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Zen-ichi Moromizato, Daisuke Tsucumpa and Satoshi TaBa :
The effect of soil on the adhesion of Pasteuria penetrans
on southern root-knot nematodes
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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
bacteriunﬁ 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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FREYIBROMESI SR EN TS S0 HZEIE,
Pasteuria JBE (BE 1) 3BHICHAEL (HE2),
ZFOHEIHREE L <HE LU GED TS 2090
R ZEBHE D &b EMBEE L TERAS
NTW5, FEIFHALHBRICHS, EABBHANCH
MHETH 505, HMGFEETHL DO RBRHENTE
BWBREDREEFT DY, T, SPEBEETR
BRI DMENRESELASNDS, EHIZLIE
KD ERMEN EAEORBNDHE DR S
ZEEBEHLTVWS, 2512, Bird b3 BHEADH
FIIZL 7 F 2 ERAMCMDBE L TnD Z & 2RE
LTWw5%, ¥/, Nakasono 57F/NA MY 7HDH
B3RS 260C) Ik~ @Eilgs (30°C) TIX10
Bz B ZEEHSMNIL, & 512 Giannakou 57
BEU Hatz 5 V@RS 2 Z Lok > TRFEEHEMN
FELBDIEEREL TS, LMALESBIEML T
NBXDITHBEADFMEFEITIZENITOEE < QR
EZrIOHND, O ENS K TIRARESITHIE O
THICEE L, SOBRERBTINENSNIT S mwo pyuv ErIT L F A RER
20, RKEOTYIA LRI TEF 12 IADFHIT [2ft& L7z P. penetrans
MEFTLHOBEE ZNICHEET 2 BERERH L/,

BE 1. Pasteurfa penetrans DIEMIEEER

LZE S SEN OV S

(o e
BRI AT HARENE SHEEO T, BE—Y, BRI —-VBIUYy—Hib el i
1 X 1mm (JISHE) BOERIMTEb0EHH U, IR0 EIEER 1 KR L i,
®1. HETBEORE
L S

EEEv— BRY— P =)
BREUGFR IR 44 IR SR T IR L G ST
+ 8 pH 44 7.6 8.0
53 ¥ [EIA b2 TAIRE TR
K PR R DR PR B Lo YAS? V) N =
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HE S E
HZEHHE, Pasteuria penetrans biﬁifﬁ%ﬁ:*?ff v 7 DEFNE BTz,

fHEtiR s .

FhIEFEREE (BRY—Y) HOBELAETBICNT N EH28) 2EML T3 HBIIEMIN
YR AERAT R F a7 (Meloidogyne incognita) DIREEZHRIML, HEKANTIMLE B85
2SR L,
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P. penetrans MIRRADFTE ICRIFT LIROF

BRUEZELEE2A - L -7 TL20C, 1BEBELAEZBI, 40g2>vy—LIZAN,
P. penetrans & 3ERPEOEE (P 1 TH2XI0ME/tH1g, P2 BTHS X100 tTi#E1g,
P3:faFf2 X10°@, 18 1lg) T THEEL, X<HEBLABIIHYIAIERITEFaw
5 2 WIS RAB00BHZ B L 72, —RICDE 3D v —LEMAW, 3 BRIV RICL > TR
HERNL, BOMEFERERELRY.

P. penetrans DFRANDMNE ICRITTLIRBHRDOE

ZATSZAIILEL00 g EAEKLIOmE AN, 1200CTHMEEL 2%, BETERBL /K
ZHEBREICYOSMID, ThiC3BEREICIREER A - AMBER TSR0 Iy BRI T2 Fa
7 2 IS HMI605EE AN, 3 HBIfAEREBEL-.

P. penetrans DIFHRADFEIZRIFT pH DF

OIM PV TUBBIV02M U BE2 T NI LAEZHWT pHAO M 580X TOREEREIERL, Z
NERBREICISMEY, FROBEOREBRERINET YIS ERXATEFavE 2R
16505827 AN, 3 HBICMNEREBRRL 2. '

HETEOBHRE S DR

ERTREZHFLLRIS, 1 X 1mORIINI 7z, 20g0 EHIT30m OBHIK 2N 3057 HiIRED L,
INERSIEBL 2R, BOSEEICNT, EBEARERIL, =5IZREEELBHOREICL 2.
ZOREIENT T X HERE (B ICPS-2000) 2 HWTERSML 2,

P. penetrans DIRRADMAEICRITT TN I ZILDE
0.1IBMIET NI =T LMD A ERBEICY YA TR T F 2 vE 2 HiHHIG0E L BE
DRBHWHEBEIK.ImZE AN, 3SHBICHNEOREZBEL .

® 2

TEOR

FHTHEXEOHTFRENELZICONT, MERBLUHEREbESRHEMIEDLONE &
2)e BRY— TP 1 (RBER) THANERNEL, WHEETHDP 2R TIZI0%DNEERE
RUTz. MERTEILBRETRERZRIIBD Shigh> 708, P 2R TIIMOLERICHKL T
BR~Y—YT%<, PIRTEESIEMLZ. EXRTFOMEROSBEICHE L THEMNT SHEMER
L7

TEBHROZE
P 2R EQBERTIZINS XBFZNITIENWEEFERETH >, P 1R TIRMRICHRER~Y—
PRTOU RABOWMERPED SNz, ERFHRERSBRY -V THVERAYNS > (R3).

pH D&

TEBHKROEZEN LB TF R FREZRLEZZ &5, TROEHWERTH S pH OFEEH
Nz, BYEOEER-ShETINAVEOY v—HIOHETHS pH 4705 8 ETOHBETHRAL 2
EZ3, P2RUETRABRENIXTHY, ELMERD pH ik RERZERIFD SN,
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7zo P1RTH3Z%NST0%DEENR SN, —EOHMZEID ool (E4).

%£2. P. penetrans DYYIAERAT LY F1IAORBICRIFTRTIBOE

+ ] HER (%) f & B>
EEE~v—
P1¥ 43.03 2.00 0~5*%
P2 87.40 412 0~ 10
P3 91.03 496 0~ 22
ERY—Y
P1 78.97 231 0~17
P2 100.00 6.73 2~13
P3 100.00 1179 83~21
Ty —=Hl
P1 44.53 1.00 0~7
P2 76.24 4.00 0~12
P3 99.30 7.04 0~ 27

V2B HIZHT B P. penetrans DFFER, ¥ 2 HIHH 1 UL D OV EER.
VP 1o 2,000/ H1lg, P2 fT$50,000 18 1g, P3 : fET%200,000/ L% 1g.
URFERTROR/NME~BKIE,

& 3. P. penetrans DY YA ERAT 2 F21UNDREBLRETELRBUROHE

+ ) &R (%) f #F5 &Y
EEY—
P1?® ) 17.65 1.63 0~8"
P2 98.76 14.33 0~ 20
P3 100.00 11.71 2~18
BRIV
P1 21.13 137 0~5
P2 100.00 2166 3~ 30
P3 100.00 25.17 6~41
Py —=HN .
P1 18.97 1.86 0~ 9
P2 100.00 19.34 2~25
P3 100.00 20.22 8~23

D2 MIGHRIZH T B P. penetrans DfFE R, P 2 IFIH 1 A7 D OIS EER.
PP 1 : BFH2,000/ LEBHK e, P2 BFHS0,000/ LEBHK1g, P 3 BFE
200,000/ LB K 1. "NERTROBNME~RAME.

R4. P penetrans DY YA EXRAT U FaINDMNEICRIZFT pH DR

pH

AT 4 5 6 7 8
AP B® A B A B A B A B

P1 41.32 251 64.77 265  33.37 120 70.34 166 64.21 1.7
P2 100.000 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 17.25 100.00 14.95

VP 1o BFE2,000, g, P2 150,000 g P3:200,000/ g 22HHHRICNTS P penetrans DB R,
V2 HASH 1 M0 O EEK.
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#HETBRORNEE

pH OREREDOSNRBN>EIENS, TERSOEEERNLE. TOKE, BEI—JI~Y
FTUTLEENEL, 2FEMIZ) 2, AYTL, AVITA, TIVIZUABNZLL, —F, Tv—
HME) B, H), AV ILAERBEN oz, EEEBERY VM2 TBIIEXRTTINIZTLAE
BENFLLEhol (&5).

®S5. HETERORNER

|53 7
* 2 P K Ca Mg Al
HEE~<—> 0.01v 1.87 1.91 2.31 0.71
BR<—Y 0.01 0.98 2.99 1.50 10.69
T —H) 0.79 3.71 11.44 1.12 6.30
Pffidmng /100 g .

FIZZIADE

BRT -V TREBERX (P 1K) THMOTERIDTERSHLS, SSICMIBREEL TY
WIZULEENEN RIS, REKITHEETNVIZUA (0.1%) Z2HEMUALKEERNKE
RELZOFEEZRF L. ZOFER, TIVIZULAFRMRIL2RER THAERT 2 Fommns, o
fERTIS% LU EOBEMMBRD LN/ (E6).

X 6. P.penetrans DHYIAERAT U FaIANDHBICRIFTFINIZU LDE

fF & % & K5 =B
W R Al+ Y Al — Al + Al —
P1? 362 Aa¥0-—TY 186 Ba 0-—9 57.33 Aa 42.30 Ba
P2 1766 Ab 0-—27 95 Bb 0-—-16 83.33 Ab 68.16 Bb
P3 2144 Ac 0-—36 1288 Bc 0-—19 94.27 Ac 76.73 Bc

DAL+ 01%HIET VI S AERMRE, Al -  EFEMX. PP 1 : f2TF52,000@, g, P2 :50,000/g,
P 3 :200,000/ g. ¥ OEHLE@MERE (P <0.05) Ic& D AXFRTIVI =7 AFRNK & ERMXE
TEFNEFRBTRERBTOFEZE2RT, "HERTROBR/MI~RAHE.
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NARMUTZHEEFX AT FavEIIH U THEREENE <, LEME SR - SRS I
SEAMEICEN, TEPTREUEMAEET SR EEMEBEE L TOMEEALTNWSY, Lil,
KEZR AT Fa U REEERI TS0 TII RS, RUEARE, SBRE L MBS EIMSE L2 HE
L, BPMCRROBEEREERS I E5, FENEENRRERET D I3H RN OREFE 50
%L, IBICRELDREBHFTHITIE80% L ENNREE SN, TNITIEHRETH2 v EMMD,
FAERDSEUESBREEINTVWS 8819, 5 EyEEI—RIC TEREREICE > T
BRRLD, TORAKSZo TREBEOESHERFTTILEND D, WRIEOTEIIEEY—,
BRY—VBIUODY—HNBEELAETHD, 5 OLBIHMOBNIZL D YEEDLEEIR
8% (R1)e ZOTEMS, FHATRINS OTETHRIT KB EWBIIRE MBI S 20T
RAEFRAT RS F2UAOMBRRET LHEOEE L ZOBEERF Lz, 3D0LBEOF TR
ERNENODBBRAY -V Thol, ZOTBTIHEBER TH0%E OFEHEERL, FHEX
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TIRI00% 1T LT, e, —SHY% D AR B K T4 6 BB HICEL, ThRABOBRLE
BECTHMEREIN TS S EE EES. —F, EEY—Y L v VK TIIEUERE O H I
KTH100% I3, EHBER TORERD 5 BE2TE-> . B2, BEEY—SCREsERE
HEEL THABEROZFLVHEMIED sNRM k., Z0LD1T, BTERBETHEROABRICE
BHEDLNEZENS, ZORAEZHROMERICEEL, THEBHKOBEERF L, TORKE,
AERIT 3 THERETHI0%ICELZERIAD Shaho72h, —HY Y ONERTRERY—V8B
TS, BEY—I TSNk, £, THOBESNEEICLS, BHEEER LB
IEBEX TIIENRD SN oA, EEBEXE ik & —F% 0 OMNERNEL <L ik,
ZOENE, TRICEELAES, BOTBETAORE DB IR T AEE S o TR
DHETBRENPR oI EIEBEELLND, FHEOBEAOMNZICRET s HKE L
WOPENIT—BTEIE05, CORRE2THEOEEICH S EEL, THipHE HERH) OFE
NERE LI, TORE, pHAMD 8 DEEHKT TOMERITEER I L TI0%ICEL, A5
KERZERIAD NN 2. EBERICBVLTIAEENSH ST0%HRE, —F4 0 OFEKTR
12 52.65EOEBNR S, pHIiEE O—FOEERIEAVEEZ NS, —F, FLBORS
SRERHTHE, HET—VRIIH N, Dr—HINIVU Y, UYL, HLIILAREREBRY—
SRTINIZTLSEBIMMOTBERBKL TENWIENbhol, 2O END, RBENIC01%D
BTV I 2O LEEML, AERONEREERMK &L RS 25, SBERXTHERA5% S
EE AR TIIN 2 [ ORMMATRY SN, DEF THIRTFAOMBORFIRIDFA > 1S
BEBERFL, TOPTHTINIZUAN T OZENRDBND, TILIZUAZEMT 3 &2
BHOEKEXEOT A IREL BEINTINIZILAF 2 E P penetrans DF =4 2 B EH
SZEREOTHELRTARBEELZLNS, PVISUACA IR TFU LS, BRE, Lu%E
L L OME, UV NSTEBIUY 77 ) I AR EOLBREEEMET S, EITHLT
HbEOEEIE S TREETHHIENAENTNE Y, ZDZENS, PIVIZUALT > OLE
ORI EEZET 2500, EWEEELTONRR N YHOMBNREED 5 FRELTIIA
BTHY, SHREEHL NV TORFVBBETSH S, Bird 52 IZREAOMENOMBEBIEDO—DIF
LOF D ERRMEMOMERERICE D Z EE2RBL TV, AP >TESIEBTOT NI
YA A U BEICREFTERTS S 2 LSRR S h .
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