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ABSTRACT

Agricultural microorganisseb@aebanany straiheyave
useful and harmful to the environment and agricultuidereéfm@ecosystem
onservation and utilization of mipropegtmesoigective is to collect,
identificatiseldgot) maintain amcrobial culture in aedid@l practical
use Includirgntagonistigificontrolling plant diseé@@®pathogenic
rematodasdbacterBiloontrollinghsegbests 1) The antagonistic fungus
Paecilomyamashich has fratential to destroy the.ego$rd@itkaot
nematoddiscanmass reaimgorghum sdddlighest number of spores is
7 , %/ &3pores per milliligecilomammseffecto contrdhe root
disease of blakeduce the occurrenébUlideEnsehempptatiod4
times2Entomopathogenic nematodes can be separated by 42 isolate
code is the abbreviation for theaprevitdentification as Steinernema
siamkayai by cross mating method and stoegd/ingasmosséunee at 25
° C. Based on the assessment of potential in the laboratory, Steinerner
RE and UB isolate used to test killandgheupadeighithe grub worm group.
It was found that all 4 isolates had the pei@ofalito48llhdsirs. Mass
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rearing in artificial media, chicken egg mixed with lard and water ratio
days incubation. The results showedBh&PCENLRB, UT, AT, RB, KK, L
SK, RE, PR, BR, RJ and CB for nemat8dg btlZci5dn,d 2.8
13.23.815.8.211.817.5.810.0.2and 7.7 million nematodes per 20 g of
media, respectB)Biypacteria Isolated by using the molecular biology tech
is Bacillus thuringléhsasolates. The tested with SDS PAGE technique
NuPAGE2% Hiss Gel. It was found that the protein molecules with
molecular weight rang@ kiD@se generated. When testeddtidall the
bollworm, it was found that at the concentration ofcb@®nthe averac
bollwormere 100% at 72 hours. BT storage at a {20npa&Qure of 4
degrees Celsius found that the efficiency has decazhsd#d3since the
monthdgEstablishing an agricultural microbial database bgrateating a we
importing data. Test wasdgeactually activated the name
microorganism.expertdioeormnsts of a web page that can present import
microbial informatiBesearcher matmmend utilizationincluding
microorganisms in plags diséapreventing all . disesmsesccess
inbrmation on various doikitiescial medidJsersan download
docuents to usel quickly access the internet system publithed on the w
including researchers / farmers / interested people Bring academic kn
microbial technology and microbial products to be useful.
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Culture Collection and Identification of Antagonistic Fungi
for Controlling Root knot Disease
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Collection of soil and rded smmihe outbreak areas of root knot
disaseBuriram, Si Sa Ket, Ubon Ratchathani, Nakhon Ratchasima,
Sarakham, Khon Kaen, Nakhon Sawan, Suphan Buri, Nakhon Pathc
Kanchanaburi, Chainat, Chanthaburi, Kamphaeng Phet,. Ghiang Mai ar
total of 17 provinc@SOamples and fungal isolatibdiloyiosn plate
method asnil plate method were 59 Belatss.code according to the
province name and the number that can beBsthadadds] IJBER 1
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KKKK6, N$33, SE38, NN/, RER5, KE86, CB1,-CM3 and-CR2

can be classified into 5 generdiatmatetyna, Penicillium, Aspergillus,
Paecilomare®FusariumRaeciomamdFusarioen destroy the eggs of
rooknot nematod#ds an average of 70.05 &hgetpettivélhen

testing the stora§aeoi/omyaed~usaritwrsterilized soil a€ 1dnhd

checking the viability at 6 month®aéctoragagstdl grow in the

culture mediunflasd@r7anme not growitigel same 6 months
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Mass rearing of Antagonistic fungi for Controlling
Root knot Disease
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Mass rearing, antagonistic fungi, root knot disease
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EnrichmenPaécilomgzpes)Bslate to destroy the eggs of nematode
causing rouit ldiseaséeloidogspe. ) Btgpes of whole ;gnalnsling
sorghum seeds, maize, millet, green bedhsvaadudmtbdans. days
Theresult wimind th#&aec//omysesUBL isolate able to grow well and
produced large amapaesfin sorghum seeds. The highest number of s
is 9.08 Xdbres per millfiiowed by corn seeds equal&p@réd x 10
per millilitdn millet, green beans andverglbesangye number of spores is
3.29 x°1@2.36 x °lAnd2..88 xHpores per milliliter, resp@tively.
statistical differemertesting the ability of the expanded in all 5 types of w
graindn the destruction of the eggst ofermatddes, it was found that
effectively destroyingteggs {680
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Efficacy of Antagonistic fungi for Controlling Root knot Disease
in Greenhouse Condition
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Effica@ntagonistic fungi, root knot disease
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Root gall disesmssed be/oidogyne inaegmtamportant disease in
many plants. Affecting crop yields at the economic level. How to pr

eliminate by reducing the population of nematodes in the soil is a practi
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The objective is to tesedheewedissFRaeci/omyses UBL isolate in
controlling root gall disease. Therefore tested tHehoundreatosks root
removal in chilli soil, in greenhouse condition. According o the experi
Completely Randomized Des@pm@EDRIpEDlications, ie, progess

the antagonistic/rtidlé and plant the second method, put the antagoni
moldties and plant aftfpes At8ags Atan@ dags, metBoolut

the antagonistic2tidlds and planted s0@ihegan®/ ;34 an@ 3 O

day$) 1 aDd times, helping to reduce the ocBubr&mufetid root

system, with the occurrend® jn@eRmd0, [dheCivelydess@han

0 3kitcB@Vhile wearing 1 time and do not wear aftsgyenistie 188

and 4.79 (350%; 4 =506 nodule) respectively, with significant differen
When counting the number of embryos, stage 2 of the nematode in the
With numbers equal to 235 62 56 33 and 825 characte per soil, 2
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Culture Collection and Identification of Entomopathogenic Nemato
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é S NkeBWOEHHHRIKKR @ KN @I BHThNon 11 ] ESNent
culture collection, iden&ntatimopathogenmatodes
T 1T é(abktfaa)l O
ESERT KI J§ ] n N BdhNIOEN DO rkEnl BT rinhNSE 1 ]

61 KT OKAQOOT € K| g JJONDOIG K N gNTT iDKON EONSIE
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T Al ] nNE O GraldSial amning Gxfefiadée® ®™ M INT- i 1 jI
ESNenhOJ«k EO& S \&rdireteipd 6 pedsSiita@ingT O& SN

S. siamka@a N1 SNENKOERT KAE| NE LNKIneJ
ESNIT ho| RITij MESEIpMEPBCN | FLEKMERR EkhNEROA
SteinernespaNP, CN, KB, UTj AT&RBA 1 CbrdindéraspakKES I T NI
UB, SK, RHj, BR: T SidinarhapdPR,&d N & T Shimelndpa E O

CEEQN E EENKREJSINNGTA | It NG @I T §. bkl @ v GHEEIG 1§
Er 6 A BEeh ®RIT cell @h o’ INIEih INJl B2 8 Sismekapydso k1T i€

Collection of soil samplds fprovinc€hiang Mai, Lampang,
Kamphaeng Phet, Phetchabun, Nakhon Pathom, Chainat, Kanchanabt
Ayutthaya, Ratchaburi, Buriram, Sisaket,, Wdan RatehatRanmi Et,
Phetchaburih&apdhiri Khan and Chan@izbsargifsenematode
separation w@til/edzaiting techniquefolitgpvo of entomopathogenic
nematodes were classified inf&Yelngemsspd yocross matitigSw
siamkagad keeping in a ratistrbeng compound. s&@wrdihg to the
code given as the abbreviation for the province name as follows:
SteinernaapaCM, PL, KP, PB CefiraliRegmmaNP, CN, KB, UT, AT,
RB Nodbtern Steinernema sp. , RE, BRéMesthBagioR aitd the
Eastern reglie/nernapaCBAll isolates can cross matisgaikhyar
Therefore, insect nematodes that are isolated frol suALzapalates are
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Potential of Entomopathogenic Nematodes for Controlling Insect Pest
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lasts 24 hours as SietVawkkpastraindsg/inerrasp. KP, KB, RE and UB
isolatesed to tdgtlin the caterpillar grdupe grub worm lgroag
found that all 4 isolates had the potetidddaonkdBIBours.
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T AAREO] QF j7_1EEm@poehipl ON T_iv ke N K & ioyansd] ky ARk
qwk >  gmKgh Dh 6lar o9 nHOJI Ninfi EINK I @ alOMIs
I igwk i @ mK g & Q@ceHIBHE reg* ECEIOE UG IEA NIINJOT T
I I E&NO R mEDhISIRA c OSK T ichOERE NE@ q OC
2ecl aWEECNT' I RQRIFAGjAT TRl RgoOLAT I Q6
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& sej cp OCErbad m MAceiriadkm7i7e. ' NIQ T E& | | n
Er ol &INgG NG Hhddthaid /1 /ES DDA MTRIIRA dsdac)/ c
nmj wf c  GinmEPd Rl gmxNT O®A] AQESNeéenh O
I SNENKOE| T KO &3 |ghlj B igjab I EDEaGigper Bohir |
ILNKOEeJARESNEAROIKEOOGNT ES) RITIFATTK
ITFEENETART OT AEI Nénj ] AEEI ©é1 NJ |
6KEOOOOTAREGE jn6K] OOF6JIJKNENOOI |
I DRT 0j3 @I i @ 0 BOIk Ndi 'nEIENEIRHIEIGN e Mg 1 B 1
KN] ENT ENKEESAENHT O EERel @0 D OIOION JT
1870#000KkNI T E I nE] KNO6T LT nrJAaENKL
#0000 BOMIFNTAKI haO3, 60#00LNT NKHAKANA
LI NLOGIF KQOkT haoo4, 30#000000CEIT |
&l EIl 0BKKNWENDGE @ OeT NANOLI KAnglk 6J KNEN
| KNOT L & IOH IKKNJGNNEON- @l kened n] O Ok NI NK (]
FFLO3T Kdkn] OOk NT Ni GOk 1 h qeloednmi 1
| IBGN] ENT Gl O70] KNOT LOénloGnr ] nkl O
Ok N cel] jO0 BEMIEINIcah © K NT HEN T nEgN KNKST NOKG k&Neée
El | erEemmA T INTJL SNenGE ENKI SNJ NG
LaT KOLSNeénGEl 1 NaRapk|cpENEHE athd @ Girih
i ®RBOK Kk ml Qn mb mntpgk* Elg Ee ke 100D @ W Om
cv'g®o Gr¥NNINEIFK d p dNaFAQ jOF mv] ARG khkDgd e d
El | Arhjhadrgcl pO OV ET & A WE K 6 @od | O § b A
H n_ | OxdNO e téidjia g mio] v Q& s g10ig81/ @O
éenhok NI &L BnrtixdNiLdNg N Sl jTrngd® 6 PRDE NK.
a_pnma_nqg_c*0Q, Oe] Ox@ug LXK oiv)cyg 1
i KNTijnAHQeSNI T nNjTArli 6k EINEEI nNC
T KNgap @Be@,NnO Btf gpgJe Dl &6 3F K E Ip mimik
q a gl pj grbNyic JOOmK M@ SN @) I4d | AT/ iR R @ |y B
u c ol g jk'Ndc ik i EIHIIOEHGD, 6@ th_N@ H Thé 1 30 _
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ENKeeledd@mp I3 ni §FjOnT NJT KKJgNT NO O 6
OJlkntH KOI1 NgO0 OO ehed1 Nr Jéei NJLSNenGO
ENT I Néenj 8nRT 1 DRI gNT OéOr’O(Z?é’nlrEEEhl\éN\iééTl\f
1 KNLN|oaLne|m|muK®¢Hgmri|\rh' & O &8 NeRFhAIETT
S. carpocapsden L NI NKT Jngnl NT B5 (EILMTID@GE FGI?
(Kaya, 1997) R1 T BhibmMnEE®HAEBBAhEBPI 64d n BRI
T Noi LT NTJNOOkNI kT NEKKJENKhSNKEG@A
ceL @dmMBLE T T INJ T KKJI§ OdeiNEED GEINNMKT N i N-d
I AT T r]G]CEIJJwrp(EII\IIo]JeCDlIIHEDIIMTE‘Hm BEDG MRAT O] &0 N
OLKKIN@el 61 6 k1 OFRXQF wiH ININNJ riEThidN d 1§ NBh CDJKRNIeE
LAaT KO D@CETTGI-ET NrTTardnanLiNi Of hk€
| P&&énT n loel OKHEN jnEENIgRbNcGoS BB TEDnehNA GE4) /K @
Fc r c panwS NOOH gEntghiB=thAtatoQydfas NfheQuiguyen/morph
steinsptrh @O DT A RE| KNS T ILakl ¢ &ih B8 i iSiED § R |
2539 NJ N KT 6l EdshoxEddiGRideidbnapi@sn@m kO O O ¢
ESNIThAKIALT NJ gKBE I'N@SH 1 Kigass jE ML NI &11nE
(K$ I I NL(MEK e IND(BE In 1T IO & & KD L(SHNOKEREY O
Heterorhabditidale § G 6 k (RE & )1§ O KNBIBIAMKREEBTND el ¢
och ©1 SNINLMNE| NLAE] ij Nt Gl ENKOJ] RI L NK
ENGETTNnKAO O JALARPKNREEEBSENRDE
LNINKTT SNoe| 1 nhl NOXNZB O &0 &R 15 KB (N
] 1 O 03 3KBDING EjAif NIN@OENKESNéenhOJk E
i Kji K NTT r SKE F HOjGreNaHS @K 655 NXKr | bsEKe GDhK-H
| e 7 &g OO0nKGEn N IBNIK 1I8piriemeie@ (EEn OAT 1 nr &
ESNOKHEK O (RES) RN ©KBHTI NyIKPBED IOR 6@ Bn k O
Heterorhatspite] € DRI dPRMHG KN JOKHKE B N & N S 6LhE 1
| I ENKekPHOILKWE] jNn EOEREEESNanhk OFk E
OKPRIDS N & n h KPERARNKNII XKD | R NHdT R] Ok No |
01T ] Jgl NhO& REE™N r fa2@@ N 1OH Neiaiien rodE] ng
cultur& T n 1 NKT O Ok N O # KEsghNEBY * GOROE3GBI 0 | O @
ET TNE| P& & nkPi h BKE LJ O5]0ij) N 1 O LENN KIErSINTé

] J I nr

ol n Ok NG ¥ NEBHDD@ ISHIKSE Iy § K NK Tk
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http://nematology.ifas.ufl.edu/nguyen/morph/

DrTfOTNARTOBINr T SNINGI NNOK |
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T TrSNOI SNEreJnl

0 |
OTakefic culjune E & ©) k| K N
KN&T i j&ededidh M&hodolody & 1 |
I n] EKHAQ

[, OcelS@idemBpialn ir 1G]jNE @ Ro® #m, KAj mBe
E «B\RER [CN, KB, UTijAﬁreiRB i ldalldimuGBﬁ $KEF§EIZ\|I§RDI
straia | RI Ill‘jljdm)mlj ||r](]]ol Kn

0, Oh h EK K O ceh 60 BHnEd &)GeH kO30 EBKENThKNI | KEL

1, OOIJKEThLIFTEkngnIdrTrT nel EOkNTII
[ NT n ENK

1,0s _bp _| r&mij hAD)|ckOk sodihijdr B WaYNe| ' 6G G
6L OT | nNLOT | EKNERI7TAGA L. OIOT63 NnINV EOFE
KN] NI n NEO/ OGJ, O SeN&eND NE &0 & WIJ &k I
OBRET Al O6&eNNinelliar KNJ&NT Ok NI NEE
=8 NREO/ GINAin® BiENGENBRBB & Hd ONKD p |
el & NP KD TR] A G | 6 ) )K 6 O1T ol T il @& Ny ROE TN 1
e 6B K&RPMIKA | @K NEBEREONT 6kiiR] ESgN

wuawuiagaa
1disaunas 100 62

2% agar = 30 ua.
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i NIRRT OOHKbpLEFTF Onj rcO gm_

54



ENKI @@nFRKkOdRRINT i 1 j1 & REOBRREDOMI T | 1
e Sl OdRRINDG I T & @ CEHIRO®E NENREE 680 OC
el OO RKINIGT Nhij NJHES BGR &N G 8 9 1 IKK RIETOC
&kc | ObggNKDB aeAR@Inl Tcij fj OR&j/ EyaL O K&

2K@ep_r gml Og&Bigh@detadmiiis @l @ gnC
| 77." OOOOT SNI'TFT ENT ce&j nREO/ OT Al
GJ, ' O7 KKeéin®Ng DKIND I+ T @# O Ce@6H G InExKN\N
KI'nL OkrS L NRJT T gy NEEK ORIl g T r 7 On Gl

' AkETYTT | NI TTONANITKN] OO0OO0TNGQNENKD G
6] RT 81 k NO3OI nl 00

ENKHEEBEENMT Nj &1 EIT T EBE@BIJCBRENT
01 IN] BKISIOK N NGNET T I TT Ki I NeelL ©8 h |

EkOF E&nkk T KKLT gl Nh O

IENKT h L o@lLeE HINK ledif D 0 k IE OIi@ind ' N R
ENKI RetrildBHEN® 6 I 60 ORB.DNDE | NiE& NEOJ Kk E 1
AT TTETTKRDET A WhRaimenJ#a@R [no OfaHNGrR & 1 j- E
g 1@ \SAIY, 000 kKe@@ r [0 KINBCE NS Nh o L ©1Pgtrif NL OT |
dish éKgn@cT) NIk SNh AT G101 ndPeiOyickCH T v KgT N
OJ)d BT 1 E 8 Kdbtkahg RTockiRAOT Ar | nHI ij OJ NI ©F

ENKT IOICKhE& 6F EQKT NJ46 k4800T SEGE) n k |

~

| Noé&KNNI @ moitgp H @I FETGTivqyEBRDONH Ok s j

-

ol | Y I‘,t,tll I nr
OKNr JR2BR@GIRDIL hWABa@hRe I @Enl J Nj T O
LT NI T nnrhSNGT NT ENK
L SNT PEIendd &KPJHMIGNENKOE|l T KOO&éT n

i KNKOh KNI H& NKHQ|

i KIEMIKF Y L nE] §rnerasp@ L BN K dlad & N [T
61 ] Nr RuadranOptatagsiadEd BONWKNG @ad rerdih TRTIkANIKEr frE 1
OT I KNYT ET 1T N1 TR, & &6 NIBL BEGEH & B PORAIOO
O KLN @11 TEL N BKP lisbldteh K NEMEKI O RENK e S
A _kn > @GEO &/r T Hah'6KHBY KRIE isdlad 3n/N, EmL O I6 I,
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2 6,8 = Os®hemestnidaygP strdinN] | A T@ N GIRE KB O T ¢
Ok NeeL o h DT i IhH &I 6KB N 4PH, CHINIBDGK BO h
isola@ T N NEAT O7, 4 6&ONKMN BI7MOCX/ NA D, 4 6 C

T NK@ERKA (hAON L A E] ij Sleiendmed 01 ih Of E dh §

ENET I AnhT nNEf OCEl Guadtaiagplbitr | T T i
assay
ST KT KT T T RKI
KI AAENKOéw ENKOék &SNI KKNJ K
eLed I rT 8 T NETK ccLoedf
(TL+T2+T| (B1+B2+B{ &+B) O
CM 18 10 28 17.9
PL 22 9 31 21.91
KP 52 7 59 51.93
PB 15 28 43 14.72
NP 13 32 45 12.68
CN 11 41 52 10.59
KB 49 12 61 48.88
UuT 15 32 47 14.68
AT 16 11 27 15.89
RB 22 34 56 21.66
KK 26 22 48 25.78
uB 38 15 53 37.85
SK 40 21 61 39.79
RE 49 13 62 48.87
BR 20 18 38 19.82
PR 13 26 39 12.74
PJ 10 32 42 9.8
CB 19 32 51 18.68
S. siamk; 56 18 74 55.82

Yo = xT ' yD& OYI&A[&B '. YBL OYBEOID/ .
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El § r fEMNBUligration in sand column biohEgeyd i RIETOI |
| 6e® G O 11 ThiNp IE 586 ®IN AR O] 6T §F Dr |
100%InKDI@Cb EINg roslgebrikapd strhin | O

ENEj k& EENRiassdy InNRIEFOEG G NNB i EN KO

eLedhNFTIil]eer6GokT TArdnLAE] ijNiI LG
SteinernespBPKEO REs0lad S N JENN KhelntfNOJ k E &l Ek n n
EKNT O8] AEOCOOTIT T & | n EDKOIMIIIAed KEND @

Enlr k NT OOh ol Ec@rNO6T BED Dl ¢ &diol ®OIS]
el © 5KPIdolEtdn I TEE & N KleInTNIGJ |k iEELK By Rt @k N T T
| NJ 6 BHQENKE IdBerDisobtel | K M 9GP EBEING [ H
ENKT NJj & F EGImrEAR WohdMdEBENEINE T Gi& /7 0 3" O

T_N KOGEE)T i apd GRT T QE N K T Gugirnim@E&0B® kkBg T Nh
RE KR Bolated ONT SNk N] O8] RT 61 Kk NO2 6 ¢

. EL ncel 60 ced n EL neell
ceLeohnDl I OJk OJK OJK OJK OJK OJk %ENK
OJkE |Thti| TNj] JAgThL TNjJIng ?
(n) )| (M| (M| (M| ()

L rENKPlisblatg O

1 1 1 EKNI 16 16 0 10 0 10 100
2 1Ejl] nE 15 15 0 10 0 10 100
3T 1T 0eNN 10 10 0 10 0 10 100
4 1 1 EKNI[ 10 10 0 10 0 10 100
5hel EEnl k 10 10 0 10 0 10 100
6hoel Eol nN 10 9 1 10 0 10 90
5, OEI SN ¢ 10 9 1 10 0 10 90
el © KB Bdlatel I 7] O

1 1 1 EKNI 10 10 0 10 0 10 100
2 1TEjJl] n E 15 15 0 10 0 10 100
31T 1 6NN 8 8 0 8 0 8 100
41 1 ' | EKNI 8 I 1 8 0 8 88
5hel EEnl k 12 10 2 10 0 10 80
6hoel Eol nN 10 7 3 10 0 10 70
5,0lTrThqg 7 | 5 2 7 0 7 71
el ORE Rdlatel | 7 O

1/ 1 1 EKNI 14 14 0 10 0 10 100
2l T&E]] A E 14 14 0 10 0 10 100
311 6NN 10 10 0 10 0 10 100
4] 1 ' | EKNI 8 ) 3 8 0 8 63
5hel EEnl k 8 4 4 8 0 8 50
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_ EL n el 80 ced n EL ncelf
ceLeohnDl I OJk OJK OJK OJK OJK OJk %ENK
OJkE |Tht| TN]JIJngTinhel TNj Jng *
(n) (n) (n) (n) (n) (n)
6HEEOI N NOIl 8 3 5 8 0 8 38
5,01 |1l heg 7 3 4 7 0 7 43
el ©8UB Bdlalel [ | O
1/ 1 1 EKNI 12 12 0 10 0 10 100
2 TEjl] n E 10 10 0 10 0 10 100
3 TFT6&ENN 7 7 0 7 0 7 100
41 1 ' | EKNI 7 7 0 7 0 7 100
5hel EEnl k 10 5 5 10 0 10 50
6hoel Eol nN 10 6 4 10 0 10 60
5,011 hg 8 4 4 8 0 8 50

Vol NKE M k EJ g i NT-GE KK § mi N TosdipBEL K bl 10
000000 00 O OBDDODION AT CEIN OETBHFIINONT GO G O ¢

L Kn] j k ENK(CHausipnGnrdSsggestion) T | 6T NO
i k E N Ruadrant-platessiay T ok lneNbStelbériesgk [ rn L O

KP isolateé k Dr F T T fAar &I T NLT NEG&ONI NIT kI
K NjONJ&WED E O r L' n h 6 KBY KRE isdla@ 3n/ N Emli GO I6I,
2 6 (Fb & & QanmkaRsoiinN | 1 n 10 InIRPDKINQ. 66 [ P T

KInLT arJdnénNo Gk nr PX CNNNGHES T @ INJEIRT I
7,46 00/ ., 300N0kNEIgiaiondresand dbiimrSbivassay

| TokLnend fn IBRIE ICHGeHIN @ 11 Th N IE E8 sl MBRNON] I 1
F'T 11 61nQo% i e & o Nid CoglgObmkap®P $trhin | O

eLOshNFTil]e 686kTTArJALAET N
KPKERED KUB (SokditeS N JENN KhelnfNOJ Kk EEI ExknnJ I T |1
E j AEOOTT T EKNIBEMShiNI  &INH GEG & MIOE &

N e

T T helBOEMEDBT RNER DG © DidMeaf @GHIGE M1 e
i NOLNRIF OOKNEkngnJIdllamEEE@F N ) | K
LNJ BKe] 1 nhT NOTNnljJFhd] RTLNKGgAI ijnsk
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O I EL (Rfeler@®sE | N E

I ngl NKT OT AREENT LIJéNRh, O0324, OENKDS
|+t EFTKJ, OOLSNIT AEI NéenjJ 1 anhlT NENKF

TI]QTNKTCﬂIﬁﬁEéNTleéNh,<30325,(3ENK|
inNN]TIFIhALONOGEITKEK, OKN] ENTI N&nAj
EKnNEG&T 1+, O/ 600IT ©N,

I ngl NKT OTAnREéENT LJéNh, O0O0331, OOEN
uKnllKENKhéméTNTENlmmmEmmmmmner

| g1 NKT OOT AREENT LIJéeNhROOLNGEKeET qOC
0322, OENI | Nénj Ok NStemérdemael 66 h NI 1
z‘ha//ana’e/vs/spENKéSN('jTEgTNhOéﬁhéKDI-Et
'N® , OOEI O8OKN] ENT j KENTI Nenj El
gﬁIINTINOEKjiNgNENKoEIIK

TngTNKTCMﬂ:ﬁﬁEéNTtjethxm_NoKelqol
| No e KNNI qéhj gnl i N1 dugrokNENK&EmH
/[ . OR1"' O

Il g1 NKT OT AREENT LIéNROOKk NORAGYNJI N
el edshNIT i.k6 ©f KENI ONRBEL O KKOIF BT
EKJI NGNENKOGE| T K* OEKnES®T 1t

I n T AKEE BAKNOOMNMmIOIOK AHWE GO AE SIDIOE © O
ENKI AhT N6KEENIT T o6l OT 71 Ok N3T é61 6«
| NAEN§g] a,, BPOEEIT NG NEQBHET T &N,

I ngl NKT OOT ARE&NT L' J egNChIONDEQ 6ried gNal] 06080
ENKi AhT Ngal ijjnAHAQeeL6dhrNIT I ] ESN
LSNlnEENTuﬁﬁTNEMnEﬁémlEmmdﬁva

?2i fspgqr*OP, H, O_ I bOL, ¢ O@mdK_ d&qQ
53.G0CI rmkmn_rfmeclgaOLck _ r mbec
@ma_OP _r ml * ODj mpghb _,

Bedding, R.A. 1981. /howmast productideadp/ectanh
Heterorhalzpgsies (Nematoda) for field control of insect pests.
Nematotagi27 : 4109,

Ei _gcp*OP, U, OO/ 71/, OORfOa@xaX jarcg t _
41 2,
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Gaugler, R. and H.K. Kaya. 1990. Entomopathogenic Nematodes in Bi
CRC Press, Inc. Florida. 365 p.

https//: nematology.dagmgilyen/morph/steinspl.htm. All described speci
of the gen8rainernema, Neostemedietvaorhabaditis

| _w_*OF, |, O/ I756GH O Bgjt @epndnd/Ocda Om
aml gr | rHOrOdMOR & @ T €oc , OO0
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ENKThLFEY énHLIY AT NENKS1 Nr J&j Nj
Mass Production of Entomopathogenic Nematode in Artificial Media

Ingl NKT OhGBEKBNT KAENBOOKRNDI
Nuchanart Tangchitsddakidraedrat Ruengwiset

é S NkeBWOEHIHFN K 5 =N B0k DR EO] ESNenh OJ «
Mass Prodyetibomopathogenic nematodes

Y T é(abbtfaa))l O
ENKOeINBIEBMDIEIIHION k E Gel NG NKjod Mdl] @
| | Stefdernema siai@ystian) R1 L Njj Tih ®©1 T © B & peK f peE «
I RS N JihrhT EOEN® NR 1S3 MENKT @illk@ JEDI T NG
CMP PB, NP, CN, KB, UT, ABIRRRKCRIGBKCEE cpelke KN | 1
[ L] TAl NG ] KAOKN]GOOE 0ESE] 6 0DOODO5 0 O
/ 5 ,,0600003/ . , 3 O DhyX I ONK@«ON QO5E, KonQJ K08 NN Ji ki
60| KiKPistaefh Pj © &k NTI6NG kNiKr O 0@ i G603k Nl
i k| k NRE IO N B i i Qh B KIEKOW @DEWH AN nrO & | K 7
el OGRBOEKRTGeh 6 & N E KK RRED imrNE,T KO8 3], B I-OROK!
I NI NKO@.NEBKn 2O dME&EOH KN OE, KNGT nk

Mass reanifly entomopathowanetodseéatesn artificrakdia,
chicken egg mixed with lard and water ratio cRbdtifwhs/ adays
comparison \Wvnernema siafRysrain)he results showed that
entomopathogenatodsslat€sM, LP, PB, NP, CN, KIKKITJBRTSRB,
FE, PR, BR, RJ amie@Btéole produicieoB.2 9.2 11.2 7.6 10.8 12.8 13.2
13.8 15.5 8.2 11.8 17.2 5.8 10.5 9.2nanthibdasihen20 g of media,
respectively/hile the comparison strain (KP strain) yielde@ an average
million per 20 granesliebichThe highest yield isolates were RE, 17.2 milli
per 20 granmexfiand higher than the comparison species, which isolat
collected from Roi Et Province, followed by KK and RB equal to 15.5 an
p&media0 graseparatdrom Khon Kaen and Rasgeiive]y
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Y T (inBaduction)

el ©6 h N I HntorhopahSgiric i éveBitdmid i KEaG L m 1] NN
6] RT 81l k NINEEIinNO 7.0 J1 O GnrEITIi
EnterabteriocelacEXprotabdsps. 1 7 OnKnil JEAT &I Kk A E|
symbiosi¥ h] 6 Gk k Qél EOT él noKnj 6 k n NT i R
I S Nnkedtigay& juvendieh ] ceL ©6h NEF T 1 7§ 6 NRT T Al
I NEgnl ES) huhl NJ KKJgNI N sﬁlr@c]e)( EOoeh

ENET nRI 6
] kKh] kntj OF
&epticemi@k NT Nj
] KNIJNHGEI T RS
&7 Nj 1 Al 1 nQoO

eInoKnJLOnEKNK)D RO} ROU
) nNEKI h o KRI ij Nj &I 81 k N
NOKkNDIFhélI EOJKEO O OkNa

Gnr E8|] RT O1 1 &dTWd@rRjl Lh.
amphimicteel. ©6 h DI T 1 ] 6 &8 KNGATONTAG T H TN mijo
EIT Nhél EOJKEOOSJ NI I OJ thisstadgeNuvehil®)l ©E o

ENLNLJIFNINKLSNKI E[Kh@amuﬁmmemNmm
&ypodermal crOk)Nh Oh Ek N1 8 G kime@pQ-T Eekl SINSOKLTI L'Or
Ok NdeéekNDr FTT Al I Eé&NE &NuEsE and Bokmaie) O
| 77."

el NJLAd Al E ménmadidadteniudnE cell © ¢

T |
complex)ceh ©KnAn T é1 N ] EE&NEIT AEI NTJ NLNL
] KN67 g1 qqOO6hj 6 Gt NNEFOESNEenhOJ k EK
elLedhNFT I ] E EknndIl MNKIoA RIENGTkMGKRK NEr¢
el ©6hNEFT T ] E I NI SlEseE i B ddh I IS KR
axenic culfure r ce $ymbictic badexidd]é h €10] OOT n I I NJ

i
6 | Rmofbkehi©cdlturgmbidticbadfenid Beddi@dd, 7760 & OO Gnr E
el ©6hNFT I ] LOEEI n NOT 1ThehWNie®Shated || E
Environmental Protection AgericyE(E&RANJI | K I hij AT T n 1
KIi JT A RE]| « [Gauglérjad@i& Z ij N O OIOH«ke | €Joth &) |
] nNEEI ©eNE& i NETG® jedod B g 11 iNh ON Nk INT
TnNEfOT Ari 6KEOOOOT NREEI j n6K|] OO
AT T na DRATEPTRAINREEh BPRRENONT §ENKO ONK |
OjKEolRIeKnREOKEEI1I0|,L,OOBl?OO

~

Efaily Steinernenatitidel | T O6 Ocel 6 GOkl OO6h] E!

N
—_
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E NG &Bs) NBOSIQKAYSE N ICHESS) 1T TN’ IKEEe INTIKRgn 1 O &
' T I KKsPk O RBKS(DEDDy Beterorhabdi®iael | T O/ O el 6
K © IREHT RGO Q0K eNé Gk T OO och 61 SNJ NI
jnAHgeET & HALINEOOIGhT Al nr O] Ecch ©é N
'k N] §1 Nh Ok N61 NNO ki R] Eceh©EnNj] &I I N
ceh 61 RORBE2YT (& TIon3501 3NeKdY O OkOKBE AL INE () § . B
ESNENnh QXKOERNNOKO B KBTI | NI ®IK|6IT @& Q I ZEY
0381 BRK 6 SNK I ke & mkil 1alfikIGacEnd & NEr OjnE
cch Sikemesp@El | DRT 1 KPS OE(RES TR ExEBE TENDT1 ¥
01 §EBsI«INAeEmpkabei®E] ¢ DRI dMRMMPKIMO & T SNE
0] KAJ 1 ooemepmrmlr&u;lgmms@mizﬁuaj |unNm C(EI ENK
I 'k NjREE N OrOROKRRE B R 8 ¢ h 6§ SKRAKREEIN ;
i K NOENONTNr J|] KNJ NHeeh eEr] NJ El | NI NKS
LNT Nh G228 KNL § ke duliee B Ok j-1€ N TOGXMNIr 1]
Tni I RKQHGORKT K Ok N O H KREgGhNEBY * BOROEICET 0n' |
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