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fshEABMHEEREH/EAXKBARE
F RO T RS
WX

il RFEHRER WM 310029)

B E ENE 7SR R E R AR (Beauveria bassiana) ¥ M5B 5 IS (PU,
pmol * ml™' « min~') MBS BE 3 4 (LU, pmol « ml™"' » h™') & H 7 M0 2 8 (Melanoplus
sunguinipes) FEFT, S A NS HEAE A ISR 00 T R4k, SR [ B E TS H&
EREX LT, BT HTEE K 527~ 16.89d, PUR LU % 515 047~ 337 x 107 H1 0.00~
56.75. ¥ PU L LUABIMEMESE H RIFRCRE LT #7354, RAE#E#& PUSH
FEHHEXEE ELUHEB IHXARE, XHEMHE 7dMFCR, PUTREL LR 67%,
HRBAEXE, Hib, PUTEYXREEMTE S-SR b, MR, FEH
PUMERERAEANEAME., IR EREE N REFNT LS5,

E@ia RAEGME, FWIME R, F o HXE, IRe

SRS Q9399

B A B E (Beuaveria bassiana) EERMARAE", KM EXRTEMHFR
A, 10X, BANEE -EEFREMESEAER R DETEOINEORE
Fik, BB I T RN EY Y UM A BN R L.

FHEF-BREIHFESTEFTERESR. LT HMAERY HHRNE RIKET#
REEV EHREE X —IRE SERSHYMRBENESE XY, MTREBAERS L
MEERMHLZAEEFE ARG ERMVEOMN. /LT RN, B85 R RS m B
HEW, MR M E A S TS ENEME TR AT, El, BENER
BRI SRR OEEENEEZ DR AR QPR XA
¥, R AREBHRBERER. REAMEHSHEAAXENER, B -2REMNE
AR BHSEREENE L, RELENFKITAERE. FEENET 17 EXA0RE
B A E O8NS 8 B 35 v R At i SR (Melanopius sanguinipes) MR, AEE T
Hiit s o it Lk B R PR RERR AR BB AR 0B iR ay T R

1 A7

1.1 EFER
17 BB PR 8 Bk RAEE ARMIET M E Z LY (Schizahpis graminum) HIRE i E

* BFANFEREES BE GRS ESNHTE g REEES TR
Wi H 15 19070702 ’
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¥F (Diuraphis noxia) b5 8 %% (SG 8601,S8G 8701, SG 8702, SG 8801, DN 8803,
DN 8804, DN 8805, DN8806)!"%. HAE kK A% H (ATCC). It € X (DAOM) T %
B (USSR ML EHREVN, F TSP ENSEIARS, hE mE R £ K%
A 4 2% B Y 5T E Khachatourians G. G. #2860 5 #F (GK) Rl 13 4 B ) (ATCC 44860,
DAOM 144746).

1.2 B®AHME

FHHEBTE SDAY FiR EZiR (21°~25C) 5 7~ 10d, WES LW FHE BB,
WEARHEEL R 10T / ml, 5.

ER A BB LT AZEMEKENEPEFE, 24" ~28C, XEABEN
16:3(L'D). $Bib/a 10d A& R (2 WA 3 #9) AT M, AENBEHLECH, #F55E 30
A AT AL ALBE, R A AL B o xf B, e, AR B TREHN, ERFLA
ImAAFEBRTRE 2, CTHEEALBAERT. RE. BEHKBRETH 20om B
Hem RIEREEWN, RO AR R4, § X443 K EnE R EH, 7 21°~25C N #,
ZFAMBICHEIE LB HEY U RSB, HRUEFRLB LA,

1.3 HESEASNE

BFHHRSEORMEIIERREGIERMRSG. BHFRT 1% 0K (W/ V), NaCl.
K,HPO M MgSO, * THO =AhEI % 03g/ L. &85 B A pHT.0 B 0.2mol / L BEEEER
B, 120C KK 20min. S0ml = A B R 20ml, B 2m] LB (10°HF /
mb) R, RIGE 27C FIRF (150r / min) 1535 4d. BHEYWLLE. BRET - 20C KA
TEMERMMENE M, BHYIE 37C TR BB TIHFE.

RAFHNEARBEENEOREERR | 0mmol / L E-BHB-NER-NEBR-HE
M-FEHEM - HEER, ZAEY 10mg MA lom ZFRETRERDIRFAELERR. &
F Bidochka # Khachatourians 89 75 2 8™, 5 2 10mi 3 3 i & A % 0.1mol / LTris—HCl
FPW (pHR.5) 1.8m] AT FR HE R 100ul, BINA 100p1EFEMIES, E 37C THRERS
(180r / min) ¥ F% 10min, A5 B HIKH 1min. EBH. AEHREPE 3 A 100ul#iAE, &
g3 B T 410nm (0D, ) T MERKE. GHREER 3 K. REBRPEFREHA
.Opmol * ml™' » min™'EP % | MEREE A BIEH 86 (PU). E 5EMHBEERE KT RR
WERATRAX.

1.4 HaSNBEBR R E

EHEEYMIIEMERBRBRNEB I ESEABHRE, BH R E 0.01%
MES (2-[N-T3mf L] £ 55 %8 ) —NaOH & M3 (pH 6.0) it A 1% E [ B 2% BAEFHFH. A&
BB S RFGIEFY B 4D aml £, 550 A B 4GS 8L IBEAE T - 20C WA ERE M,
BRIy TRIRE.

5 8815 ML W E 5 B8 Hegedus A1 Khachatourians™ (877 %, Z#4 10ml & 30mg *f
B A% AR B 7 T BE 5 90ml & 207mg A% S AH B8 A4 A 100mg BT hr {7 BE #9 0.05mol / L
Sorensen B¥BEE P AR G, BEMN, Z MW 2ml £ 3I7TC T REBETMES 100pI38 B R
G845, B ITC T |0min, &ETE 0D, THERAWHMARKE., EIEBEASE
AN Iml R WA E B PR B lumol 3T RSB, BI2Y | MRS B E (LU, i2 R
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1.0pmol + ml~' = h™Y), $4 % T OD, A B R 21 0.001.

i AT B WA R ¥ B 2 Sigma LF A .
1.5 BESH

R T BN L A TR B R B AR B A LT, B E R
i) PU A LU M 32 {84 3 3 i U FET- 3R a%, LT, 347 HI3 4047, IR AL P #R S B(0) M)
T B B ARAE R () RN, AT R E AR A X SR ERER R
ERLEE, ATTITAT PU A LU 1B B3 IR B L,

g R it it
21 BAH
Kﬁﬁﬁﬁﬁﬁ%ﬁ%$m@1ﬁ%,ﬁﬂ—ﬁ&ﬁﬁmﬁﬂ%t,ﬁHEMEﬁ
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| BRRACES 17T P AREKSERTREART / ml) S5 i SRS ) BT FE T
Fig. | The cumulative mortality of M sanguinipes after topical inoculation of the conidial
suspensions (107 conidia / mi) of 17 B. bassiana isolates

A1, SG 8601; 2. SG 8701; 3. SG 8702; 4. 5G 8801;

B.1. DN 8803; 2. DN 8804; 3. DN 8805; 4. DN 8806; 5. USSR 2553;

C.1. GK 2016; 2. GK 2051; 3. ATCC 44860, 4. DAOM 71453,

D.1. DAOM 195005; 2. DAOM 144746, 3. DAOM 210569; 4. USSR 2274; 5. Control.
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ERAMETHRMEFAEMREEEREN, MEFEHKS ENFED FE R SR
JB4~7d, E 10d A RO BEARE; MENRENERAER 10d SHETBEMSK, ik
AMBHBWH USSR 2533, I BB A LA E ¥ 8 5, HW % 5135 %M1, A
AT ER SRR B R RIE T B B, MBS R MAY T %5 Wb,
MEGRBA 3 LRHET, BAEAFACEO R PEEES &G FARERELSE
W HIOBERBEEN L FAERKY L ER/E =R, I GK 2051, USSR 2274.
DAOM 210569 il ATCC 44860. B2, RNEF EMABRRHHUE SRR XNE HERE
K, Bt R4 0 B e BmBeaE .

RBILES AT, FEBEROES (R DEREX LT W THHIHE R 5.27~1689d, %
VR PR 6 MY LT, A8 6d, RBRHRBOFS. 552 PEGFEBHA DAOM
195005. DAOM 210569. ATCC 44860 % GK 2016 itj LT % 6~7d, KAt bkt LT 7
7.5d BA Lk, USSR 2533 34 16.99d.

2.2 EOBSHEMREH

MIMEORMER YW ELER (R DR, AR RN EHFBEEEES R A, A
8 M ES BRI MR K T8 E BAHEE/. GK2016 # GK 2051 SR EREE

£1 FRRBENEAE RN DRI T, R T NA M E SRS EREE

Table | The LTs's of various B bassiana isolates against M sanguinipes and the

activities of their extracellular protease and lipase

M B LTs BOMEH BE NI T
Isolate PE 5% B AR FH+SD"  PU£SDx107  FH#=+SD' LU£SD
mean fiducial limit dry mass prolease unit dry mass lipase unit
(d) (&) mg/ml pmol » mi ™'« min~' (mg/ml) pmol + ml™* « p™*
SG 8601 6.17 (5.69~6.70) 2.84+0.41 2.84+0.62 2302021 29.10+£3.47
$G 8701 5.27 (4.84~5.73) 2.61+£0.53 3.37+0.47 3.60+1.34 51.45=18.92
5G 8702 5.84 (5.35~6.31) 3152045 3.31x0.61 2.75+0.74 36.70x10.68
SG 8801 6.74 (6.09~7.46) 3.2620.19 2.34+0.89 2.50£0.50 28.50+7.36
DN 8803 6.08 (5.66~6.53) 2.84+0.42 2.65=0.88 195+0.04 1535+0.81
DN 8804 5.64 (5.26~ 6.06) 3.16x0.09 3.25+0.60 3.30+1.20 56.60+20.51
DIN 8805 5.78 (5.38~6.20) 3.51£0.30 2.44+093 4.60x1,34 15.50+4.74
DN 8806 582 (5.44~6.23) 3.39+0.27 3.2120.57 290+0.42 56.75%1.10
GK 2016 6.84 (6.36~7.37) 2.87+0.24 1.30+0.36 3.9320.80 4.09+1.05
GK 2051 7.45 (6.92~8.03) 2,75+0.53 0.47+0.09 2.16x0.13 4.38+1.03
ATCC 44860 6.53 (6.02~7.08) 219+0.15 2.19+0.05 1.83+0,30 42.44+4.92
DAOM 71453 8.44 (7.65~9.32) 4.65+1,19 1.97+0.10 3.53+0.63 534411644
DAOM 195005 6.32 (5.85~6.84) 4.63x0.71 0.75£0.26 2.30+0.30 8.1712.06
DAOM (44746 7.59 (6.81~8.46) 2.78+0.62 1.45+0.52 0.96+0.20 0.00+0.00
DAOM 210569 6.63 (6.17—7.12) 5.95+1.03 1.49+0.10 4.14x1.24 3.65+0.64
USSR 2274 7.59 (6.91~8.33) 1.94+0.41 1.8920.14 582+1.02 30.55+4.83
USSR 2533 16.89 (13.01-~-21.77) 4.08+1.40 0.28+0.04 1.74+0.21 0.60+0.52

* RSN RY (52 TRISER The weight of dry fungal mass in liquid culture.
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T Mg {H 55 BE K6 A B PR 1), 7E 45 0 B 55 R L B 8 A 1K UK F 48 B BE 3K (X 4.09~ 4.38umol
m 'R BEAMESATFERAERFHREMARMEN, BH LT EH
DAOM 144746 X fEts MBI EEREA F ., KEAMSIE M RAK.
2.3 EMEESEAOKEXE

BEEITHFER (F ). ARARECMOEE A TS RREHLHE 5~17d8
Rt RHEE (P<0.05) BT E (P<00)EEX, 5 LT, BENMX, RU\ECBEH
SEANFXE, SHARL EEERNSEME dAdN BT R EHXEE
(P<0.05). B 5EMAEHENAMETRR LT M BEFRAEHE (P>0.05), B igEEm g
5K R R D SR T R,

%2 BREAENFEANARIEANEENEESLBEERETRR
RtiE Mit TR LT MERESH

Table 2 Correlation of extracellular protease and lipase activity of 17 B. bassiana isolates to the
cumulative mortality of M. sanguinipes after inoculation and to the LT s

BERE¥ PUSSE L% ELTETSK LUSHETRELTLME K
Days after Regression for PUJ vs mortality or LTs Regression for LU vs mortality or LTse
noculation b I3 P r & I P e
5 0.0488 2.0423 0.0591 02176 0.0011 0.8446 04116 0.0454
6 0.0942 3.0311 0.0084 0.3799 0.0014 0.7863 0.4440 0.0396
7 0.1244 5.5373 0.0001 0.6715 0.0035 2,133t 0.0498 0.2327
8 01179 5.3191 0.0001 0.6535 0.0035 2.2672 0.0386 0.2552
9 0.1157 4.4988 0.0004 0.5743 0.0031 1.8131 0.0899 0.1798
10 0.0988 3.8063 0.0017 0.4913 0.0027 1.7166 0.1066 0.1642
11 0.0995 3.5610 0.0028 0.4581 0.0028 1.6845 0.1128 0.1591
12 0.1106 4.0888 0.0010 0.5271 0.0034 2.0445 0.0589 02179
13 0.1003 36775 0.0022 0.4741 0.0032 2.0236 0.0612 0.2144
14 0.0819 2.9518 0.0148 0.3355 0.0024 1.4905 0.1568 0.1290
15 0.0887 3.0530 0.0080 0.3833 0.0027 1.6353 0.1228 0.1513
16 0.0833 3.0005 0.0090 0.3751 0.0022 1.3895 0.1850 0.1140
17 0.0777 2.6688 0.0175 0.3220 0.0018 1.1040 0.2870 0.0752
LTs —1.6317  —-3.0222 0.0086 0.3785 —0.0492 —1.6370 0.1224 0.1516

HFEMHE 7dAsdWRBAT- XY EROMANIEREEHEX, Bt ALEHRTHEA
Bxt EaR BT RMEME S BT E T RIS, UV AR A TERESGREW, Fx
BRI TEAM A _HFRN TR =M, SRR NEABRERYE PR
BEFEAKF(TdFETH. 1= 3.5771.P = 0.0034; 8d FLT- . 1 = 3.3349,P = (.0054), f5HE
WA E (IR E. 1= 1.6793,P = 0.1170; 8d FET-Z. r = 0.8332, P = 0.4198), f§
BSEOMMBEERLETHAEE(FdFELT . r= 1.0183,P=03271: 8d T H. r =
0.3158, P = 0.0053).

2.4 X TFEEHEEADBNISHENEGETiE

ZaE A EAGE T APMENISHEERBYRAABEEN RSB ERN
%5, TEFRAZEMAOTIRXERE ARLSMARMNENTR, siMXEM
HEAEBNERREEEMN. TUE—FBREF LR AOBENTEN LR, B, XHEE
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RARK. R2PHIIPUSHEMFRRFATHRE LT ZEMEEYNHREEZHCO)ER
HHER TEAOMEAFINEE. HEME TdHFET R, = 0.67, MEOMEREZA
HLETRM 67% WERKAM. 74, EREBEBYE, WE 7dG FEZEERE
B, ARFEHESHFN LT, REMRET 38% HER(® = 0.3785). Hit, B
HFEFEHTEMXHEABEERSG CABSRKEENENGENER. BELAS
P EENSECOBIEHERNZTMEA TR EFN S EHRE I EFRAOKE MARE LS
RERWEYNE T, EEATEREARE LR MERHG 7d BT =,

BEESFEMERY BN 4dELFY, AR RAD R AL 17 thii M
mt (B 1), MG I~7d RIRBATRABM KON, 7d GR R KBS, T3
FEH AT REALARETR. BAEABEATHEN I ENRERERATESTE
AR BB EERY. EAMBEERMASE S L FEEREMeHEE, RITR LR,
XEEAMBHEENQEAS SR AERNEYFRM, W EXSEMNE 7d R RME X
B EMEHERHAE,

EABNERMAREHYRENMEAZ — AREETETEMEABER L
B ESEH, LT RERES —SEguyRmaBR", BEME RN ERDE
P, AREHRLTAEESESEARX Y U REHRILT FESEAE X
AAMEBEASHE", Jackson BV HERA - NMIILTRBAZHNEMEHEHR
(Vertecillium lecanii) REEHFIHEREHFE MY, BLREEBRN, ShELEY
VIEBRA XA EMRCRERS. EME Y, AR, EAFAMNEESE iR,
EENAEMLAEOBHEA TR,

EHBENENEGHETEHE EIEXRANESENEN AR REA T ¥,
ERFANERBEEME X O R, RN (ERHEE 7TX)ERE 67%. BHit, H
EHMEREADEFXAMAREFEFNZE N ERN LA EEASE, MY REHEE
M. EHAAZAFEEN T AR AP TIE.

By FHBE CAEEMERER R KEE YR BH R E TSR (Bioinsecticide
Research Laboratory, University of Saskatchewan, Canada), Khachatourians G G £ it &8
5+ B ¥k, Falkowski J E#l Tong K L& FHAR%ER), —HB0H.
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' RELIABILITY OF EXTRACELLULAR PROTEASE AND LIPASE
ACTIVITIES OF BEAUVERIA BASSIANA I1SOLATES USED
AS THEIR VIRULENCE INDICES

Feng Mingguang
(Department of Biclogical Sciences, Zhejiang Agricultural University, Hangzhou 310029)

Abstract The extracellular protease and lipase activities of 17 Beauveria bassiana
isolates from different hosts and countries were evaluated for the reliability for the
indices of their virulence to the migratory grasshopper, Melanoplus sanguinipes.
Virulence assay of each isolate included about 30 10-d-old grasshoppers receiving
topical inoculation with the suspension of 107 conidia/ ml. In the assays of the
enzymes, N-succinyl—-Ala-Ala-Pro—Phe—p—nitroanilide and p-nitrophenyl palmitate werc
used as a substrate to measure the activities of proteasc (3 replicates) and lipase (4
replicates) in the filtrates of gelatin-based and sunflower oil-based liquid cultures of
each isolate, respectively. Varying among the isolates assayed, the estimates of LT s,
protease units (PU), and lipase units (LU) were 5.27~ 16.89 d, 0.47~ 337X 10°*
umot * ml~' + min~!, and 0.00~ 56.75 pmot + ml ~' + h™’, respectively. Regression
analysis revealed that PU was significantly (P<0.01) correlated to the daily cumulative
mortality of M. sanguinipes 5~17 d after inoculation and the LT, 's whereas LU had
little correlation to either the mortaliies or the LT,'s (P>0.10). Based on the
determination coefficients (r*) from the regressions, PU alone interpreted at most 67%
of the variation in the mortality 7d after inoculation but less than 50% in most of the
days considered and only 38% in LT, 's. Thus, the author suggested that PU could
be used as virulence index only for early—stage selection of candidate isolates in large
quantity and could not entirely replace conventional virulence assay method that
remains most reliable.

Key words Beauveria bassiana, Fxtracellular protease and lipase activittes, Virulence

correlation, Melanoplus sanguinipes
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