG (XL NG RRERUERET S,
M) E{ERTHZ i L, B — =HERO:ES

AR T oo U 7c Bacillus BB X, AZRESL RLobfi | BELEEHESLYMRISHET B, ZORIS
5O ST B RLIRTS 5 AEM 0 5 4y B BRRMEL, RiEA50~707CISET .
ENZEbdY, WMEMEMOTEEE L B — EHEDQ:EHHO
TSR Lz, AEWEMER D 5 - E SR (50~70°C) =
TRIZUL T EBY THD (X4) . Bacillus AL FoTAMDKSEBBLUFICETETEE S,
JEANE OE#UE (1x107 cells/mL ; HIH CTH:#& $
BIERIRD) UKD EET25 %oushL
FHRICIRAE L, Ly MRICERET A, F0 A A D—5—AHNF>TERFEFTRBEEZTITS.
%, BMOKYE —EXMHETRTSEDL - ST T
DICEJIIC L 0 R S5, Z 0 TRICIH . HBRBO:7—5-H0
T, XLy MBI O BRI TRCE HEERK FEDShTRESID,

WCER E 2D, MO (i) 1350~
70°Cii ¥ T EAT A, 22C, MAEwEr X4 FEE (L8 T8 2MEDEM RS TR
OHLERRICH T 5, EMTHOEEOLEHEIZ (A5, 2020)
DUV L7,

FUERFEIZ T 2 B P OBacillus|BHE GNHIE) OREBIMIEL, OAE (E) ThoHSA
HERR L iR ARG LTZIRETRIR, @IREG LT Ly MIRICERB U CHC & 72k n, QYR 75
L7727 =T —TmHAILIZEM (7 —F—HA) O30 bl 2L, MHFEIEIZ XY
AR EFHE LU (M4) , SETEANEDRICON TEEIED L, O02.0x10° cells/gh» 5@ Tl
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1.6x10%cells/g & 72 o 7= (F2) , BMRETRICB W TEM P OAFEBIIKI0D O NI LiZb 0
D, B FIZBacillus BAIE 2313105 cells/gA—# —THENTND Z Lnn, ARBELGEHEITM
EWEM L U CHICHI A ATRER W 2 MR CE 2 Z E AL Lotz (FEED, 2019)

K2 A TRICET 28I J ORIl B A w2

A (cfw/g)

TH A @ﬁzVF - Tt o e
QR AR 2.8x10° 1.4x10° 1.7x10° 2.0x10° 7.7x10°
@3k H O 1.8x10° 2.5x10° 3.3x10° 7.8x10° 8.5x10°
®7—7—Hn  27x10° 7.4x10" 1.5x10° 1.6x10° 9.7x10*

XEFODOA - B - ClIFEHIED v T, ZRENRET A4 TR EBRALTREAE L
Bl (A ;10:00, B:;13:00, C;15:30) OF > Fzfedt, (BRS, 2020)

Ny N ATOEMIX, ZORRFHEND 70— Ry 2 X —%5 %2 7= 28 i H 23 mide
LB, £IT, IR A A ZHEAE - BRFEA IS S AT &, RDIRECAIEEE ONv s Ty
FTAUT) TGS EDLZEEAME LT, MEWEMORRELE, () 7y N2 A7) ZIERL
7= (K5) . 7V 7y hEA TNy ML T EEM ORI R L GEEREN R DA, B
D Bacillus|@fMEBE TV v v H A T LRSS BT D 2 L 2R LTV,

X5 $EMEM DOTIR

3. WAEMEM OF A X LBREMHIR (BEHREAR)

ARERIZ20164F, 20174E, M UR0ISHED3 H AR W THEM Lz, HERESHITFERRON S H DK
MR CHRIEREIR G 7 7 A Kt (L) ) ©, MEICH A XE2EMLEEBERS Y, B
RIEHRCXEEF 72 EOTHRENLHTLEL CTh 5, RBRXIE, X (BH#ET) , HSHAK

(5 AHENE - B DR d6 LOMHEM X (AEMEM) 2T, WThoRBREIZB N T
b, 4H TAICHE S AHEIRE KOS &R %2 200kg/10a (5.6kg-N/10a) Jiif L, ESH15cm
THIE L7z, 6 EANSH RIS I LARAEE (N P: K=5.6:7.2:5.6kg/10a) i/ L7z, #A XX
Sl TRBT9 Z2HV, BAM72em, BREISecmO2RifFE CHEE L, —%El (74 LA) , BIE
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H (THTH) ICAEBRELOYEEHEZ I L, 107 PaICINE RO EEREZ L2 HE L,
A AT ORI, S (1999) ORIF[EEDIEEZ BB, ¥4 A MEKRT LI, 0: &
T, 1 RS D WITHIESTICEAENRB D bD, 2 AN EREITHESR R E L 0 £<1ZF
EK%%LT%5,3:%WﬂﬂWB%¢U CESOUTWD, 4 ERPBFIL, RELDWN,
DSEFEZ T THRAE L, RBREK RO X A X FE ORI EE ZHH L,
20164EEFBRICB W T, MAMBHM EHT D L, ¥4 XoMMAE (ZEH) IR L
LU CHEE o7, RMBX TIIH TE (FR) N HEREICLVBE L TW=DIIZx L, MFIEHM
X CIEEEREOHBITA ST, NS f2 7k EE f%ot@mnﬁﬁﬁ%@%m% BT
%, STHRXLCHESAX O FEHITEREER/EBEL, BELE LB LTW DIk LT, )
BEMXTITEROEE IO E Y AonT, RELEZHoT, 37FELE LHESAXE IOIHIEM X
TR LD & HFEORBE IS SN A EZ R L, BSAUXID HEHEHM X280V T
RN E L 2oz (X6)  IHIEM XK CTIIMEDEM Z it Li=Z L 12 kv ZZEHORPRELE
DRIBX LD HIRT L, ZORENBEH E Tkt L7-720, ¥ A X‘i&?%ﬁ@%‘é?ﬁi)?%ﬁéﬂf:&

Exz bz,
%
2}

4

—
1

FERFEE
N
——
|
|
=
E——
—f— =

1

%
5

e }

0
*t x\ 10| >t aa% #[I] xf 35 H0 %t 35 #[I] *t 35
EIE\ ﬂ'ﬂl S, %'] H.E\ /5\ ﬂ'ﬂl EI-E\ /5\ %'] ;IE\ ﬂ'ﬂl H.E\ /S\ ﬂ'ﬂl
hEl AE AME AE AJ Bl A E
7 ## 7 ## 7 7
=8 | GAYEHR | =38 | BATEHE | =8 | BATEHA
2016 2017 2018
X ook FEIEBR X CL %k e, 10%/KYETH EZ2EH Y (Dunnett),
T T — N — IR AL R T, (BB 5, 2020)

K6 2016~2018FERERITI5 1T D ZZEWH L OBIE 0 &4 4 X F RO FE IR

INE T3 7 A & HIHIEM KB L OESARIZBW TR IR L 0 N3 2Em 23 A i, 20164
FESBRIZ W TITINHIE M XS BN U7 (83) . ERIEITISIEM X CE < 22 2 H
D, EFEHINHEIE M X TR A AEE 2 R S, IS XTI EBRE R 72 & o HERE DR
AR S, ZA fﬁ‘%fZIKODEE DPMERITHRT- NI Z IR EFRENEM LTt B2 b,
F7o, AFRY CRIERMILIEE) 1B W TINERRIGEEDHER: S, KB RRPEY D1 FE~DHRFEH
RESNT=T20, FEIPERLE E EZz2 ol

23



#3  2016~2018FE BRI BT D X A RO K QU EAE R TR
TEE TR %K K [ER A IvE=y

R AR X
(cm) (A) (mm) (ffl/m’) () (kg/10a)
*f R 48.9 0.0 4.8 355 38.8 248
2016 5 50.5 0.1 5.4% 427 38.7 253
& p 57.3%* 0.2 5.9%x 520%* 39.8 280
xf HR 60.3 2.3 8.1 399 37.2 280
2017 Ny 62.0 0.7 7.9 308 36.9 295
&+ 63.2 2.6 9.3 528 39.2% 297
*f R 33.3 2.7 6.9 231 32.6 128
2018 55 35.0 2.0 6.4 333* 34 8%+ 183%*
&+ 36.0% 2.0 7.7 367* 34.9%* 186%*

sexk HEI2RER] GFFR & D) Tl %KY, 5%/KUETHEZSD U (Dunnett)
(555, 2020)

4. MR URFTHEM) (& X 25H5pEER & IER B3R

TRAER O Jifi FH B 13200kg/10a% FEHEL L TWAH R, ZOMMHEIIRASNDEBE L LT
FHEFIEL W, 2 CHMAEWEM OB 2 mD, HEREMHZROm L2 B, M (8
i) 28T L7 (20204 5) . IS XIX, MUAEMEM (XL >y N ¥ A7) O & %200kg,
100kg, 50kg/10allf%E L, & A AR _EICHE20cm, 4 S3em ThifH L7z, 202045 13 4 A A& fE
BBERNS L, BSITBEY F CRmREN G\ -, BE2IER BV L, £ ToRBRKIC
BOWTHROBENFHER SN, WHLIC X D FFEOEWITERD Sio7-, L, Bilkkickss
% BARSER AR T, AT GHR) X TR23%, MAEMEM2EIX TRI13% E, BHMERIZLY
K< Ao, ISHAKIZBWTIE, WTNoliHEIZE W T HEGIIEED T, MEmEM O
MISEHIE, EBVINCI T D BAREHE OB Z R < IH+2 Z M E R o7z,

RIERHT (921) 2B W T HAAEIEDIRERAIT D20 o 7 ), BIREHR L AL ED
B S, MAEMBEMIERIC LD i EOFRRERE I NS < 2 5EmICH Y, IZS50kghiH X
TIHELICHEETH o7z (H7) , - T, MEWEM ORI IXAEE I 0O BRI 5 5 0O Y
EMABHZ LT, ABFEREICBITARERLE LT 5DENRENZ ERHLNE RS T,
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3.0

2.0

1.0 +

0.0 I
BT E#MzE 50kg/10a 100kg/10a 200kg/10a

TIX10%KEECTHEFIITIEBITR EFEEZNH H Z & 277 (n=3, Dunnettfi€) ,
T T — N — ([ JEREREE R T,

X7 A X EESORFE (2020859 H21H)

EATX O ED N T Y FNRE < MAHR LA T EITHEGRE S e o 7oy, IR E M i
RIS E VI DA S h, & RSN X THEFEISHM L7z (RKR55%H) o &7E8UIm
AEEM SN IX THEREICEZ2Y, ﬁﬁi%ﬁ< ROMERN RN (R4) , EWEMR
FIX T EEREORENER SN Z LICKVERICAET L, A7 & RERIZ X VI
BREINLTCEB 2 b7,

K4 A AOUEFR JOUCEAERRES (50 H 58R)

s TEROMSC OB %X Btk [Ef0A: I
(cm) (&) (x) (mm) (f8/m?) (g/100%7) (kg/10a)

1B4T 35.6 12.2 2.2 8.3 634.9 30.4 161.0
G2 )E 39.8 13.2 2.3 9.0 724.2 31.7 2114
faz 38.2 12.8 2.7 8.2 863.1 32.4 248.7

50kg/10a ' ' ' ' ' ' '
fauzs 44.1 13.8 2.8 8.9 855.2 32.1 216.6

100kg/10a ' ' ' ' ' ' '
EIES

200kg/10 40.9 13.0 2.7 8.9 892.9 32.6 238.2

kB2 DT NT 7 Xy MISW/KETHEMICHEEREZR DD Z L 27T (n=3, TukeylRiE) .
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BHoic

XA R BRI O W 5E % ]9 2 Bacillus Bl EE 2 0B L, 0BEREME 235 AHEBIZIRA L C
TERL U 7= A EM 2B 5 &, A4 RABERIEHREORAEZEWT D2 ERNHL ML 2
STy LML, MO HERE~ORIIAHTH Y, HllCHHEDE T X0 5 E M 2R A3 2L 8
THAREMEL B D,

F 7=, BHOPKR R HIEpHE E 2 @MU i L7V &, IWEMFIIRE255 Z 13 L,
— 5T, AEWEM ORI A, 8 HEo B 7e & ORI RO ERGIED WA A X
FEOE N E A LE L LX), TEREICHT L TEmWIHI R Z R Rt b H 5,
AW R BT L ER R R T2 2 ERRIEE 25 2 LD, S bRHT A2 ER, &
PEBIH I CTE 28H, HIFlCLI-nwWEB 2T\ D,

HEE

AWFGED— L BRSBTS v 2 — T4 ) _— 3 VAR b e S 3 ) O KB A2 =0T
TEBLI-HDOTHD,

51 FISCER

1) &L - B - SR - e F (2018) . 2SEMOESEIETEZIN EZ R 5 2 A
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2) fPISRAE « ERIBE « RER—7E (2004) . A XERIEFHEBROTZHO Y aT L~ EBE DIy
B, LAY 58117 GEE)

3) FRISEZE - 35) 1= - RS TFE - B 1 - KRS — (2017) . XA X BAREIE O TR
Z HIE Lo tretEEAR R, BISRA L 55 A gt © 146-147 GiEZE)

4) V6 FI3C (2008) . A ASLERMERE O AEFERE L RAREZEKN. #2250 A AEYMFS 5
e BAEM T SmESEEE 2250 346-347 (GEZE)

5) VE  ORISC - PERESCT - FEERET - (e W - AR ARG - SRR (1999) . XA RERERO
AR L R, EERNSE R 2 —RFGEERE 300 11-109

6) T8 FuSC - g W (1994) . BARSM T O L ToOX A BRI ERYEE ) OHER. B
HOR L AFE S E R 41 45-46

7) EMOKEER (2019) KT &2 D HEFE
(https://www.maff.go.jp/j/seisan/ryutu/daizu/attach/pdf/index-120.pdf) 202041 H 9 H (%

8) BVE E (2014) . FA XEMREIHRICBETAM%E.  dbiE KT EEEAGER S 45569135

9) {EjE F - AMEIL  EmELE (2021) . XA RBREHRERAL XA XREREEE G5
MAEMEM, RO A ZBRERBRGE. ABHFRFAER, 568245195

10) £ 2% - MBS s B - S AL - FREPRZE - SR SE okl - ) 1 - AR 55k - R AR (2019) .
TR YL R, BT, FFBH2019- 147757

11) B8R HREE - AR EAD - M 2eA7 - mPE s E - &l L - B 2 - A& - EiE (2020) .
KA XD 1395 E 2 W 25 (Bacillus B E) O 0B & I, LAY 74 2 13-19
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SIPIZ 33T 2 HEM IR EFIHI E AR DB R
B . ARELERITRAOTIEE ZmREE

Search for fungi and yeasts suppressing plant diseases by SIP
Masaharu Kubota: National Agriculture and Food Research Organization

Abstract

From 2014 to 2019, the Cabinet Office, Government of Japan, supported a national research project,
Cross-ministerial Strategic Innovation Promotion Program (SIP). “Technologies for creating next-
generation agriculture, forestry and fisheries” (funding agency: Bio-oriented Technology Research
Advancement Institution, NARO) was set in that. In the subject, a group of 10 institutes searched
fungal and yeast isolates which suppressed 10 diseases on 8 vegetable plants. For the selection, 367
fungus and 995 yeast bio-resources in Riken Bioresource Research Center were served. Here,

screening by the group in the project is roughly introduced.

IXCOIZ

20145 E S . NEIIFO TERISHY A ) RX— g VAIET v 7T & (R EMOKPEZE
RAEEIN) OFHGE rIRE 72 A FE D T O O 1o IR IRE AT OBRFE | 23BiAG S 4L (HE
. 2015) | Z DO HUZ THEMIRGE A 72 R IR OPRR & A e = — MEF D BR%E )
DRENRRT bivlc, RBRETIL, B - BMnPEETINR AU ToRME (RuHmg) B3¢
EE MR, B b PrgeiT (B NA AU Y — A5t o & — B REERHITE
= BEREERME 2 —, BRI EARBARIIZEET, & LR EAROKER G
a2 —, ZEEZENZERT, REFRMOKESTE 2 — R RN 2 —,
HOEELPERR NSO 10 L D WF5E a2 Y — 7 A& TERK L, B L AIFFE AT O TR
BEEIRLY (BULFEFERTANA U Y — AW o 7 — M EIB R 2, 2021) |
MR E 2 N2 DR/ E, BEREE A7 UV —=2 7 L, A7 EWERIZ OV T, LA
fbE T Z L2 HIEE LT\, IR EIL, BUMEETIIFy XY BRI T &
Rhizoctonia solanilZ X 5% v~ & b~ MEIASH, SR CIEF o v VBB, 5
ERTFT AL FRH, #HERTRFERH, —HER T~ FER, TR F/E
JEEAZIR . AT a U TIREEHOR & L, FSERICHE T 2 HERER ORELZH
E LT, FRIT, RO L 2 BHFRDF D85 T HE E ISk 5 A R E R D2 A3k o
bivlz, BT, AT 2 BEEROARIREI67, HERR995 DA EF362E K 2 1R T 5
L BT AT ) == PTG THENERO REWTETEA e T2 & L
7o HOGELEECIL, A HERGE O AL G EZ a5 & Lz,

ATRETIL, 40, HERECERA ., MEREEICLOENT L 2 L 2AiHg s LT6GE
B S AL, ZHE T, EICRMEED 5 VITBREREMAY & L TINE S S BImE IR
T, REDH TORERBRIZFIAT A2 Z LIZO0WT, AIGLEOTHRFTHZ L% H
e L, £, AHMENRO DN EREICOW T, FFABLREMIE EIZESE L,
JREMHIA TE X E WD T8 W4 & Shz,
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I E TOREMEI WK ORKEICET 2R 284225 & | 55 ECoOPuE TS
R ECOBREMRIDEN B LN L b E N, TEHRVEMEEST- A7
U— 2 TERATO, E o, HEWIEEH & 0 R ISR S e E W5 7z
B, TEXBHRY 2L OB, kA MERNICA 7 V==  ZIThiT A2 b BEE L,
ZO XD BRI, B DX, ML, RAHIR R < BEENR S, KRB
IR F TR A TR BERR  BERE CIRRER 2 205 e 2R 2R BRR CY IRFREEN D £940%)
BEERYEL L C, FEBEAE LTZ, TO%, FHEBETOR 7 U —=2 7RIt
W B SN RO TR 8 ARE U CEA Lz, £, REEOANEE T R A
—NOIE, BAEWEIEROFIFIN 2 WEEFIZ DWW T, SO IRER T b,

B7u Yy MISERHIARE H O20164FE 0 B, fhadidEs L0 M < Bk L7-if
RERRAL & 72 D DITEN, ZAEF— VA — L O E WA 7 V—= 7 lTHIEIEY
Bnb RS — N LT AT S v, R, BRpE, BEISIR . RO, mankk.
JEHLPED 6 BRI TR . TR A A 720K - BERF OB & F - = — MO B
J8) & LT, ARk T DMk & o7z,

AHRIEIE, NI THRISRO A /) N— 3 VAT 1 7T & (RIHREMOKEEAIE R
fi7) @FHe rIRE/ fEEEPE D T2 O D F T 7o MEWIRFE IR OBRFE | DR AT TiThi
77

1 T777FTRETIREMRADIERDOR I V) —= 7

T TFRHEHO, FRx v XY, Tayal) =Tl BAE R OBSGME T, M
FArYed B Alternaria brassicicolall XD BT TIRICLHDHEN LITLITA LD
(M, 2010) . AWREIX, EBEVE G, HET 205 FAREIEHKT 2 2 &0
OO A7 ) —= 0 7T ¥ XY A58 2 % O T O [RYR E 53 4 F TR D
PRl ZfEE L Uiz, £72, mBESMECIIRR L E0N R0, EETORF L ALY
THIEL Lz, ZOREE, SRRE36TEED D IX38H K, FERF95E KD & IX13FE KD 3
hEil, BT, ZNO DEKROEIKZ 78 S TG Y 2 =55 HICREfE L TR
V== PRI b RIRESERR N ERICA R L Sz, Z O3FEROEIL A 15 YT+
ICfPE ST, BVER L CTREHFELZRELZE ZA, WL, JOE & ik
L CRREENE NPT, mOIRPLE L TV IR Z 8Bk LT, ZOREKAFE
TN SEGE, BAVBRAEEICBW T, BRSO R YU A% o L kAl E AL
B & [FRREE O BT TR TR O iz,

2 FXAR_VE MY NOEHEMNHEKREMXDEEDOR I YV —=20 T

Betth ECORMDOA Y J—=2 7Tk, HECRIRE - BER AR OPDAR # i 2fE 1
PREFE L., BRI T & Rhizoctonia solani AG-2-2%F5a L7-HBERIZBHE L
THREHNER LIEEERZRE L, 2 X0 F v XY TiskREFE26, BR32, b~
N CIERIRES0, BERESLERR &8k L7z, & OEREER] CTI3-RIRE4, BERF LIRS —
B Llc, TNOOEKE, FERFOR A, &2 WIF R ETG Y TR R O B
WEIEIC L0, AR R 2l L2 & 2 A, Ty Y ClskiRE2, BEREERE
DOHRNLEL, ThbERK L, b~ b TIEBERRERODENLZEL T, &
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O OERALELCIE, PR G ESE O A T EIRFIOAIREE K U &I EMHI 2 32535
Moz,

3 X2y UBHREMADIERDORY) —=7

MR EEEN L X —CEINF ZHA~DOKRMTHH AT N A —H T X =T
BORNY 20 U IBBRRAI OB Z B L, FRE 6T 5@ kO A7 V—= 7
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B LT, 205 bORIKE?29, BERBIEROEIKICOWT, {HYHEE WKy b
RONB G EIFAFE U T, FINEIEN L O 7 RIREA, BERR2ER A R LT, Zubic
DWW TSR AR VIR L7, H ZRIF IR RIIALEThH -7,

5 Z<=3xX0ARBENIR (Pantoea ananatis) ZMRXABHEDRA T ) —=F

B IR EMOKEER G BT 2 — Tld, BERE3IEMED O O, Il & Ao EAE
CEDAT Y == T K> THERBERZEE LTz, Th bz W THESGIZREIT 59N
EIHRBRZPE LIZAER, 205 BIERTHA & RIS, BFEE ICIEPIBRERN L
m<L 7eol,

6 AXERREMIDIEHRDORAI V) —=2T

] VR ER AR BRI JE T Tl SRIR367, EERFOOS R O IR I RS L= fE 7%, #
FEROZEWRIFE LI %2 EE L7- B Lz & &I, 12 B IC s A FER
50%LL b & e o T SRIREE10, FERFLLIEERR A 888k L2, 2D OB RRERICIREIRE L7
FE A BB Y TR 5 & 28 AR IS AR BEIR CHREA SR 235 I B M AL B I
DHm< ol

7 b FEMREMZDIERORZ ) —=2 S

SIREEMTEATCIL, Bi B CERRE & SRIRF 367, BERTORME ARG E L CH
FIR B OEE 2 2 72 AR E 100, BERFS0EMEZERIK LT, 2D D ) HRIRE36, B
TE2B5 AR DK & . AKBEREES Lo B IHETE L. 2 DT AR LIRRIIE R W & & ok %
WCHEE 2 e, T OAEFERNE L Ao TR IRH6, BERISSHRZ R LT, Zhbo
B OO IR 2 R CIEE L T B BTG RRREES > RIS X AT TRk
EBIETLE FHLLVEIEEZRWE OO, SEK CHRFELENFE O bivlz, Z D8
FE DR % KRS U7l OBt SR L C, AR LB TRy MRIET 5
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O ERFEZ, Z ORI O EIREE T 2B A0 R L, BHBRMIAS EAL D24
FHELBbniz,

9 vaUREBEBREMASIERDORAI V) —=2 7
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VOEKREIMA TAY V== T 54T o0z, ANy MREE CHEIRE LB % ., IR & 5
T 2 BRIC L 0 BIFEBIES R 0o T2 R0 # 46, BERFLISHE MR 2 &k L= (5,
2020) , ZNHEHANWTIBIZR Y FlBRZ#R Y IR L, FIREBIESCTIFE OFRED B K
W1, BER2EKZARLE Lz, 2609 LOBRIEKIZ, a7 i ES T
DFFERRU IV TRHRNZLEE LTz,

Bbyiz

ZoFva vy hCIE, AR EMS & X EEIRICIE SN ERRED D L R E
TEXDHWEEDA T V—=2 T EATo 120, ERRCR Y iR L~ 72 51X —ERDER)
RERPE DT, 72720, — OB T, WIRE & OXIIREERBR BIT o728, £
2 COREEAEB IS Y L TOREMBIZIRITLT L b —E Lo T, Bk
(Rhizoctonia solani) & RIREREOHITIZ, FREIIEL 20135, I ZITETOREKT
ABRECHEILOM O PO EERARRD L, M ETCORT U —=v 7 I3HE T
Wwe B,

I TERENTEROL 1T, BEAMHEISES<IEE ., AoMEDH DV T2 et 355
Folt, By MR EOENL~LORERCIX, LR L R EOSREPED 5
N=bobLH o720, B TOMEEVNILEESELNN, ZNETHLEDNT
WD) OAMRIEORETH A 5,

Z 2 TCEE SN ERICOW TR, TEROM TIE TIERFEN RIAD RN L b
LD L ZAREMED TEIZIRND, 2 2 T Sz & 5 REEREOBMED 3 AT Z TRk
T 2RRECONT, AR TIEORIE, &5 WIEEMRGFEN TE R THRHTE
% F =M FH OTERED M 2 & ALAUIE AEIR EBIBR © 3 D I AEFI FH O T REME DS K &
SIEMDHDEEZ D, KR, BWEYORE LR A EF CHIFE 2 15/ 5 I RE D B
FITHIRFT 2,

BRINDERT-% 9 D H & Ak, RN LS OM AHIRA T F 950 < 7
HEBZLN, ZOBE X PIBRIROBELZEARE LT b D E L BDiILD, £DI®,
AR ESE DA SR T b DI EM BT HOWT, AR EMROYRER, & D3 ik
ORFIIEHETH D, BINEIZEND Z L7, BARENND bA L MAEWEM A
&, EfishTn Z &2l 5,

B, ZORETAZ J—=0 7 SNIZEHKIZOWT, S%IMM{EO RN & 5 72
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1) FEHER2010). F¥ XY OBAFMEEICBWTHAET DIRE L ZOBRIZET
LHFTE. EPASHTER9 ¢ 57-92

2) et - ILIEE T « RERE - KEFE (2020). RNy M a v T2z
a U REBERIFICH T DMAEMEM A7 U —=2 ZIEOB%. HAEFHRS6 : 188
GEZ)

3) HYLZERFIEAT A AV V) — AWFTe e o F — MM EIBRSE =R (2021). AT A h
A=
URL : https://web. bre. riken. jp/ja/

4) TR (2015). WRISEYA ) _X— g VARG T 1 7T A (SIP) ~ R AR OK pE 3
BIEBAT ~ [Ffge rTRE 72 R 3L PE D T2 D O 7= 7o A IR PREEL AT OB SS ) . Fd
B/5969 : 404-406
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HANRALFTZRT 4 I2TF b (BS) BiEsS LBSEMORBEIZOWNT
BANAFRAT 4 25 MEs (TR Eafgiskat) SARES

The introduction of Japan Biostimulant (BS) Association and a view of BS material
Motofumi Suzuki : Aichi Steel Corporation

“Biostimulants (BS)” is a coined word that has been in use since the late 20th century. They are regarded to be
agricultural materials applied for the enhancement of nutrient efficiency, abiotic stress tolerance, crop quality and
so on, but in a different manner to that of conventional pesticides and fertilizers. The definition and operation of
BS are being discussed all over the world. Japan Biostimulant Association (JBSA) was founded in 2018, and its

members are discussing what and how BS should be. In this presentation, the activities of JBSA and examples of
BS are introduced.

X LI

AARNAF AT 42T MBS (UBSA) 1320184E1 12 S+ EIEEM A — 1 — TR L,
BIFE (20214F4H1H) Tl IExEB 2 8tk BB 6 74, IASE 3 0 AOHIKE o> T D,
NAFAT 42T b (BS) 1, k- 3K - TH A OBERITITINE DAV ERERTIF & LT
EWNATHR ZIB TV 5,

EUCi%20114#{ZEBIC (The European Biostimulants Industry Council)3f¢ N, S 4L, NA F AT 4 2 =
TV POERREHIZOWVWTEmMIN TS, BRICEBWTITRAM R ERITELZ 20N, YiEs
Tl MW DRe)) & BAEMOMEZ m D 5] LW IHNLESIT T, BRSO INL F AT 4 I2TF
N(BS)| OEAAESE TlAE - 7T 5L & bic, AARIZKEITDBSOEY FExigm L T\ 5,
AFFTIL, BSOENI ORI, Wi OIGE), BSEM OFNZ DWW TR STV 272,

1AL FRTF 43250 MBS LI

Biostimulants (BS) & W 9 S 31X, 19804EE T IFSCHR ECfE > TW 5 Z & A3 AL 5 #u(Bryan, 1981),
T D% & TRHFFEE MR &2 TR % L 72723 5 (Russo and Berlin, 1990; Du Jardin, 2015), HAEIZE >
TWb, BRTII2010FRLEENOCNAFT AT A I 2T U FEVWIBERND LT ORBLTEX
ElEbNnD, HRTDE EMHE F) | THHR, BRATIEIANASAAT 127> (BS) &
WO BEN—IHFEE LTHOW LR TV,

BSIZBEFE « Ak - B3 EORERFAN & 13 BR2 o 7o TEM O ES W E Bk 2 B 6 O
EOITELTEZLNTWD, FENRFFSTWART Uy /WX LT, IBE CFR) . B (RE
HBOBEER) ORI TR CE RV ER - KR - REOIEEM A L2 BREA ML R) %
WL CHIROBLEM, EbRBETHZENTES (M)
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(R "M FRAT 4 22T MIA RT v 7 E 1R

EUIIBSIZHOWT, TR ORMZ A ) . DBEEMIIA N L A~OmEEm By . TE -
BEOm L] . T8 RECOFHAREEREZSORYIARN E] WO EREHNTEY, B3
il (ECNo.1107/2009) 128\ T IBSITEIITITFZY L] E20194128GT &z, EUTIEBS
ZHIEEHE Q0224EHEAT ViE) THHR S TEICR > TEBY . TOFFEMOER IOV TIZS %A S 7
2o T bbb,

BSEM E S TWH-TH, ZTOMIEIL G8ILAY (7T - X7F K- 2 | L
G (Ix70) | 984 e @) e ERx R b Y, —/AICR - ZhEESHK
ERHDHZEITEHE LY, TCICHARTBSE LTSN TWDAEMIZBNTH, B HERR
MELTERESNTWDEHDHZ N, BEERZHES TWIEM L H LM, KO HICL - T
R LMIRESNDEENHDLDOT, TOEEEETILNEND D,

a4 %] (Plant growth regulator; PGR) [3HEMI AR /LE L 72 EDNREYS L, XA « &R - FRE
DR LT 72 DB EIEOFNE TH S, PGREBSOIEITIEU, USATH ik @ﬁ%fi%é# &
H5 % [PGREBSIZ—HAZHTHH D] & LTS, USATIZEPA (7 A U AR EBREE(RH#ET)
A3, 20204 RN K [E D 23] (FIFRA: Federal Insecticide, Fungicide, and Rodenticide Act) TX &k L
T-WVEIFEIEE LoD, PGROLERASINDITHEHOETLZ Y A MEL (F1) . "7 U v T aR
Y hEESTE, HiERTHLIZONBRIZOWTHRIZY TEOEEAEAHE LN biimae LT
WaM, [RRLE] b5 BBEERBERTHD B2 5,
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£ 17 AV WERERERET (BEPA) 2 [EETERW] LRELZER
Alleviates/avoids/corrects/prevents nutrition-based/nutrient deficiency-based plant disorders
Enhances/aids/supports/helps/improves abiotic stress tolerance

Enhances/aids/supports/helps microbial populations

Improves/aids/supports/helps/enhances conversion of applied nutrients to plant available forms
Improves efficiency of applied fertilizers

Improves nutrient uptake via natural chelating/complexing agents
Improves/aids/supports/helps/enhances conditions for better plant establishment

Improves overall plant nutrition
Increases plant nutrient assimilation efficiency
Aids/supports/helps/enhances/improves tolerance of and/or resistance to abiotic stress

Increased tolerance to sodium (Na)
Optimizes nutrient use efficiency
Protects plants/leaves from burning with over-application of foliar nutrients (and burning effects of salt)

Recovers crops affected by stress due to inefficient management
Reduces lodging
Supports nutrient uptake

B)|6)|®|®|E)|E)|E)|6)|© ®|Q|@| 0| ®O|©

Supports/aids/helps nutrient uptake to prevent, mitigate, or correct a specific plant nutrient disorder
ST : https://www.epa.gov/sites/production/files/2020-11/documents/pbs-guidance-updated-draft-
guidance-document-2020-11-13_0.pdf

2 NAFAT 42Ty MEBESOES

HERNAFAT 41270 MNMggRITESE - BB - MASBO 3FENLR Y | FHE O
BT fhimes & 4E 1 [Rlo— R AT EES 2B L 05, BN OBSOENHRC, FEMTR DA A
2T 42Ty MCETAEIN R E A2 ML TWD, 202068 A IZIX IBSHA R7 v 27 (1R J
ZHR L, FEENEZDIBSEMIZOWVTHEMN Z1T> T 5,

SEORET AU NEES . oW JRWEES) . THIi - fEEZES) 21E0., =
NENOEEESNERE RS> THEEEZITo TS (K2) , 2018FEDF 1 FOMBEHES T HTKFED
PR — S — L (EE3004) CTRAME L7223, B LIAAZ IO T Tl & o T LE 5T,
BUEDH 2 [ OHES TR R P OFERE R —/L (EB5004) TITo7228, 265 bl & 72
D . BSEM~DOELOE I MA 272, 2020E X a0 EH Y 4T~ RTORREEZTT-
7o A% LEBICADLETCHEZ L TV FETH D,

Hoffr - HEZBE S CIIENAOBSIEREZHET S & L bIT, WiEaDE X HBSEHKEICONTE
Ham LT D, EEANRE  RDICEMEE Y 200 et | TZhE - %he) . TAE) 12
DNTA—H—INITH REFIH - LNV ESFEEHREME2H O CERETERZH LAV
N, R REZS L L TWDHEZATHD,

BB NAFTAT 42T MHA KT v 713 2HP (https://www . japanbsa.com/) 7> 5 A3
HTENTEDL, £, BEOHHSHER O WESHP L RDHZ ENTE S,
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3 NAFART 4 I=2T0 VEMOH
NAFAT 4 22T NEMIZZDZEENENO L FEIZOWT L REZHFNH LN, ZZ
TlL, WESDEERITUEBSHA R 7 v 78 1 (2020) (2SS X #HT 5,

1) 7IvEEL 7 AREE (ERYE)
W), FEY) O EWERDAEYNZ X0 53 - FE - A SAVTAERT 2 Ao A Y O

W Ch D, THEZHICBWT, EhE2Z< a5t = IR T8 LRI, 1EMAEEEZT
VT-OICEEREZLEIN TS, 7I VBT ILAREELE W) LRIOODWE—WENH 51T
TlE <, BROFTT A VITIFET CERRICITET 2 WVWEiSE T7 I U BIZL T AR VI
BRI DGy E [7VRER)] EREATWS, iR TAH VDO ELBICHIETRVESIE TeE 22—
VOERES, I, KR~OEEERE < RIRMER IR SN D T7VAREE] DNER STV D,
JEREDORE L Lk, RIENhZ&ED D) . [HEOEEREZED D) . [ HEEEDHRZ 25k
b5 . THEWEEO%RE] NERTON WD, BHEWEITAICHEEL CBA A DI 32T )L
TN ERFFLTZ0 |  BEMD IR T D22 EE G =L 2 b, O VD 3ERTHD
Meste) o TBRME) o TAEDIPE) O TOEENRN S, TORKBE, Rk OHER, INED
HWN7e ERWIFRFTE 5,

2) BURTENMKGE (T I8, XTFFR) EZ2OMOEREHILED

BEMNHINTHDET I VBT F RiL, FFEOT X/ BIZIRESTICEMEEDO M
Ko e L TR ES N TV D b Db HIUX, BEEILTFERKICL > T FEDT R/ g% ilE
L. BRHEELE LTHEDIL TV D Db H 5, IRVBEBESNTNDLIHDE LT, UTDOXI7d
DIN® 5,

Zal v LRI OFEI AR DOk
TILEX=  BRAHERORE L
AFF = : FEAR D) E

57 L7 Uk s RALOBHAL, YA Ak
AT a2 s AR M

TG FA L (BRI B RRREDZE L, TEA L

WL 0IXIEADO—HITHY FOL R T I e XTF RIZbn L 65 OERHIES
HEEZOND, Flo. EHLE TR, FHTEY - RIEICL > THREITR - T %
LEZOEND,
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HEEWITIRIN SN E WV IR BIRIBNS, T I BRI NVEFF D T v AR—Z—3fF
FEL, BRROENLLWRINESND EEZEZXDZD, Fle~ErRr ORI REGFXTTF K (F X
JE) b KA b=V ATERVIAEND Z &AFEA S CTE Y (Nishizawa and Mori, 1977, 1978) |
TR BT TF RRZEOFE FHMENORBARIFIH SN Z LTSV 2562 ThHHEE X
bhbd,

3) IxTN (hEEFE)

— AN TR T) End b, VU@t h ) L ELHMARRTHDL DT, I 2T I/VOHEKE
THDHMN, 22T MMEEFRE] L35, MEERISEOBVME LILEL LW, Eiih
XAEENRIEFE S, F72, RZIENPRZIZS o720, BEIENHDLIZ D720, miltEs 5
252 ENIEFICHLY, MEESR (&R THE) 1T, BEOMIK L L CHiET 5720, EFICE
ERRE 2R LTS, A=A T TWRIE, B (73 8- XTF ) 2RNRLIEHED
wEITH D,

AARTIX, MEZFRE (Fe,Zn,Mn,Cu,B,Mo) ® 955, [F@EEE OB T TV —IZA>TWNHD
i~y Mn) EARTE B) ORATHD, 8 (Fe) CMish (Zn) | 8 (Cu) . EV 77> (Mo)
X B & L OB SN OMRIEEHIIRET DN TE D, IXTAZDOLON
(RAFAT 4 32T 0 b EBERDND, T2 T, BRITHOWTOFEMAZ D LT 5,

FRIZEERIZIZI3~4%EENTEY, RELARWEEDONNBIEN, £ ORMRERITIET 12K
<UpHA 1A D EBIREIZ1 00 043D 1 DT 5, A XFLS O IF - D8k 2 I
T 57T, TEEIT - 2HERIL ] & ) §REK (Strategy-1) Z£F > Tu% (Marschneretal., 1986) |
A CHETOEEZRE UL L%, IBOETRESRE T2 MigkiciE= L, 2MfigkA A& LTHRT v
AR—=H—Z@ 0 TINS5, ZRRT IR =2 > THEOSHKZWILL TWD EBWVWR D, il
WD ITER IR Z OFEE < 23, KR - KB BB OB A N LA TIHECIEEOGIR T 5, £
D=, BAERRBRZVDRAETHZENLIZLITRON D, 2MigkaEate &M, & D WITRTEE
FIEEEZ N ESE2EMIL, BREA NV ARCREREST LT ONNA T AT 4127 FO]
RCWETHEBEZOLND AR 2018) , 7ok, A RXBHEMIZ., AFREE VD 6 FALOERF L —
N RS W L. TAXRER-BREEA] & LT R T o AR—F —%10 LTI 5 BRI (Strategy-11)
ZHLTWD (& 1985, Marschner et al., 1986) .

4) HMEW

BBANH D DWAE R &3NS, EEEIC~R T 0 b (FIfR) 2 b o3 WMEY
EANATAT 42Ty MUEWMEME LTI ZTIHRBNT 5, BREEZITWVIMICERNTE
AT DRI, HETORE I ) VAR L, EWENICESR 2T 2 & T
WY RFEA MG T OVARMRE Y & T3E)] 7752 8T AEMAEEICRI TS Z LT
Do FLERMOEHZHIESEL LTI ULRREDOHEROHIEAL THH] 3252 L bIE
MEBE~DREXT 4y FEBRDILENTE D, ZOEMELTHY a7 v~EEZHWITZEM )
RETHEH SN TEY . tozhie UTRIRYD OHEL, BEE(L S RERORIEEZ: &
RonTnWg, £io, HETOEED O RIEE-C, ERIEOMEE 21T 5 MAEMRE L A F 2T
A 2aT Y MEMEMRTE D LBEATND, R2IIWEWO T IV — - FilH - BREZ 7~ T
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K2 WEMEMOH (MR M AAT 42T A RT v 78 1LY —H8Z)

WEYOHTIY — HEM DB By = & &2
TEHRDY VB D R E DR
EARESE Gl , Gi £
H B E omus, Gigaspora I A

ERPDERAHEBRERS
o L , . X\ B3R KRR ZER=F
BERETESE Azotobacter, Rhizobium % L

EH L. B

Pseudomonas, Trichoderma,
TEYI R E R EEFE ] - EYDRERETEMEL.
Bacillus subitilus, ) N
(PGPF - PGPR) BREb7ood
Rhizoctonia solani <

; BYDEBICBFEE5X%

i
JE:

BUWENER Rhodobacter, Lactobacillus 5

TERD G EETFERSED
BirE. FEE. B7E. |R204£F. REOENND
Z DHEY INEHE. UV TR, o oNSMEYD HEK

N TIUTE SINicb D,

5) sk UMY, ZHH

MBI <DL ERICHV LN, BATHIRFORETIIERANREREL LTEDNRTERY | 1
MIZRBWEEZ 5.2 2 2 LIRS TV D, —FH T, ZOERBFIZ OV TITZE OB MEM:
(XD IEFITHANELNEM TOH D, MBI IE, X7V T /- _XTF K K7
= )=V NEHRNE IR EL LS DR EENTEY . EOMDDBNRN D 50 %RIT 5 &
D& L BHME L TOMRZFHES~& T, RO, SR MTiEL 2 TRTLZEICK
0. REEE~OHHGERRTLHAT A= b0z D, RO BS ~—47 v Tl 3HILL L3
EENTED, BLELRNZ &0, M0 E ORFERAZ HRLIREEIZT 2 L 0 RBGEAKNETH
HEBERD,

6) Zofth

UbES550h7 3 —IZALRWBSEM L L THIZIZEFEVRDYTHD [Tk —) BNz
HiLDe ~FEF —/b (trans-2-hexanal) (2T O LHFHEDFE D ORER THEHLRM 7 L—A
—REICHLHEHENTWE N, EHOEIEA ML RMMMEZE ESND 2 &b RITEOHZETH L2
272> TE T, ~F b — VB ERMEIC B 2 BI5 7 (HSFA2) %304 CHRICHHE X,
A5COERBSEMHTHLEELZ TS WS T — X 257, [ILZBRIT, ZZBCHEO 5
NH5DH I EHEEH & #L72 (Yamauchi et al., 2015)

T, BRIV v AEVEED U T T VITER LAMBPE G K B it s &4 (Kim et al.,
2018) | BEEME L THMHINTWD, ZID D EEEMILFE Pl JEFT R F v — &
LTCOBITHH D,

Flo, ZHETHDL Tham—2 ) bEEFHIATHD, Fbnm—X TR 7 —2L0 b
KIZIRLBHRLTNE NI FERH D | — R BEFICHLEEHINTODEN, ZF~v LT ED
W) CIXHZIREM M D 72 OITR WIS BRI EE T 5, M b A ERRIRIIAFE L, A % TIHKIR
BRI\ AT 2 2 E N E STV 5 (Paramanik and Imai, 2005) ., b Loxa— 2 DA
HAZ K D wpfgemtEm o (Aliand Ashrafm, 2011) <0, A ML A - U UKz OFjf#H (Rohman et al.,
2019) HLEE SN TS, BEARICBONTH, KIBCEEREE, BREAX N L A~OxK & L TH
HEnTwa,

ZZITRLIEEAMC B T SADBSEM DA H Y, £l 2B LICBELI 0L H 5,
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Potential use of the Okinawa Microbial Library to control plant diseases
Makoto UENO: Faculty of Life and Environmental Sciences, Shimane University
Naoya SHINZATO, Michihirro ITO: Tropical Biosphere Research Center,
University of the Ryukyus

Abstract

Most plant disease-control strategies involve the use of chemical fungicides. Extensive use of such
strategies has fostered resistance to these chemicals. A thorough examination of biological diversity
to find new inhibitory compounds and microorganisms that might be used to effectively control plant
diseases is an attractive and viable alternative strategy. Okinawa, the only subtropical area in Japan
with numerous island ecosystems, is expected to harbor diverse microbial resources. In this study,
we constructed a culture filtrate library (Okinawa Microbial Library, OML, http://omlus.jimdo.com/)
that curates microbes isolated from Okinawan soils, ocean, plants, foods, insects, including the
Yaeyama Archipelago, and validated its phylogenetic diversity. Several microbes from the OML and
their secondary metabolites showed inhibitory activity against plant diseases in vivo. Our results
suggest that the OML can potentially be exploited to develop new fungicides and biological agents
against air-borne and soil-borne diseases caused by pathogenic plant fungi.
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YrOERNEEEE &0 | EMEEICBWTYH, REASRNE BRI
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Endophyte-Bacterial Symbiotic Systems Change Crop Production?
Kazuhiko Narisawa : College of Agriculture, Ibaraki University

Abstract

I will explain the efforts of new technology that can stably control soil diseases even in the field by the symbiotic
system of root endophyte (DSE) and bacteria. First, I will explain how to construct a DSE-bacterial symbiotic
system by catching useful bacteria that interact with DSE from the environment. Furthermore, I will discuss the
possibility of practical technology to identify useful microbial flora with DSE as the core, which is optimal for
controlling plant diseases in the field.
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