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BKAR— BRI F AR AR

A
GHEE R E YRR
A VBET 5%

w2

FIR SRR R A YR A > PG REFERWREEERZA0E - HHBE—EE
WKB M REE A T ROMIE » TEEF R A TARE » RBEE A 1R INRRE » 11 % B ML B 1 2R
o e B YR TERY ~ IHF - RFEEHE - BRATHAFBE o &5 E &
R ZHIBRERIERTIAM » BRUE27E 140 KDa A/ YR B 3% o B B R IR E Y
HEELRAERNEAIRER > BRTEB SRS Z8E4 BRI Fl
TBER » HEGHIRAIEIR - AR o RN EATERE A BREELC o

HAAs DA BRI 205 E ~ TRt BR e 5 - 2By A8 B R8s B oy
Bgk o BRAHMSMEERE » WUBERBSNEER » ARES 1 RREEE
TEFSTIERIROZE Fr Eo3 Rk 2K o IRIBAEE Q00D Z 3038 » IR (IDILIE » A8 ER O
3 R AOA M RY o SRR BRBLER 045 SRR TSR » T IR D R S S
R AR A KR » B 0B RS 2 R HORTE T M R o

BRRER 7 HESAEE NS KN EMMBYRSIRRIEY » HEHE LY
FEBYIZATE - SFEN - RE BB 56 BNES » 2 EHRIYE -
1 4 fEFTREN M BR DB R R o RUBREMSBYEK » AR EE E L H ANE
T B A REE 2R o AR VST B » B S HERBURE SN B
B VTRIRIR K » AR IBRITOBEMEEIRNE o ERH S0 E S a5
enfGHORREI S » MBI E » B HASDSPAGE » ELISAZMF » B4 HHSSITE 5
o RARSERREMEVIRE » TR SR ~ SRS R R E M o BRI SER
AR RAIS » TEARRE - BREFRERFIROWE » HSHEERERY
SE A VB PE(E ) IR « ROE W LR R FRR P F BB RLEE o

(FRHEER | |MDE > DB » MRIFEL » /BN
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AR BT Y B S T R 2REA 1A R S T SRR R 5 4838 304 (Feitelson, 1993) o &
NEHE—EERM KRS » FF R4 BELPIRENE  ErESIAR » #
52 AR RER B EOMRELNER  BIEREREMRIEER KM
Mo R > SBREIEIR ¢« W 24T 503 (Gill et al,1992) o g5 DT RIS MBI ~ S »
T AR AR RS & 0 FAZREAMEESIE o 4 E A B 193 8 (Beegle and Yamamoto, 1992
van Frankenhuyzen,1993) o 7£ H Rl (#f FRRY B AU FS 10-5052 /588K » ERRMIBEEH Eik 5
A94> T BEH KRS 50 kDafy » &S F& - AR » KA J1{H (potency)HH
YRS o MIELIT S F (molan) B EM LB NEBRZNE » SRR EHACLREHRSA
#i| (Feitelson, 1993) o fiN B2 14 » MIRIRIRSRZBUE » 2RSS HBFER—
fEMAEYEIR o

T BHELSTETHEN M

HNOENSEERE - FTLIE R ESMEER » BfER  DHERIEREE
ST BERRYZE B3R -

1901 A A AL - FEAAEBHEHRE  IREERRKESREL & ) EREEE
fi (Ishiwata, 1901) o R BEMESEHDAEFIEZ — o KEF (19798 B{E 8575t
WM AR A » Hhda:4b da ey TI0FEHFE R MFE! (Obha et al,
1979) o Dulmage (1970)E X & f3 & RIARAL &5 84 53 B 1 B TS B AR HD- 1558 B4 0 4
PAtBF) » oAk Negevid iz /N i R IR 2 BV A0 » B AR DB LIS EEfE » H
FE 14 o SR E I ~ 342 % 1% 55175 (Goldberg and Margalit, 1977; Margalit and Dean, 1985
- de Barjac, 1978) o Chilcott and Wigley (19937754 B sk 4Z P Rt &h 3 b 53-8 AR B2k o

N B HEBE BN EE R AR A4 B R #E (Burges and Hurst, 1977 ; DeLucca
et al,, 1982 ; Meadows et al, 1990, 1992)  $hid IS HH NI EMF 2 BREEMRL - Bkt
AT F RS o EERNEZRBRIEPFEEERNME - FRSFRKDETRLS
B4 RIAFTARE A IR 4 H S S Jarrett and Stephenson, 1990) o ¥ B8 2 —{H12 1}t
HEER AEHGREEMWRRARMBFHIRPEFE ZHIBRIE Meadows,
1993) o Donovan et al.(1988) & A& B 43 B 1 EG2158 2 # S R X DA BB E HhB H &
o DeLucca_et al.(1982) E ¥ ¥)¥7 8 o 53 Bt 1 ¥ RO EEFE B. t. colmeri o Kreig et al.(1983) }
Huger et al.(1986)8 7§ 2 ¥} B £ (Tenebrio monitor)s} Bl i B. t. tenebrionis 4§38 B K40




BHH— M AHIBERER 17 - 3

ERRBEYE -

BT YIS IRIE M AE JL 3 IR VE SERSHIER 2 85 L S BESIBE N Smith  and
Couche, 1991) o SEL D EEHRRBERBEEMIEREKNEBRHACEY » BEmZ
R ERETHMERE - FERSEZHFNHE LS » Smithfl Couche 199D B 23
MZFREH ©

TR REE S EMEY 0 A LTFIN - RYRFAIEHTE LI EIE D
HRIMER S o T2 B Bacillus cerens, B. t..2 BATE T REM Z 7 BERE » RF 05% 585
JIT (DeLucea et al, 1981) o fE HA b » FHEIMIE YR B84 B 5 2.7% B #% 1118 (Ohba
and Aizawa, 1986) o TEIEHE 5410 TR » A 2450 S #5115 (Padua et al,1982)
o SEHEFFRZATLUE M B NEE L EPZ o » HEBFEREMMESE L HED
HESHRERT » BEBPFESHFENIE - BEMEIHERMIAT 1% » AT ¥Erf iR
SE B J T & 73 fff (Travers et al, 1987) o SLRFBBUET » AU NEHS8E o B3
R AR B AR A S SR B fh 20/ R K £ B 15EH & » BSsERRPSEK
HE » BrAHEHB Y EN 1 EHE Martin and Travers, 1989) o S H&H DEELMNE
sk HARIERFEMAEZER o % KB EMAFIEMEREIENN T IEENSEHRIE
» 2R EEXMBIES 84% » i A5 2] A3 £33 B3 A P 8 (B6% ) FN3E R (60%) o B I AILE K
R~ iR ~ REMBY I an ha R B3R » BT ThE ~ Fbk ~ J0ms R i
AP RO AR A K 2R DR AY - 3 B3R o [HECT B BN ~ N ~ HAE P B BEIR M2 4
AR S REIR o BRI KCEEFERT ~ FEdL ~ PETHE L3P SRR bR ER DT - RREESE
SR IAEMFER RARNMFL » BEEIETNENREREEE » BEESUEKE
WAESHEEE 1992) 0

RMLEFAEYNSERN TR HBEFHESMESU SR NTE LR o Wigley
and Chileott (1990) % ¥5 H I 8 2 #F 1 T #8 A& 1247 00{H &4 53 B A FE R RO iE e » 755
il R RIS o Slaney et al. (1991)333H B. t. kumanotoensis 2 #5454 $ 75 /7 EKARLE R
FRFEFE T G IlE A © B._t japonensis & Buibui A ¥ AR FRNAERGETFES
A7 4 75 14 (Suzuki_et al. 1092 ). Bradfisch et al. (199D IREF A SRR BER LA F
4 o Zuckerman et al. (1993)F F #F 7184 CR-371 50 A M PH G HEVIR IR 7 8% o BRI L&Y
T e 9 % g B # 7% (Osborne et al,, 1985) o Keil 199)7F B & S FH ISR & 45 H B LL @5 Es
TEEBRSYAZEIEL) 8 o Karamanlidou et al. (1991 B + 3 S EEZ B OE S » BWWE—5
T HEFRTE BRI WA 45 o Bottier et al. (1985)FIRA 0 M EANE N HENEIYE
FRREBRAENG -
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DR T ROE I S VA W 1 5 Kreig et al, 1983, Huger et al,, 1986) » 5544 £
E 30 W B 4 YR Eh YR 21 TE 14 AU BK ) B (Edwards et al,, 1988) o Feitelson (1993)52 3@ i1
HHEzHFE0E BETREBWKE  F4EEY HE (Trematoda) FIR3H (Acari)
o MEEERER I HOENNERESEY | ENEMRENRRERFR | HEMH
BERESERR | AEWIGTE TR » RMB LB R ERRENE MR AR REN
RORE N SR » SBAEER A M ETE T BT R B REREY) eukaryote)  FGiES
HoE R ENY o ERE BETELL » E6RMEM » 2EHREN I EM BN H T
BB HAERRZHER—)

I AE N BIEE SN WA F S ATE R (Agromyzidae) » FKUERLEL » RIUFIHE U
HRF S NWEE o WEHAEH 27 Spodoptera exigua) 7R T HHHTRYFR F HIZK
I B SEEETR RS M+ ERE ) BASH TR S BIFIEEE NN
WL AMB RN RIE o HE I HEEE 25 & 1% (Feitelson, 1993) o

I8 L EFIR T K — {E# L3 A ¥ (evolutionary interploation) RER & AR AR & PIAYTR
LR R e X R (M A—B— C— D), B HIRE N E B E LT EMHBEG
A, BAID) » JRPIEER I —EH N ENFELPMYMORFEY - HLBREHHER
A4 37 5 (Feitelson et al. 1992, Feitelson, 1993).

M~ R DELEE

FRBEHEZESE » THEE DHENBES » IR U {EMFEE (de Bar-
jac, 1981, de Barjac and Frachon, 1990) o K KE (199DRIF] I HAFL I FHIR T (factor) » #5 8% 17
143 1k 2018 HYL [ A 4ORE M A HY o 5 & 7 527 o1 PR S S SRR D I e » (1)
S5 ET IR AT Fh A S i WA O 8 5% T A S S L 7 B (Krywienczyk et al,, 1978, Lynch and
Baumann , 1985, Smith,1987) o 4} » R # 8RS E B H Z B (Groat et al, 1990,F%F
» 1993) o & SIIFZIR AT LA 2k E F BN B % (Ohba and Aizawa, 1986; Chilcott and
Wigley, 1992; 2%, 1992) o SDS-PAGE o] fi2Kig T FE B & & E D HH AKX Brussock and
Currier, 1990, Chak and Young, 1993;F% % » 1993 /i F ks FI AR & HigZ BImlE -
eI A T B W B RN o (B 43 8K 0 8 A4 54 5% (Gonzalez and Carlion, 1980; Chak and Young,
1993; 5 25 1993). Hofte 1 Whiteley (19804 8% 11 B K5 5t B B H B (cry genes)iYFRIRAY »
ERERAFEHE B2 HRAEKE o 3RS EERE R IE (PCR) ATH] F 39 5 Fl
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Tablel. Examples of Bt Target Hits (Feitelson, 1993)

Target Phylum Class Order Family

Pharaoh and Arthropoda Insecta Hymenoptera Formicidae
fire ants

Leafmining flies Arthropoda Insecta Diptera Agromyzidae
Houseflies and Arthropoda Insecta Diptera Muscidae
stable flies

Sheep blowflies  Arthropoda [nsecta Diptera Calliphoridae

Mosquitos Arthropoda Insecta Diptera Culicidae

Craneflies Arthropoda Insecta Diptera Tipulidae

March flies Arthropoda [nsecta Diptera Bibionidae

Black flies Arthropoda Insecta Diptera Simuliidae

Mushroom flies Arthropeda Insecta Diptera Sciaridae

Diamondback moth Arthropoda Insecta Lepidoptera Plutellidae

Armyworm, corn Arthropoda Insecta Lepidoptera Noctuidae
earwornm

European corn Arthropoda Insecta Lepidoptera Pyralidae
borer

Codling and grape Arthropoda Insecta Lepidoptera Olethreutidae
Lerry moth .

Grapeleaf Arthropoda Insecta Lepidoptera Zygaenidae
skeletonizer

Alfalfa weevil Arthropoda Insecta Coleoptera  Curculionidae
Corn rootworm Arthropoda Insecta Coleoptera  Chrysomelidae
Colorado potato  Arthropoda Insecta Coleoptera  Chrysomelidae
heetlle

Mealworm Arthropoda Insecta Coleoptera  Tenebrionidae
Soil grub beetles Arthropoda Insecta Coleoptera  Scarabaeidae
Aphids Arthropoda Insecta Homoptera

Sheep lice Arthropoda Insecta Phthiraptera/

Mallophaga

Mites Arthropoda Archnida Acari Tetranychidae

Animal health Nemathelminthes Nematoda Strongylida Trichostronglidae
nematodes

Plant parasitic Nemathelminthes Nematoda Tylenchida Pratylenchidae
nematodes

Plant parasitic Nemathelminthes Nematoda Tylenchida Heteroteridae
nematodes

Flatworms Platyhelminthes Trematoda Digenea Fasciolidae
Protozoa Sarcomastigorphora Zoomastigophora Diplomonadida Hexamitidae
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RTE BT FTRORE SR o IR G B M ME AR IR E — {ER DNAFR 5| R B4
(Saiki et al, 1988) o iEIEH BWEY » 2 BARYDNABIAI 4K » RGBS O] 547 K B i
$5 o Carozzi et al(199DFE AT HIBE 3 HEH ey 1, eryllIFIery[VERMIG | F » i§LE 2£R 55
HENAE - MPEMYAEFERAUE - ARHKASBRERR ERTERIE HE SR
CRBHRYEEYRENNS o Kalman et al. (1993) 5t 818 forward 5 | T 51 2 re-
verse | F » ELAEE ory IEE o LA A ESEB KD E LRSI o R
BEEHNERDRR S EFSRAEERY TS A REUAFEHE RS
BT I 1 (Beegle, 1990 | Chileott and W igley, 1992) o fF 2844553 Bl 37 LUK Fe BEAL ~
R IR AN RS GG B RN R E G T o WHUREE S RBEENED
5 BERE (B B B > 199078 B FR 1992; 1993) o

h-~iEHEIIRRRE

FEH AL FATTT (antibitics era) ZFH » 2R MHERKSREEGHON-X
R EVM A MEDIERIEY)  EEMENSREEBNERENETREEEX
e R AT » BRI EEEANER « BEESHEAREEEURERE
PERIPEIRATAEY » Bl ORI 43 4 4 VB 30 DAGE AR W 3 RO L A8 4248 o SRAFTTT LY
FARLIHE » FIFAFNIE 2RSS STHAFERERE » EFAB T E -

SR REIAL 0 TRACEHNSE LB ELE EEZMER - mRTHE
HEFZPT ~ BRERNE AR RNENERET A —ERENRMASIREES Y
FEtEFIThAE Z BRI GR ? X R BRI BRI - ST T BRI AR R B
B LR ATES - TAENRBEAREEART B X B2 R OF X5 R 52 530 Crys-
tallography)i) B AEAT B » BRERR T 8K 18 8 F 89 = BE 22 R (Li et al, 1991); (255 % 5 R e HE
B MOMIRET 2SI E o M RMEREHRDESEBRERhA 2 R
» IETHEE — R R RAMEIRES o

HERESNBRBRENGTF > RMOUTUREPHEESEEEEH0NE - &k

 EFSE LR FRTIEIS AR - TR NS RAENEZENEY » FIASREER(
chimeric toxin):Z {28 » J@RRIE 4 FQ R EE » RERETBOF » UREFES
EABHRUECHER - BRI ESNR AL R RIEMER K HRBE R o

AR 2F PR BHFRNEEFISGER > Hh0f2EREE KN o
AREHF AR TENERCHERBREEZEM  FoEERCHERE
F35F A (expermental use permit) (Feitelson, 1993). 2% 75 B it/ NS4 FIRO 8% ) 038 1 T 72
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S MVPEZER o BMTURIEEHENHESESWMNE - R - EAME
EAb > B PUEBER o MR BENEZ RBER KRB BREABHEZE
DR (TSR B YT R R TS A » B ST NEERZEIE D ES
TR RS B Rt o PR DA TE S AN S T EM ~ N o RMPHERR @ 58
REBER > FREANBAGERNZ AR » HITEH o

£ 2 Y7

FEEIEE 1991 - b B $ 1} 5 Bacillus thuringiensis o 341 & % o Py VEM o Bt .
p3T-420 »¢ ¢ A B KEHoRME LM o ILHE= FIHE » JLIEF i
B % CMC.

Z2ATF ~ BRMEDE ~ 2U0E ~ AFE C RER 1092 - DHREAS ST EAENEE
v § —HFEAEREENE o B4 YE#32:387-393

LA ~ RS~ B4 1903 - FI B R BHE RRRIHR B E R D B RS b D (|
Z 5T o AR & T185:70-78

Bl A ~ S ~ EEEES 1903 - FIF SDS 3R PR Hic S B B ok o AT R I RE AR D
PRSESEOSRZIA o HRETIS5 139-148

ERA  EREA 1992 - BROEAESNECER  AHUEIERENREEZET o N
— BB R R BRI U AT IR R, o BEMF YR © pp. 90-93.

STl ~ BYELA 1993 - BF T BIBEIR S 82 R IR — NS TRTRHRTEYS o N\
A B R BRI AT R ITRL R o EEYF Y o pp. 324 -326.

B S BGRA - R 1903 RO MRS E—RERRHImE - N FE
B R ER IS0 BETRLR o EWF YA © pp. 332-336.

EFEA S BIATR 1990 - IRIERT A A YEBHR BRI R 1B N E AT EEE AT
H PR R o EPA-79-009-01-144. 24pp.

Beegle, C. C. 1990. Bioassay methods for quantification of Bacillus thuringiensis deltaendotoxin,
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Abstract

Kao, S. S. 1994. Bacillus thuringiensis— an inexhanstible natural resources. (Biopesticide De-
partment, Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Wufeng,
Taichung, Taiwan, R.0.C.)

Among the microbial control agents (MPCAS), Bacillus thuringiensis (Bt) is the most

promising agent for the control of insect pests. Hundreds of Bt isolates have been classified ac-
cording the serotype of their flagellar antigens. Isolates representing these species show different
toxicity level against given insect species. There has been much effort in the isolation of new Bt
strains with the aim of finding strains with a new host range, or increased toxicity against a par-
ticular pest or pests recently. This is with a view to the production of microbial insecticides or
transgenic plants expressing the Bt insecticidal protein. This has also reflected an increased inter-
est in Bt, both as an environmentally safe alterative to many chemical insecticides and for the
control of chemically resistant insect pests. Bt is widely distributed in the environment and can be
isolated readily from insects, stored product material, sericultural environments, the phylloplane
and it is also a ubiquitous soil bacterium. Despite the capacity to assemble a large number of Bt
isolates into a collection the key problem is to distinguish new strains. Strains can be characterized

by a number of techniques including serotyping, crystal serology, crystal morphology, crystal
profiles, plasmid profiles, PCR and insecticidal activity. The tropical and subtropical climate, di-
versified topography and mosaic cropping system of Taiwan, provide a very rich microbial re-
sources for discovering novel agents with high pathogenicity and broad spectra. The opportunity
for finding new Bt strains will depend on screening isolates against new insect pests or large scale
screcning to find isolates with increased toxicity. And the finding of new Bt isolates having novel
insecticidal activity and/or increased potency will add to the list of isolates that are specific for
new groups of insect pests or serve as gene pool for further genetic manipulation.

Keywords : Bacillus thuringiensis , isolates, strain characterization insecticidal activity.






