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Summary

Pasteuria penetrans, a budding bacterium parasitizes the root-knot nematodes. Therefore,
the biological control by the bacterium has been established. However, as the effects of
biopesticides depend on soil environment in generally, it is very important to examine the con-
dition of compatibility with soils. In this study, for the efficient operation of biological control
of root-knot nematodes with P. penetrans, the effects of the soils on adhesive ability of the
bacterium to nematodes were examined. Southern root-knot nematodes and P. penetrans were
inoculated into the 3 types of sterile soils, Kunigémi Mahji, Shimajiri Mahji and Jahgaru, dis-
tributed in Okinawa Island and the difference of adhesion of the bacterium to the nematodes
were investigated. The rate of adhesion was high level even at low concentration, increasing
with the concentration in other soils, and has come to the peak at the standard concentration
(P 2:50,000/g). The difference among the soils in pH and chemical concentration were also in-
vestigated. There was no significant difference in pH among the soils. The adhesive level was
better in Shimajiri Mahji which had high aluminum content. When aluminum chloride (0.1%)

was added to pure water, the rate of adhesion was significantly increased.
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TR BEROMEILMEENT NS %1510 HIEE,
Pasteuria JEB (BE 1) BRAICHFEL (BE2),
TOEIEEEEE L HEL GEITIESH 201 0
BAKEEEI L ZEhoAYBEEE L TEMLS
NTN53, REIZHACERICHRS, EERBEANICH
MHETHDN, MHFTEETHE-ORKER/ENTE
BN EORERERETS Y, £, £YBFEIRE
ﬁ%#ﬁi@%%ﬂk%<&ﬁéhéoﬁﬁmﬁi%
KOG BNLNEABORBNDMBEORRIIA S
ZEEBHLTWS, 3512, Bird 523 EHADN
BRI F 2 ERKICMMEEL TWD 2 & &R
LTWw3, F£/=, Nakasono 5713/ ZA M TEHDOE
BIIEREMN (26°C) It EEEMS (30°C) Tid10
fBICEA D ZEEBESMIL, E512 Giannakou 5 ¥
BLU Hatz 53 &SRS 2 2 &ick o TRE RS
ELRDZEEREL TWVE, LMALESHIEHLT
NDEIITRAANDAFIIZENMI B L < OERMN
EALGND, TOIENSERETIIAESMHRAD : W
LRTHEGL, BODREFMIBNEHSDT S 2w,y puol EraTeoF 2 o hEE
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EE 1. Pasteuria penetrans DIEHIEEE

HHEBELVHE

HE TR
HREIZHATA2RENRIBEHOLE, EEY—Y, BRAR—YBLUTy—HNEHWE, T
1 X Tom (JIS HKE) HOBIIMTZHDZ2MHAL /2, il HE ORI RIZE 1 IR 72,

®1. #tEHTBEORHE

# o L B
g7 — BRT—Y U —H)
EEUG Y IR 4 T T LR R T T L P ST
+3 pH 4.4 7.6 8.0
# E SR 8 o> IRKE FRIRE
lic = EE| ¥ N = S POHEARE i 7 HE KR B
%W A 19984 19984 19984

HEEEFEE
HIZEMIEE, Pasteuria penetrans 3RS AT T4 v 7 OWE|ZH -,

HEiR R

S EYFEREE (BRY—2) NoRELATEICRTN EH28) 2FEMULTIHRICERE A
FEHYRAERATEF 2y (Meloidogyne incognita) DINEEZIRR L, HEKN T L H/-58
2HASh R EER L /-,
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P. penetrans DFRADFFEHCKRIFTT LEDR

BRULBELEE2A -2 L —T7T120C, 1BBBEELEHIC, 0g2 v —LITAR,
P. penetrans % 3EBXBEDEE (P 1 BTH2XI10E,/*+H1lg, P2 THS5 XI10E, +iE1g
P3 :lTH2XI10°ME/ 18 1lg) CHUTEEL, X<BRLABIYYSIEXITECFaY
52 S HK00HZHB L -, —RIZDE3MOT v—L &AW, 3ABIIR-ITUEIIE> TR
BEERL, BEOMERERIELLY,

P. penetrans OEHEANDMFEICRIZTLEBHEBROZE

ZAT I AT TE1,000 g SFERZEAKLO0mE AN, 120°CT07MEEL %, BHETEEL K
ZRHBEIZIOMED, THIC3REICEELZEX AMEE TRERI NS Y YA ERXIT7 2 Fa
%2 MG HF1505EE AN, 3 HERICMAEREEEL -,

P. penetrans DIEBRADFFEICRkIFT pH DE

0OIM 7T EBEBEIV0CM U VEE2F MU I LAZAWT pHAO N 58.0F TORBEREERL,
NZRBREICISMNED, fiROBEOHERERIINEY YIS EXITECFaUE 2/ghR
1508 % AN, 3HBICHEREBEHRL /-

HETBEOBLIBRE D DO

R HEART L%, 1 X 1mOFIIHIT . 20gD L EIz30m OBHIKZMA0FEIRES L
INERSIEAL 2%, BOSEEICNT, ERARERRL, I5I2K5EELEROREICL .
ZOREENT S X aiEE (B ICPS-2000) 2HWTERSH L.

P. penetrans DE~DHBICRIFT TN I =9 ADHE
01%MILT IV I =7 AISmAA > 7= B H Y A EX T £ > F 255 2 W5 15050 & e
DRIZ 5 MERER0 It AN, 3 HBICHEORESBERL -,

w R

TEHOEE
FTHEXEBPTRENELZDIIONT, MERBIUMNERE b ELBIHEEMED SN (&
2)e BRAT—YTIRP 1 (RBERX) THLMNERNEL, WARETHZP 2R TIRI00%DfERE
AUz MERTII3IHERMTAERERIEDSNRNDA, P2R T HBRICHE L T
BRY—IYT£L, PIRTIIISIIHMMLE, EBTFOMBERSEBEICHE L THMNT 2 ER%ZR
L7,

TMBLBRORE
P2 XU EDBEXTIZI00% X123 ZNUTIENAERTH /A, P 1R TRHMRIZENERY—
PERTOLS RABNTERIGED Sz, FEHMERBERY - TaLWEMAH > (& 3).

pH DRE

THEBHKROEEN LB EIFIT L EHEERLEZIENS, LEBOLLENERTH 2 pH OXEEH
Nf-, BEOEHBEY—Mo 7N AIMDS v —HIIOHEBETH S pH 405 8 FTOHBETHRITL /-
23, P2RULETIIMERNIN%THY, £-H4FED pHIZXBAKRERERIIFODShaho
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7o P1RETIIIBEMST0%DEHMR SNM, —EOHMIED SN hoe (ERa).

%£2. P penetrans DY YA EXR AT FaI~OMBICRIZTETEOZLE

+ b} HER (%) T & B>
EEE<v—
P1¥ 43.03 200 0~5%
P2 87.40 412 0~10
P3 91.03 496 0~ 22
BR~—
P1 ' 78.97 231 0~17
P2 100.00 6.73 2~13
P3 100.00 11.79 3~21
Jy—H
P1 44.53 1.00 0~7
P2 76.24 400 0~12
P 3 ‘ 99.30 7.04 0~27

D HShEIZ T B P, penetrans DB, P 2 HIHH 1 L 72 D O HEK,
PP 1 RTE2,000 tE1g P2 :HFES0,000/ 1 1g P3 : fEF200,000 11 g.
DB IT RO B/ ME~ B AE,

£ 3. P. penetrans DY YA ERIAT L FaOANORBCRITTEIRBEROR

+ 1 HER (%)" o B K
S~ — ‘
P1¥ 17.65 163 0~8"
P2 98.76 14.33 0~ 20
P3 : 100.00 1171 2~18
BRT—
P1 91.13 137 0~5
P2 100.00 21.66 3~ 30
P3 100.00 25.17 6~ 41
=T
P1 18.97 136 0~ 9
P2 100.00 19.34 2~ 25
P3 100.00 20.22 8~ 23

D2 HRIZHT B P. penetrans DfFER, P 2 ghH 1 FH¥M/ D OFEEMAEE K.
VP 1 T2,000 LB HK g, P2 BTK50,000/ +EBHKle, P3 I HTEK
200,000/ LB HWK 1g. "MNERTEOBRME~BKMHE, :

% 4. P penetrans DH YA EX 3,‘7t FATANDMHEICRIFT pH O

pH
R il 4 5 6 7 8
A? B¥ A B A B A B A B
P1 41.32 2,51  64.77 265 3337 120 70.34 1.66  64.21 1.71
P2 100.00  10.33 100.00  10.75 100.00  10.15 100.00 10.10 100.00 10.72
P3 100.00  12.25 100.00 18.85 100.00 17.85 100.00 17.256 100.00 14.95

VPl o BF32,0001, g, P2 :50,000/ g P 3:200,000/ g, 28R T B P penetrans DFER,
D2 AR 1 BN 0 OB ERE K. '
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HEATBEOBS SR

pH O ENBD SN ho T &5, TERSOEEBERFL L. TOKR, BEEHY—-JR<T
FULERNEL, 2RIV Y, AVTL, AVIUL, TIVIZULNZLL, —H, Vv —
HIVEU B, B, WV LERNEN O, EEBRY VM2 BBICHRTYINIZVLE
BNELLIEho7 (X5).

#5. HHATHOBNSR

23 73
+ # P K Ca Mg Al
EHEE~<— 0.01" 1.87 1.91 2.31 0.71
SRY—Y 0.01 0.98 2.99 1.50 10.69
Ty —=H 0.79 3.71 11.44 1.12 6.30

Vffidng, 100 g .

FILZZOLDEE

ER<T—CTIRESER (P1K) THHOTHERIOAERNEL, TS CMTBRELKLTT
NIZULAERNEN S END, REKITHELETILIZUL (0.1%) ZFEMLZR EERNKE
BELZTOFBERITLE., ZTOKER, THIZUARNKIZSEEX THERT 2 E0Mmas, i
HELRTIS% U LOBMAED Sz (£6),

%6. P.penetrans DY YIAERAT L FaINOMNEBICRIZFTTINIZOLDRE

. f & X & =
TR Al + Y Al - Al + Al -
P1? 362 Aa¥ 00— 7Y 186 Ba 0-—9 57.33 Aa 42.30 Ba
P2 1766 Ab 0 —27 95 Bb 0-15 83.33 Ab 68.16 Bb
P 3 2144 Ac 0-—36 1288 Bc 0-19 94.27 Ac 76.73 Bc

DAL+ 1 01%MET IV I SO LARME, Al - @ EFRME. PP 1 272,000/, g, P2 :50,000 g,
P 3 :200,000/g. V¥ h OHSEMBRE (P <0.05) KD RAXFRITIVI 20 LARMK & ERNXE
TEENFRBTRERMTOERZEERT. “AERTFROB/ME~BRKE.
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NRARNUZHEIF AT FaoBICH L THEREESE <, LR, SiE - EEMES LML
FEAGEICEN, HRPTREULMAEET 2R EEMBEE L TOREREAL TN, Ll
AEIFIT L F 2V REERRS T HOTIRRL, REKRED SBR L /MBS EINMAEZRE
L, EPHICRBEOEGREED I TS, AEHNEENLHRERET 2 ITIIRBENORTMNEERAE0
%LAL, SSITRELHREMEFTDITIS0BLULENMBELEIN, INITRERETHZ »E0ND,
FAMERD SEULNBELINTNS Y, —F, EYRRI-RICTBRERECI> T
BEMRRZY, TOMACHE> TR EBEOBESHERNT HLENH D, WRROLBIEHY -2,
BRI —CBIUTy—HUNEEAETHD, ZhsSOLBIBMOBNICI D MEESEEIR
2% (Fl). ZDIEMNS, FHMETIINS OB TAEICK D EYBERENEICT S 12DITYY
RAERAT L F a2 NOMBIRET HEOREBLTOREELZRF LI, 3DOTBOPTHRBN
EENENOORBRY -V THo. ZOTBTRERERTH0%IE< OEREZRL, RIEX
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TIZI00%ICE L/, e, —HN 0 NEROEERER TEE6 EULIEL, Thi3ABOBLE
BRI BAEREIN TS 5% LED, —F, HEY— VLY v—H VK T o
KTH100%ITIFEEY, EHBER TOMERS 52 FE -k, 80, EEY—UTIiEs e
CHEEL THLHEROEL WINBRED Shaho/k, Z0E510, FHBRETHEROHERICE
BENEOSNEZENS, TORERETHOMEHICERL, THBLEOEBERN L. TOKE
fHEFRIT 3 HIMRETHI00%ICELERIIED SNk, —FEY D ONERTIERT— 28
HETE<, HHEY— I TR, i, HHOEBNEEIC~, BHKEERL-BSI0
RBE X TIIENRD ShEh o ehs, EHEERNU EICAS & —FY 0 OMERNEL < L7,
ZOBOIE, THICEELESS, BHOTBMETAORED DN TN T EANSEEE o THEA
DHETHRRNDPRL BT EICEDEEABND, ABOBAADMEI TS LRSS +
BMORENMEE -BTHZE00, ZORRELEOLERICHSEE R, +HpHE LERS OTHE
MR LI, ZOREE, pH4ANDS 8 OEERT TOMERITEER L ETI00%I172 L, 5K
K ERERIZED SNAH D foe EBERITH N T BRSNS T0%EE, %D ONERTIZ
1.2/ 5265 DEBH R S/ hs, pHIEEO—FOMEMIIZVEEZZ SND, —F, &THORS
BRERETHE, EEHC—IRIIH N, Tr—IIUIU S, HUYA, LI YAREEBRT—
CRINVIZUABBIMOTMEEBL TENI EMbhok, COZEND, REBENIZ0.1%0
HET VS S AREIML, (MEROMNEREERIR & B U7 s 25, BBER THERA15% L
EEAEE TR 2 EORIAED Shis, HER TR TFAOHBONZIZAFA LA kST
HEBERIL, TOFTHTINIZVAMF L OFENBELHRND, I IZUAZEMT 2 Ehn
BMEDERKRAOY A D ITREL KES NI TIVIZI LA A & P penetrans DF —F 2 HE| =S
STEREOTHELRTKRBEEASNSD, PINISUAIA LRI TFU LY, BRE Laz
LEO%E, VYV NZTEBIUT Iy ) I AEAREOHRREEE NS, EMICHLT
bEOBEICL > TRAETHEIENFMENTNDY Y, ZOZEMD, TILI=I AL 4SO+
~DHRACIIEEZET 2000, £MBEELTONZ N THOMBHEEED5FRE LTI
BTHD, SHEEHL NN TORMABLETH S, Bird 5 23R ENOMEY O EBIED—DOIL
Lo F 2 ERKEMORMERRIZESD 2 L 2R LTUEBN, AHKICL->TE SIc+Bho7 I3 =
LT F S HNFICRETERTH S 2 EARmE s,
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