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B EHAREAEEEANEEEMAENTRRELEYFHREENENREEZ —, WAt
% 7 W7 10 0 B ( Pandora neoaphidis) B A F R EH OB ABFRBHWEERH A EZ 6 K
BB M ETHEFRERBEPHAERKATNELEYR . TRABREIRA (M
persicae) BN . BV HERWAEDR 8.8 mg/ul HERE 7.2410° T F/mg MK T U=
PSR (RBE/EFRVOEZcRBEABER. EFVVOHBEL THRLEYRASARS
2% 6.4~ 10.0 mg/mL 1 7.3 x 10° ~ 10.8 x 10° fil F/mg, 7€ 2/20 T X 5.7 ~ 8.5 mg/mL M 10.0
% 10° ~ 12,1 % 10° H# F/mg, 7€ 4/20 T X 5.5 ~ 10.9 mg/mL F1 6.4 x 10° ~ 10.9 x 10° 48 F/mgo
T EATE MRV AR AR LEEEM(P<0.05)., AMBEAN /20 5%
BHTHABANTRMNETRNEMAMEERTHAFAINE. B - HUEHEMES
FETHBAL AT EW S ERT S AN OEVRER B3I RF cRBREFD.
+HEHEEREREE I~ 7d YA LD, R 5 22.8-162.0.4.7~49.4 2.8~ 16.7.2.3 ~
95M1.8~5.2 M F/imn , KPE AN LD, HANEREH T A BEBEN LD, KN EEAM
YU, UEHERA AR RANESERRAE I ERIEHTREENEIEER,
X FEhEE, RREEEE, 4R, FRE, BY

FESES 0939 LRARIRED A 32842 :0001-6209 (2001) 03.0372-06

¥ WF 2 55 B ( Pandora neoaphidis)%ﬁﬁﬁﬁﬁﬂg%ﬂﬂg(ﬂiﬁE:ﬂgﬂ),ﬁ*aﬁg
FhiF LA B B RAE Y, RENSERT BAREREEEES MHYLFEE
EANEABR FEAN, KN T EA AR AL EET B sUR T, EH~E
HMEHARERL NS ERTF R BT EHBHRTR. BWM. HFAFERR
BT B T 8f B A e BT IS RIS A E M AR, KRR E (LR
MENDOTELEEERZY Y, AR IERELAE —EHER THRREARBEEF
LHA, B WERRE RSB FE R EH AN RERNE AN, THR ARSI
BAMEEZEFEEN LR, RERNTEAEYARERRENT,

1 MR Az

1.1 gEidEsk
7 5F b 55 55 B Bk FO8028 T 1998 4 7E AL M M — B SR B AR 19 B 5F ( Mysus persicae ) ' 1K

* A R R4 (9525004) FUE K B 4 REE 2 (39870513) ¥ 3h
FCERREE

PEEM AT 1F (1974 -) BT A HEEIR B EAFARMEDTA,
14 7 B 99 - 2000-07-06, 4 = B W : 2000-12-28
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PAETS, HEEICMBRETRET 0S-SDAY SIEY -, REEHE K.,
1.2 FEkEF

BREBENHTEEAS E4E - EEERRGEMA) PR E, ETHBEEHAEOSC,L:D
DT FAN B HEKEBNE2ZREA SOl B BF A 30 mL g2 KT FHE
(SDB: 1 %BESH 1RO M4%HERE), RBF 7 (20°C,80 /min)3 d, 713 FIEER
SAER Y R (Sub 0) . #IER BRI AE 1/20,2/20 F1 4720 =R 3% 8 tb (Fh /15
B.ViIV) R R 20 ml BEEC A 3R 0 IV AT B EE X OE B IR % 5 3% (20°C ,80 /min) , =
BELCTAORBMEME 3N T2h60h M 48 h, B 1-~6 REBEFHSFN A Sub 1,
Sub2,--+,Sub 6,
1.3 B4y Rn-AakpilE

B R HABB 10mL B %A F 86 mm KT, AR LR K. B 20mm
HEHASH, - HRETIS Rk, HAVUMEMZE SO 35 mm FRKERE 0, ¥k
ETH2 TR FARES A TRAEMTER T . SRS REEH ERRETH
B AT R, BRI So . B, B R 0mL B RBEFAREN
EH L OABEKEEIRR . ASOCTHEFINENEELTH.

BAELATER F/img) CMITEARNC = Dar/(VW), B0 DX Bl =%
BT fmm’ ), r RARKFREHER, VIERAEAR, W IEZAPE (mg/ml),
1.4 BhHA=E

HBEAREFRE MR, EYNESFHABT E-EHEFRIERE 1120 %3
T SHAEFMEBERMENHELTHAYA, 88 Sub0~6 bHWLEE _—HRMUE
Sub 0.Sub 3 1 Sub 6 BU R4 P EAR . MR FARTHES" D 20 Ll B
AT 145 mm KFEHEERELE, 5CRLDIZ:II2 THEMYNSHLZETERM AT
AEMIN SR /4 B 6 R TR 0CUERENRS, BINEEET~-8 T ELHE, &
AEGMAFEEENO1~02mn)ME,MNEEES~8.2MHF/mm , FHE M4~
BT —E=ZREDR, BEMEHNME FTXHBIFEFRE00C,L:D 12:12)F ,F H R EHF HH
BPORE VMBI EASFURESER ERAAICREZEHRES 74, £ 0 5K Bat
- B -FE T R A AT A A BT A S MO B R BRI | LD, RSB hat
LT, . F7 & RAGEE i 4 H DPs B 5 ™ .

2 BERMITH

2,1 SfEFHNRLEDRINTRE

M EIEE P08 TEELZ o WARBENEREMBLR 1. MEBFDNEYR
K 8.84mg/mL, TF 1/20 HHEHL TARBMMBENELE YR N 6.40 ~ 10,00 mg/mL, 7 2/
0% FEHFH570~8.52mg/mL, 7 4/20 HEL TN 5.50~ 10.44 mg/ml..

FEANGER ARKEBELARERENELAVEALEELW(FEL: F -
0.561,P = 0. 587; 8B M . F = 0.200,P = 0.903) . R 1 PHESHIERVERIE
( Conidiobolus obscurus) 24 h KB BETH ARAI £ M8 (7,50 ~ 11.25 mg/mL) ™ 48 24, 78R #
£GP BB EHEMTYNEERAER  BRETHHLE 14, MESEHENMAET
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F1 FHRGE P08 SR MG EFrENNEEEmE
Table 1  The myeelial biomass of P . necaphidis F98028 produced in subsequent liquid cultures

Inoculation ratio Mycelial biomass/ { mg/rL)

{viv) Sub 0 Sub 1 Sub 2 Sub 3 Sub 4 Sub 3 Sub 6
1/20 884 6.90 7.64 6.40 8.90 7.04 10.0
2720 &84 8.00 7.64 6.12 8.52 6.80 5.70
4720 8.84 6.76 7.64 3.72 5.50 10.44 9.84

BER I HEMAESLEREEITENZESAERNE T RHELR 2. @
EERFM AR T2x 10 AF/mg, EARRKBERLEP 120 BHETHT3~108x 10 4
o /mg,2/20 ¥ T R 10,0~ 12.1 x 10° P F/mg,4/20 HEH T N 6.4~ 10.9x 10°
AL fmg.

2 FUHEE PSS HAIEFRHLEANTRE

Table 2 Sporulation of P. nesaphidis FO8028 mycelia produced in subsequent liguid culiures

Inoculation ratis No. conidia per milligram of mycelia, x 10°
(¥iV) Sub 0 Sub 1 Sub 2 Sub 3 Sub 4 Sub 5 Sub 6
1/20 7.2x1.6 9.3x1.,1 10.8x1. 10¢.4x1.8 7.3+x2.1 $0.3+3.2 8.6=20.6
2/20 7.2x1.6 14206 10.220.4 10.3£0.9 10.0x1.6 12.1+1.5 11.6+1.7
4/20 7.2x1.6 10.9x1.3 6.9x1.0 8.9zx1.4 6.421.9 6.6x0.4 8.0:+0.9

FESHER BERPEMTRALEEFEW(F = 1.42,P = 0.298) , 4B HEAL
SEHAMBA MBS ARBEEERW(F = 8.45,P < 0.01), K 2720 HFF
FEALL, T 420 Bt AR Trofl. H T HEX K LG, A— M 1 ~50 #F/mm® , B # 3
FER B P 18 L P H B H B 5 4 ~ 50 x 10°1) | B T = b %6 42 b W PR A 69 B 1 (1/20.2/20 F0
A0 HEEL TR ERESFIN 9.45% 10°.10.94 x 10° 1 7,94 x 10° #F/mg) , £ F1 A
R EEFEHIFARNEAEEELNEERE. NETHRESE 120 BN
EREEE,

2.2 BREFFAREMENEDSN _

FERAS 10 HBH ARG HTEYIE AR T-HERNTHE2J AT HE—-FHR
EEMSHEI~6d LFEWPIEHRB A G BRI TR, HatE- 8- IE - RBERY g
£ BEHITER S, 8 Hosmer-Lemeshow G BRI SMBEREM R B E (8 —
#:C,=13.30,P=0.10;C,=14.32,P=0.07; €, =12.03, P =0.02; C, = 15.02, P = 0.06;
Ce=12.20,P=0.14;€C,=11.11,P =0.20; C, = 14.54, P =0.07, B _4:C,=10.41,P =
0.24:C, =13.59,P=0.09;C,=13.88, P=0.08)"") A MAUM S RIT, AHESsHH
FERMEER ST E LS H o, M4 THEITH LS8R b 72 8 # )5 5 & et
A B LD, B H 95% BAEM! A& 3 FiF .
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®3 SREFNFARFERLANBHMNERE LD, RH 95% Bi5FR
Table 3 The estimates of LDyys( associated 95% confidential intervals) of P . necaphidis against M . persicae
in bioassays with inocula from mycelia produced in subsequent liquid cultures
TN, with 95% confidential interval{ No. conidia/mm® )
Inocula
day 3 day 4 day 5 day 6 day 7
Bioassay 1
Sub 0 42.3(27.2-65.7)  14.6(11.1~19.1) 7.%(6.3~9.8) 5.6(d4.5~6.9) 3.4(2.7~4.2)
Sub 1 162.0(69.0 ~ 380}  49.4(28.3~86.3) 16.7(11.8~23.5) 9.5(7.2~12.4} 5.2(4.1~6.7)
Sub 2 30.0{27.4 ~ 55.5) 4.7(3.7~5.9)  2.8(2.1-3.6) 2.3(1.8~3.1) 1.8(1.4~2.5)
Sub 3 66.9(31.0~ 144) 19.8(12.3~31.8) 15.1{9.9~23.1}) 9.2(6.5~12.9) 5.2(3.8~7.1}
Sul: 4 22.8(16.8~31.0) 10.2(8.2~12.6) 7.6(6.3-9.2) 4.3(3.6~5.1) 2.2(1.8~2.7})
Sub 5 23.5(14.9~ 3700  12.1(8.8~16.6) 7.0{5.4-9.2) 4.1(3.1-5.4) 2.1{1.4~3.0}
Sulbs 6 47.5(30.2~74.7) 13.7(10.3~ 18.0) 4.8{(3.8-6.1) 2.702.0~3.4) 2.0(1.5~2.6}
Bivassay 2
Sub O 36.3(20.8 ~ 63.5) 8.9(6.5~12.2}) 5.5(4.2~7.3) 4,2{(3,2-5.5) 2.8(2.1~3.6)
Sub 3 23.5(15.7 ~ 35.2) 8.2(6.3~10.7) 6.4(5.0-8.2) 5.4(4.3-6.9) 4.7(3.7-5.9)
Sub 6 119.0(49.5~285) 20.3(12.8~32.2) 7.0(5.0~9.7} 3.2(2.2-4.6) 2.3(1.5~3.4)
TEBIH £ o, BT B R I 7

BIGE 3d S REEF A9 LD, 4 22.8 ~ 162
AT imm' ,H 4d H4.7~49.4 770
T/mm®, 8 5d 2N 2.8 ~16.7 ™ F/
mm’, % 6d % 2.3~9.5 8 F/mm’,
BITdH1.8~52 4 F/mm’ . il
S PEE D T 0 A s AR R 1A
BTFH LT, E(F 1), 7 10.20.30.
40,50 & 60 M # T/mm’ BYH BT, BF
FHERAGHER LT, 2458 3.6 ~
58d4.3.1~4.8d.2.9~4.4d.2.8~4.2
d.2.7~4.0df2.6~3.84d.
AFAAEB B FEAHE RS E
FoR028 H tk T Bk 8F 49 LD, #1 LT, ¥k
EESHNERLBPHAE EANT
B mERE -—THEERED. FEBK
FEHBERK, FESEWNAEAL
WEERANEFIEEMMA R
HEAX. BAERFHELR D, M
RermTrREEHEE LHATFRR

T Fom £ i (B R R W B R
HEEMACHRATHRT), KN

LT, /d

LT,/ d

Fig. 1

; \ Bicassay 1

-] 10 20 L

Dose /(No. conidia/mm?) *

BT AEACEE SR AR RO BT O B B R A PR Y LT,

The LTy, estimates of P . neoaphidis against M . persivae

EETEHE— % B = ﬁ FEWEDN o exposure to varying dosages of conidia from the mycelia produced

in subsequent liquid cultures

" :The number of conidia per mm
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LEREEERE, AFEBRE(N <2 B T/me’ JREB K (AR KB AAERE, KERR
)., HEHEREOEE, LD HE/D, W RERK . R REE( Zoophthora radicans ) —H
¥t T ¥ 8 % B ( Choristonewra fumiferana ) /) LDy, 24 11,21 ~ 18,77 7~ F/mm” " ; — #i 8
55 B B bR X B ( Acyrthosiphon pisum ) B LD % 1.2 ~ 3.9 8 T/’ , 5 — B # #9 LD,,
#0.32~0.04fF/mm'" MHEIFAEL., FERRERMETRBEES 748 LD, &
KAE 2851, 5 LR ERETY S, Bk, AT A F M B %E FIR028 W # I A &N
K RBEERPRERE T, MEE T EHEMEERES.
3 it

A FRHEHEYSHEYFERKNEERNTR, I —-F AR EERERRPL
HEM,MEFEHT SEREATREANTR Y RE RSB ENTH %, AR
RERE ARG E FS028 ATLIEFREFBRTEERRERTHAREFTLAYE.
FREMENNOEL. N20mL BEERL E, L1720 A E LSS IR ERE 8
BEMEB I LEHLE, L - KAELZZEL THA - RABRNER, DEHid
— AR AR ERNERE. B, RITAAA LR FERL AT LB E T R
BN RS TRAMS Y EEEAERETEA AL MR RER
LSRR A R T B (INIE S8 pH {E R & B R AR MBUE S 4 IR A R
MEEHB, MR EYFEEE., 52, @30T ZAM TR,
KHEEPFEAREEHNY R E 82 8 R ITH TR,

e £ X W
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BIOMASS, SPORULATION AND APHID-INFECTING VIRULENCE OF
PANDORA NEOAPHIDIS MYCELIA PRODUCED IN REPEATED
LIQUID CULTURE®

Xu Qian  Feng Mingguang
{ Research Insticute of Microbiology , College of Life Science , Zhejiang University , Hangzhouw 310029, China }

Abstract; Repeated culture of entomophthoraceous isclates is a suspectable factor leading to their
virulence decline of biclogical variation. In the present study, an isolate of Pandora neoaphidis,
F98028 , was repeatedly cultured six times at the regime of 20°C and 80 r/min in Sabouraud dextrose
broth(SDB) at three inoculation ratio of 1/20,2/20, and 4/20 (seed culture over fresh SDB) . My-
celial biomass{ MB) , sporulation capacity(SC}, and virulence to the green peach aphid, Myzus per-
sieae , were assessed for each of the subcultures. The repeated liquid cultures, initiating from seed
culture with MB 8.84 mg/mL ad SC 7.22 x 10° conidia/mg, yielded MB and SC in a range of 6.4
~10.0 mg/mL and 7.3 x 10° ~ 10.8 x 10” conidia/mg at the ratio of 1/20(72h culture), 5.7 ~ 8.5
mg/mL and 10.0 x 10° ~ 12.1 x 10° condia/mg at 2/20(60 h culture), and 5.5 ~ 10.9 mg/ml. and
6.4 % 10° ~ 10.9 x 10° conidia/mg at 4/20(48 h culture), respectively. There was no significant
difference in both MB and SC among the cultures{ F = 0.299, P = 0.903) or the three inoculation
ratios ( ¥ =0.561, P =0.587). Inccula from each of the cultures at the inoculation ratic of 1/20
were repeatedly bioassayed on the second and third instar colonies of M . periscae. Based on time-
dose-mortality analysis, the estimates of LD,,s for all batches of the inocula were 22.8 ~ 162 ,4.7 ~
49.4,2,8~16.7,2.3 ~9.5,and 1.8 ~ 5.2 conidia/mm* 3 ~ 7 d after inoculation, respectively .
All the estimates for the repeated cultures fell within a range previously reported. Thus, the method
used for repeated liquid culture in this study did not cause a visible decline in the virulence of P.
neoaphidis FORO2E .

Key words: Pendora necaphidis , Repeated liquid culture, Mycelial biomass, Sporulation capaci-

ty, Virulence
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