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BMEBBOEREZRAURT SR EREFRERR LB T E - K> ZTY
oo MR BBBREEARFLLER > RPEA > FEBRARRROHOR - KE 5 E
BRREERFRRGERERE - B120F B AZLELRTEDNRERTFADT EZHEL
B A ZRAAGEB 2 EE ETAHAEMR A2 RE R KM o £19935 1k
EH200 L ERMADHRE  APAHAET6G - ERAALLEHETAM - HEXLR -
TINEEF R A BB ST ERACRA T AR LR RELIMETHITR - AED
dho S LAk BGBERMRBZ M A S AT AR AN  FIEABRRKZS
fE N HTBE B ~ IBERR T AR SRR E RGBT RE S EA - REAS
RAEd » BER S BER - RFE - BEREREZFHZERAE - BHERERLES
AEREF I ARZHERTATRH R o KAAREF20F - BT H 20 f BB &4
XEF o
M42ia A FEMGES ~ WIS ~ LIM ~ Streptomyces saraceticus
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MY RBEGERFTEINDOFETR > AR LER - RTHRARFTE S FRFTAE
BAMGFAMREFSR s R TRIFAS - RTRTFE - FER ~biep~ EH-RE R
CHE CRR S ETEEDETRFAN  FBORAEAHR  RIMKLS ~ A AK
FAFRNEKR  RERAMEAZTHRZ - LAFTFREY > EERTQ) - ETELRRERTF
REZBREHIHTH  AREETFME > RAASMAMEM) c —FBHEKERETLA
W56 3+ £ (CNRCP) B8 2 # F371EAE R4 T - BB EFMEROBREMBRREL
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10.7% » @FEEMIB R A14.09 5 4739 £412.3%5(28) « m#HEm L EH & K% &
B > A+ & TR 4 0 (1)RIG 4 & (Meloidogyne) ; (2) 1§ 4 & (Pratylenchus) ;
(3) 8.4 4 & (Heterodera) 5 (4) % # & (Ditylenchus) ; (5)3% 4 4 & (Globodera) ; (6)
A4S 8 2% (Tylenchulus) ;5 (7) %) 4 & (Xiphinema) ; (8) % L4 (Radopholus) 5 (9) B
4 & (Rotylenchulus) 5 (10) 3% #% 4 & (Helicotylenchus) (21) o 8 » £ A ¥ 8
BOBRR MOBEEEERERCEER ZEYT R A& (Aphelenchoides) R A% 3% # %
= B & & (Xiphinema ~ Trichodorus % Longidorus) # & 21 (9,15) o & 2k dh# @ E
BN ZEE - 2R A LA AIEY B EER F(Soil sickness due to continuous
cropping) * RE A RKEHKEL EEH R PO BREE Bt as21HREREZMEME
TR E L P15.9%0 0 M RREEFAT) c AEREERREBUBELR - FEEX
I B AR R IRAT ~ KGEEERI R L EREDRERIER
MBBHEERERE - BHRALAEAREREEAELLH  HE NR FEEAR(E
HoME - -ZEM AN -HEFH)RALE - FELAR®G6) -

R ERIBEREE

HERRGARED R EREREW S » BAKFZ > AW & (Crontrol ) B % 32
(Management) o 55 » BT RIE R » £ERFH N A XFKEHEHF - LE AU
(] AX2FHK(12) c TEARSSARS » ARKGIFMNESE L RRERZEE
BERASOEHART T RABLGRELBAR -

EHG BB EL P THRAEWSE] TRFEARFRGEER > AmA# TR
Rk HRRZ2HBLLE UREAFR2RABEAEESREERYE - B TIHAIR
AE - BARARERZALERREEI > HAFRERERETE Y & AT EG 2 HE
¥ ik R EAAR & (quarantine) ~ # 7K (flooding) ~ /m# (heat) ~ & £ (subsoiling) ~ 1%
A #7 A6 K (rootstock) ~ B kBl (fallowing) ~ ‘B 74 1F 2 & (cropping system) ~ &
Bl {74 (field sanitory) ~ M@ 1E3#53RE (isolation) ~ £ MW7 (bioiogical control)
B H #E RHm(organic amendments application)(10,14,34,35)% o ik ik & 4R
AR BRXEGE LY » ke ARE Ry AR & o LIl - KA K
o BEAHAEK > BoWmlE > B AGHLMEE R LR EMPE X (conservative
tillage) » HEREVE X RS RETEB AR -



AR BB R EREWRERTE

F 19375 » Linford K BP 43, £ 32 A M R4y (soil organic amendments) * &%
FRIAT A BE TR AR LI P RIBR AT EZBR(20) c AABRRYHEAES » KRR fE
BEABRERB AL & ARBT 8 &FFXEMS0F A LA R 5 o A LIAR
RERF—HARELAZH  TRAREHHER  AHET(DHEDAMEDT) 4%
BPE AR5 408 ITL8RTRE - LHEAERER > THFUR  BIHETG
EhRE LAY LAETEF AR o RIEMHOREBH R » BAESHEF
WA TAR]) BPAEGZ TR - WP PRARAYZZ R TELEZRARE LA GG
BRI o AU HRAmPZRA > Brd TEERR] o 2T BAEDORR
Bm TAEBEHE > o~ 2k B - H - ERE HEZ IR - ETREFTELL
BRmoh o B BER Y R BBRE e E s B RERAE F - F B
WET A oI BE S F I BER CBREHR BRE EATEOLTRLGA
WHME & -

ERAMRBYZEA AR LIERTR B HZRESEIRA - LRF LR
BT AR S 8 40 BERGHMOBH AR LB & BB RMAMRK S Kk
HE R o BB LERREEA  REEEARBHO P Y ERTRIGOE T EA &
M (tolerance)(33) o

Sayred 4(29) > A ARA WY B ZPITARR EHDF ARG S  ARMNTIT
Pl (D)ABRND Iy BOHEER EEFN  (2) TR IR ERBOERFEK
F o Q)REEM AR EGMAR s (WD)A KRB &y BB E & AIRRIER 6 28 5
(5) A MRty 0 Res E AR > FERA o o ddeT @

— - BREKEA ST

ABEA Ry P AFEEA & FLY > AL PHEREREEDE (nematicidal
principle) » 7 H3ZFAKEE & BB o Neem#E F AT 4 limonoids 4K & & R A 4 & A
azadirachtin o & B|3X1imonoids ™ B ARG & & (Meloidogyne incognita) —#h 4 # 2T »
Edp A L IPZ e (11) - AL A ARG AN E F AN o FATAF > JLEFR
(marigold) % A # HPolythenyls > T # £ 4% % (36) ° Hannoa undulate&H.klaineana
Mg IE M HH ALY F AT & =4 polycyclic lactones(chaparrione * klaineanone &
glaucarubolone) N A FEALEMER(24) c RE B AT RAEAA BT Ay &9 & i ta
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(castor pomace) ¥ 4 F & M F Fricin » KAk 7RG R HATENAE F (25) o

sboh o AWt £ 6 o AR R &R F 0 doAmmonia > nitrites » hydrogen
sulphide * $ EEFYE A A KK » At BHAL QA KM LGB KIS
b & — b s B2 EHH(23) o A Pammoniai B4R H AT L ABBI0ER > A
AT B8 & (26) o Ak » e £ P e Ak £30mgN/kg » Lurease# it Aammonia » 4.7
SRBE ARG REE c EHARTE > UEBARE - HElEd b 2RB L&
FARBREZRREALR AWMU ELLER A RABEARETHALF > A HEHE
FU K EAE(8) o

RTeREROARM YA FERREETRIRI - SREZATA®RIK  FH
Mk W RSB RG AR EAR FAR AT o EFETOAZERAKC/NEG KT
Bk st R et HHEMEREEARER  ARMER - KTFHC/NLER
B A£14220(27) ; B AMB AR RXFEED FNR > THALLSART MY Z 5
o FHRRTFIMABERFALEL E -
SO REKERHEWIEA

AHSADBERREN AT LMD RET  HEZREFTRUZIEBREA TR
Hh L EERBRAREELZRTRERKBFAARR > AR KITIH 4 o AERF e
M 2Z IR B B R RS » AR A LG Z B o

BERMABARFYEZA AL IwVirus ~ Bacteria » Rickettsia »
Furbellarians ~ Nematodes ~ Enchytraeids ~ Mites ~ Collembola ~ Insects% o 7& 4
RAEBSBEEANHEHREP s UABHAMBEET6Y (B— =) - ERAB AR
7% WA A REAIESNEL > hE AT o LAADHEERERF AGH
FRILG ~ bhak > M BERERREOT) c AARZAEN B LZBRABREIS AAE
B A7 (inundation) ~ 3] i (introduction) & X A (nature) it =% o [ NE#HM] A
(518 MAEZEEARETEDMF - L FHEW - BABRATHEMMH X 2 F5E
g1 s BsbAME A A T KA A AFARERT ABNLES o TRA WEHTA
MHEARLEAAER  BHZLLRBARERES  SRERGAE I IR > &
THEAN S FAERBEREDRZBRFTZLR o

DA R A B A W B 6 MR 8 5T > AR F & H Pasteuria penetrans(Thorne )
Sayre & starr. 4% c S THETRER BREZ BB EELERT TR



BREBN ETFTRERBMEREEDBALT R EKGETRAZBN(32) 7
—7% @ > Spiegel L.EBDABILBERALTHTEINEEERERMERAZ KR
ARREG LEMAEDRIN T BREAI>BETHEN G @A R XA RAHE > L
UEHEAR RERBETREFRINERZMED T A > MEIRGEEHEE o

ARERERBREEEAY  FEECREEFEGRIL - T BEHGRIZYE
FRRTRAGBEREEX MV FARGERF A GE - HBELTZAREAA
Koo A H AW 5 R AGEE  GRRAREEARERMAE EAHRAERETY
ik A RMERARI FRGZRER LHARAERKEEZR(6) o

BARERE®E B RBEE I TEERRHHKMEKL » MlColloidal chitin
medium(Lingappa and Lockcwood,1962) B R Fo& 69tk s » o i h BA & T H 0 Mk ey
AT B AR215% o P B KM AStreptomyces » ¥ # AMicromonosporaf o &1L
BoRAARAL LN AL AE (zone) R FAGEARBEREFTYIWEE (B
Z) c AFRARRN > ARSKESRESEERIINS U EH A 12k o RHTREP
MA12E ¥k G AR & -8k 3] 2 Streptomyces saraceticus #3135 B4 (2) (B wW) #4745
AR o

#S. saraceticus HI3I1H R EFRHAMA L > YAUreaf fE » Glutamic acid »

.%\

Asparagine » Glycine ~ Histidine ~ Arginine » Ammonium ~ phosphate ~ Methinine
& Sodium nitrateZF R R - £ FRMA A L » BlxlLactoseix {£ * Rhamnose ~
Maltose ~ Mannieol » Sucrose » Starch » Xylose > Galactose ~ Glucose » Cellulose %
MTZ o HEARAEMKICAERRME  EASCREMASCR & FF L4 K o AfRA
Z @ S E AP PHT 5 E9M A RAF > /20A8.54 & 1E(1) ©

300.2% (W/W)chitinZ 3¢ & & E34ES. saraceticus #31 > BTk L4 b
JLB A0.2ymZMillipore » A ZEEAL L > SRE R EMillipore » B3 H ZARH
a b ERIEAEEY c BULBERBHREZEFR(EAIFR) K - AL1%GLactic acid
RESRGIFPREAERREP > FHEIORRAIPHILE s REEAZAHBE - B R
F8 % > HAES. saraceticus #H31H WAL R Y AHBHEZ X » £ IMilliporek 3T £ w4 %
REHERL > MR IPREIER LR AR EZ I3 o 3F % ABR A Rchitin By#AS.
saraceticus #3173 % & » BIEAKS S&EE o Rmhumic acid¥S. saraceticus #314 &
A A o S. saraceticus 318 B K& > AR &K %K E K o
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AMB I AL FZHE - LRBEETSRES HEEFRREPIHE (H
A) o WHBERASARIEERGL  RTEI BB EFREGHA»MEE  fRAR
RBIARR EAEBD> RO EARKTE - AEN L FERA
W PR EG BREAEEG F 0 £0.2W/WE = T BFAEKKRE B 4 KR ARBE G
o
KSR A

TEARR MY B G20 > AL PR G REARI LR GRF] A (30) ©

Blda A5 F o AL A neenib ta by LR P » AHHENARBREO LY > ARENE
TERUOBARELFEMKR - - R AFXNART AELAMHTABRRAL
® o

Vet mF 252 - IR T RA XA - AFMEAR R A KR RERIE > £17 6 H
F ARG R B R BAE AR o ML & G| E)Spiegel FAE R R B LB Y A A A K m
H M58 & HhARIB 4 5 (Meloidogyne incognita) ~ 8 6,8 4 & (Heterodera schachtii) ~ /)~

A-S. saraceticus ho ) %3 ¢

8, & 4 5 (Heterodera avenae) B #¢#% 43 & (Ivlenchulus semipenetrans) » it & ¢t £ 4%
B0 75 % T AW 34 8 (Chitinolytic Actiomycetes)¥c B K3 » HAS 4 & 99 Z #1216 » 4
T R R & 2 8 F (31) o B AR > Westerdahl % (37) £ K T H b Aw Ak FAE A4 LIRA MR
oAt o A 6 SAMAR R R gk (Pratlenchus vulnus) B % & % 178 £ 8 (M. chitwoodi)
%

® &R T B

R RPTAE L G BB R AENZ BB FFNE > BERZIEFHFRE L8k
NEHHE BEARS DEMAEYRBFEABGRRLTITRERBACZIMAEY - A
MRS EAEREREFER o FHERTHYLE @l - WARHKN > ZEA &
BEMERER BERRVANZIHE - BEEHRARBET  HERABAHESXEH
ARG % 5% R B 2 3K R » Pasteuria penetrans $#1Streptomyces saraceticus34 & »Arthrobotrys
spp. ~ Dactylaria spp. ~ Dactylella spp. % % S48 42 Wt 4 & A= Mononchus sp J8, B %
R ZAET] o AR BHF L M tm i Pasteuria penetrans 2 & — e L EIE AT R £
BB A RS 3 Rk » KT R B HIAT A BB Lotk - BAKTH oM ZS.



saraceticus » AF AAE ) £ R B AW 6 ZRHMAEY -

AREEAD L -DERLREEFGEFTRAMRLIE T » S saraceticus Z i 3 45 f
st o ApHIASE8X =M LI ¢ - S. saraceticus F Rk H RIB R AH TS E
RIZIRY R ER LB P Z 2 BB > MGk LIEE 5 28 m0.2%(w/w)
BB A ERAREMSL  c AZHEERXLIE TP - S saraceticus Z 3% 25 R B IAfGF &
5-25 NN RERER D 2R F& A BAK > ZRA LR PARM0.2% (w/w)BRE R > 760
R ALS-250 0 R L G » S saraceticus{i =T e FH N L LB P 2 A L103H % oL L2 &
B o S. saraceticus¥# W % 4 B % W 2 Meloidogyne incognita » ¥ ) % 4 W 2 Tylenchulus
semipenetrans s |\ % % 7% W % Pratylenchus coffeaes 9h % 4 V& 2 Paratylenchus curvitatus
FORFRARIPILET X ZEDRREREGANH LR REIAER - IR R 3
Ro RERREFHARHZIMERRE M & - BARIRES. saraceticus3g 55 49 A 3 &
b xE BT ERABBRHEESHE  c ARKIYEREZZHR  TReFH R
BREMBELZAFERE HBABELE  TRIGKETHA BMM ~ L BIBETH
F o WA FEARIPR b P AR IR X P R A {E R R —AE o R ER THAZ X
AR E T ARG S S 4 B 0] R iES6% 0 R U MAERI S GBI L E - B HRE
8 2355 B E30.1844.0% > BIRAKT AR A AT R 8H 7] R 235% o W 0 KA
0% & 2k ~ A0% B M AE ~ 5%Fx Tk ~ 10%8 oy R5%E E A RC / NA18.210.2%
iRAe e A R - he AS. saraceticus # - % g 4S. saraceticus » B 46.7X107 cfu/g

Z AT EEMRREEZ LIERMY c X4 A(Lively Tiller-Mixture, LT-M) o

TEF 1076 %) B ARV Rk~ MASFRB R - MERSAFRMEEFBEN - F 56
AL ERB RS REF » koL T
— - DHRBREIE

WARBRZREETRNIBRELBEAI AR R - ZEAAN I EHFRLFUGRAE
— R BENBRAETIRICERR - WwBBA B ERIE o WP R L ABERE B R DAL &
FERB R EWR A RBT G AR FHEHHISHTRAAET - BATR
R ER AN FREZARE R WATLIERIE » —RT R R LRI ERRK
AR A AR R FELEMAED R - BFERKZFEZR  TREAVELEENE
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M ZRERRERFIR - WEALETMEEAC KA CKF T I LR o

AERNHRRBOREL62TAE > BRESRUSE R LI ELRBEZ 2545
WwEE s RRAERETELSH - RUEAEARAEHNIEAFEDFERGEALLS - £
FPURBRBFERZIAFAFTARS - AR - 6F  IRAFILEFORIAFTEZAER
AERRT > RBHRAEBRAARA100% AEEKSEANRT s TARLEHHTAECT
LRIMRBREAZEEREFTRY - L RFLERN6SEHT A AR Y » KE HM
REMESREFMAETHRBEEEZAINE - BXRBREKZLT > HERZERE
JER o 3 AR BRI FER  REARNED TR - MR ERALL - LA
AERERARSZLARARAE  BRBEEHBRABR » R RBEK > RET &
A BERK > ERBRTHAER o X4 X2 H HRG 4% & A Meloicogyne incognita &
M. javanica £ §p R B 4h & e boAe BKER20G LB AT ZEAK » HEARES > TR
AREBRBEZHAENDERE RS A HR AT EDA LRI ERDREY -

AEHHERTEHRRAZINE  BARAME A mRKAE A S » AR A
@A~ BA BRuE LB BARNERE BATETNAREIR - KAEXRHH
BAZERBAERESARBEEZREF E o YILTM » #2348 A50 ~ 100Z200%
FZARRZE  EUSATmRRERERAEARRE - AR ERERBRLERZILEHD
Bl > VFiR & M SF ARG SR S 706 KB o B RBT - LTIM& 2 30100K 200 7 Al A1 8
AR HBARKE LT R LAABRMR  E B3Rk E o H15EAR X4
a5 % B BPAR AR R3O0 R KA B 1E A B P39 &/ 0.2 2. 1Brix » RHBE A 5 3.0
A5.0 Brixeo o BRBEBERRMBETEHF LR - F_FZHAMEBEREME—F > &
TLIMA By £ ARSEAH RS EFHN TR T RAEZNAL@ER - BT XML
R RLIMA #R e dly 2 A% P 72 5 3180 A A2 > =T BA BA MK AR G 4R 2% 97 0318 4300 B A 8%
EIPHB206 o sbbf » M THIHARBKBAAR LA - PpEMREE RBL -
STRAC L3R PHRIB G E S A RMLABAEIK - L P3620AR Am P I8 GR R
LA TRLKEBARIFZFTGHE o §RKRT 4 o LIMA K F It Z 5 6 RIB
Sk AR AFE>METHANARE A TH - HHEZFER (BX £
)
= MREBREREAMIEREI G

WRFEAELI2F RGAL - A1SEHBT » £1,609ERK S+ - URF & &

o
R
m\“‘”



(Pratylenchus coffeae) 295118 + R A%A4% &4 & (Tylenchulus semipenetrans) 21,1988 # H 4%
SHARS  RBAANTAMGE o AL MEEE WS G D - B AL
AR XE S G - BRERAMEFTA LEARERE IR RAE o mUAPE
AR E DA EMAE RS RGRRAE - ARLMM  BERE - BEBERRE R
RE~BE-FIW -FH - BEH - BE - BEKR - BEL BEL BREIHEAKRR
MEMFEAMER  BEARSERARARBAEL > R ETA c D LAAKRN W
EMPEE  ERBERBRAEALEFE  RETHARBES B R ERMMAEY
MRERE BEHFEL ARG ED I E M R RREHF o ALTMIER > F £ M
Ak BEBRPHE L1200 /MAEELIONT AR E - RBBEDIEIEN AR

(B~ +) o mEE PG ERARE S AT E3ER K4 &K phenamiphos &
prophos##ist Lt £ c A% H ~ A FRAKRETFRGE LB REL A4 > RATFT
B 1/4 0 FEILEE DL WPAE A IE14995 ~ A A E1195 ¢ A48 4 E3995 o
Z - BARBREIE

HBRNAREERZRAERZ — BFAHOBRATERENIEUL  LEm > TH 3

o E2R GRAHEFHRTALIZAR - ®NGHAEAEY - o LM% - &R
MRE FRASGRAHATRZERE s RAMABFTEREHFKRFOTE g~ i
REONED AR LR T A o BFREAFSINE @ EEEE N 3 A @ kB
HBAEEN > HARRA > RARLE BNEEREZ— - HEAED AR ARB R & RAT T
FoHMR LR RBORBIBITEEL » WUARE T o K2 RERF - BURE BN
SREFALABERE  LAAURBEZBZETRMEFEN - BRBEZRZ ERNK
EERAABENGE B ERE D RIEABEALZHZFER RTHUARZERER

c EHHEGHR S FRBNYG FHERAAEKEINRIE LR 28 HRILA
R R AR R Z B NIRAR B 5 R ARIE sk > dn & AR B AR AR o B ARG Rk
BANBNRRERITERGERGEREERY R EIRAZIRETEMRA o

M B BB KR RN o PRGBS A A R R SR B SR AT ~ LTMARUE

BT A BRERZ > AREZREA ZRBISEL 7 40.8-0.9°0.4%1.9° —
RABE AR R HRBRAREERARKE  $AH4.0 MART &E LAAEALIMA

R —RARE Rty ~ BREAKGEMNEFRZ  BAR BT IRERE - AF
LA RIBEAKT ARy B— A WE Ry A4k o
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W FeiBRBREBIEE

FotAERLERRAFARZ— EXEGHAFTR  BAFEZ RS - 242
HaEEFRERBRLENE > BEHRALIEZS o 558 & F RINERIB & &
(M. incognita ~ M. javanica) & &% GHatEMk > B mm ¥ - REREFFREHIES
Ll o RMARERAZ  TAEBEE  PARBIZRB - s RNELHBEFTEFHERR
BB AR AEMERGAED  TREEFHRGLR - XREREATBANMALE S
EHLARERET RN B2 RS ERSER - BEFAH - RJ8A T
BRA S MR EMENERFEERAE - HR - AYWiERAE—TITZE - BERT
HERIE » ALTM ~ L2 fed (N:P:K=15:15:15) ~ S saraceticus w2 ~ LTMBE & Z
A#HE (KBS saraceticus) B A% 4% £ F %4 8 (DCIP » A AA4TH) @ R
Bl REREARNBALET A LI P ZHREER - RAF 4121009648 ~11% > K
R ZH B A120 o SRR IFIEAEFE R 5] A3.5~78.6~70.052.0~4.1% * # B4
#483.5% c NHALBKAAMZ E L MEAFER K ALIMZEE - TARMBEARN >
WEERPEL ALY HARLAREHAE VS H1.2 Brixe o (B+— > +=-
= 4mw)
2 LWERBAREREHIEE

% B (Diosorea) P #AG600/2 L% » M AMEELI0ME » KRE RIBAMHEH204
A REZBEDRBRHEXHEDREZAT - LEITZZRRB KA FR
4 & (Scutellonema bradys) ~ dg K ARJE 4 & (Pratylenchus coffeae) R I JG 4% &
(Meloidogyna spp.) =38 °S. bradys B2 HEAEARLRULEAIRZEAR » URAF
ABBETAANRPRERRRZ T > BRARZERR > TBRAMFHG 2L ER
BERA BARFETES0-10000 « A4 M RBATLERIE - R EHEEHF - TTFR
(5) e BWI BB LEBRELBERALARRERRZLEBY - NIPBEAIRERER
RERBREA s AR FREABHRZHEZRBSLE (B+E -~ +x) c BALET
TEr A R RAFARIERY AR B RAE FZRRER  EXERLRENF  HEE
HMATRIEZ I » RAEAA YT EE AR EZE LR o BB ARXRS - ULIMZ A B
BLERERTLAM TR EERFARERTREAELIZRTHASG B AERHIR
7o ALIMA L ERBEE T » RTHRALERTIHEEIY g LA ST TH 134
(B++t) o

s



@ B
BERFSBGERGFEETEEIRAUASR A FARGEREZATE » 27T

FRAY o AR EBIRBEMAEERREL P s (£E2B—F R T LITE24
BELLERABTEER L(8) c ARF - ARBEAAETERENRT » S RAFFR
R RREFECHEABE REASREFRER > LREAAKRTARGRZEN - B &
ik o 421,3-DRaldicarbBP & [R#14% A » fcarbofurankifil &£ £ B2 R » A £ A5 5%
2 Z Vorlex&Methyl bromide#§# 220004 2 @12 & 2 48(38) » 905 & » 3| LA &8
AWML EOH LA AT G RENREEF RIS - BAAF S REF R MEDE
BHBR ERAREERARLEEATERK > TAERDEERDEEEZE Y
HoRBBIAMAMELDGERA LZREMMRTES o AF AT X
EREH  BRBAEDRE ZAFERFAES  FEHEY - REFH g a88 R
BAMHZRF > LRBERBEEFZAREF o Kerry(19) A % F RGEZEDY
FiaA BRI B AR TH  REWAZR  (DXRFAHERAWR L
(2)26 A LR A F B AR L LEMAEY - B AGE R RGBMEDEA®R » (W)
RBAENEFRFEANREY - WRELZERFIMAF/AELEON - $ERZAERKNE
§¢ » Zuckerman’% (32) 45 3% 8 B 37 9% £ F 4k 2 Nematophthora gynophila % Verticillum
chlamydosporium #z ;% ¥ % m& 3h % & Heterodera avenae > {2 7¢ @ F3 2K By B & B o 4o
(2)(3)MAHAL > MRHEBAIKX(9) » AE S L LEEREZZREER A KB
ZReHZEA  TREEHIE LR RAMBERFE s ARR WD ZAERA > ABIAHAL
BIBEMRMB A LR TIEMAE  FERERLEBRAMAYBTZALERK  AFRZ
I EAEK
NRELRSEYSBEREALREAER B DEAM  31F - KRR DI RD 2R
BB al s Rms  —FHMEAL LS SR 2HGF 5 - REARY > Lik
X Z B F F Shammonia ~ urea B H b RAL S AT R H 6 4 & 45 M (13) (nematicidal
property) o #b3h o Ry ALY F 88 LT 4 Zphenol A taninfady & HEp &K A A& A2
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Biological control of plant parasitic nematodes with Streptomyces

saraceticus and LTM

Tung-Tsuan Tsay
Department of Plant Pathology, National Chung Hsing University, Taichung,
Taiwan
E-mail: tttsay@mail.nchu.edu.tw

ABSTRACT

Several principles are considered, while developing an effective biological control agent.
First is to isolate and screen the most active and effective antagonists. The ecology of the
antagonists should be fully understood to help formulating organic amendments that would
increase the activities of antagonists after applied to the soil. The antagonists should also be

able to control various important plant parasitic nematodes.

A novel baiting type was developed, by using clear plastic tape coating with baiting
materials on the sticky side, providing minimum nutrients for organisms to compete in the soil.
This method had baited isolates of nematodes trapping fungi (4Arthrobotrys spp., Dacylella spp.,
Dactylaria spp.) and Streptomyces saraceticus that are more effective than those baited by the
other two methods. Baiting bag technique was the only method that able to isolate predatory
nematodes and mites. In the pot tests, six antagonists were tested, Streptomyces saraceticus and
Pasteuria penetrans significantly reduced the population of Meloidogyne incognita population
in the soil and the disease index on the water spinach. Since P. pentrans was difficult to be
propagated in the laboratory, S. saraceticus became the main focus for developing a new

biological control agent.

S. saraceticus developed well in loamy sand, sandy loam and red soil and the pH value
ranging from 5 to 8. Adding S. saraceticus alone or mixed with 0.2% crab shell powder could
significantly reduce second stage juveniles (J2) of Meloidogyne incognita in soil and the egg

mass on the roots of water spinach. Consequently, the fresh weight of above-ground plant



was increased. Fourteen organic wastes were tested, among them, crab shell powder, soybean
powder, castor pomace, marine algae powder, rice bran or molasses amended in the soil was
able to increase the population of S. saraceticus. The by products decomposed from saw dust,
rice bran and pig dung could paralyze the J2 of M. incognita, while castor pomace, chicken
dung and crab shell powder were lethal to the nematodes. Castor pomace alone could inhibit
hatching rates of egg masses or dispersed eggs. The amendment of marine algae powder
modified the roots of host plant and reduce attraction of M. incognita J2 to 36.0%, Tylenchulus
semipenetrans to 30.1%, P. coffeae to 44.0% and Paratylenchus curvitatus to 35.0%. Based on
the results, a mixture of 40% crab shell powder, 40% castor pomace, 5% soybean powder, 10%

marine algae powder and 5% molasses was formulated and named Lively Tiller Mixture (LTM).

S. saraceticus was able to significantly reduced (P=0.05) the population of Tylenchulus
semipenetrans, Pratylenchus coffeae and Paratylenchus cruvitatus in green house trails.
The LTM mixed with S. saraceticus applied at 2000 kg/ha rate, reduced root-knot nematode
populations in the vine yard significantly (P=0.05). The root knot indices and disease indices
reduced 47.5 and 67.8% respectively at summer harvest and 42.8, 69.5% at winter harvest.
The treatment also increased cluster weight and sugar content to 57, 76 grams and 3, 5 Brix at
the two harvest seasons respectively. Antinematodal properties were enhanced when LTM-S.

saraceticus mixture was applied for two years continuously.

The LTM-S. saraceticus mixture treatment provided the same controlling level as
nematicides, but LTM-S. saraceticus mixture provided more vigorous growth among the
declined citrus plants compared to nematicide treatments. LTM-S. saraceticus mixture reduced
the population of 7. semipenetrans and P. coffeae 94.1 and 63.6% compared to the control.
Application of LTM-S. saraceticus mixture also significantly (P=0.05) reduced root-knot

disease on African daisy and bitter gourd compared to the 3% Carbofuran G. treatment.

Keywords: biological control, LTM, organic amendments, plant-parasitic nematode,

Streptomyces saraceticus.
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