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Abstract

To reveal the toxicity of the Beauveria brongniartii to the soil pest Melolontha hippocastani mongoli-
ca which seriously threats to the production of the fritillaries, though the vaccination experiment of
Beauveria brongniartii to the Melolontha hippocastani mongolica on their different stage, including
one to three larvae stage and the adults, significantly different mortality rates were shown in differ-
ent stages. The analysis indicated that the Beauveria brongniartii has significant cytotoxicity to the
1rst and 2nd larvae of Melolontha hippocastani mongolica which fatality rate up to 93.3% * 0.1745
and 66.7% * 0.1434. While it’s invalid to the 3rd in star and adults, the corresponding value is 25.1%
* 0.0598 and 2.77% * 0.0148. Data shows that there was a significant positive correlation between
mortality and temperature in the 2nd larva under 12 to 20 Centigrade. So, the conclusion is that the
Beauveria brongniartii can be applied in the bio-control of the Melolontha hippocastani mongolica in
their younger lava stage as a possibly potential bio-pesticide, especially in higher temperature.
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MEF AR T I K BE 48 & fMelolontha hippocastani mongolicatk N5y B H T SR EY, X NA K
BB Beauveria brongniartii. 37 WA K BB E X KGR S AR R k4 R BERE /T, LR KA
TR TN EERBEREA KR ABEATEM AR RBRHXEEES AR, FHeMENT R, &
REH: ARKBEENKESSA1IRI2EBGHNBAEESNRAEGEEER, BEARBRBULES,
35 dE B EIEE| T793.3% + 0.17455166.7% + 0.1434; KIEMES AR HA BB HBFEERE TN
25.1% + 0.05987M12.22% + 0.0148, 5XIRAKRRIFREENRER; FALBEENIHEERE
IEAMR, 12°C~20°CTEE A, WillFTERRERE(R?)SH)40.97267; 0.99725; 0.98256; 0.96223;

0.92550. [H ik, #KEBEAELEF LEERNEMRHFIMERE ), W H T4 AL 5K LB
16, BB FEERE R TH—BERABR.
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1. 5]

T2 1 DL T PR, AR A R DR B )T 2, EFEIE 8 DUEE Fritillariae unibrac-
teatae, 1| U1 &} Fritillaria cirrhosa, #2#) D1E} Fritillariae delavayi F1H 7 D1£} Fritillariae przewalskii 25 145
WA SEAERALB DB T 0 i 5104 1000 Jo/kg BAE, s 25 i s B St MR 2R 250 22—
FEVUNIH A N DUBER AR 772 52 230 R 3 il e AR, S A kI, KIEME4E# Melolontha hipocasta-
neamongolica 2 = ZE T T 5 He A7 IR R B AT A T 1) R SR 4 a4l AR N 7 BS 15 31, FR&d Rk
SERGISUE T BRI R . H AT E N HIE T KR S A p A G RS, FA 1R AR IS B R
REER G AT 785, IEEE T BRI .

2. HHRHS %

BB A A5 IS B B Beauveria brongniartii, RS H 9 TR SEEE a4, @I NRL
AR S B0 = B IR it

BE . KRG 1~3 W4, k. RAFEH Z L. Hpgihik 2 %4 25k % 2 mm, 3
W4l B SF38) 3k e 6 mm R FR A SR 38 A SR AE L 35848 120°C K1 30 min R ENRA, HARRH S .

AR B AS: N LA FH(BLS RXZ-300C). i LAE G (5111 SW-CI-1F). i 2 2 s (B AR
EL 7 BX41).

PRV s BN 3~5 ML RE R4 HP= i 78 40 AT IR B 1, RE A4 A 10 mL 0.1% ) -80 Jo i 7K
VSRS AR, 1500 rpm BSR4 S, 3R FIEW, RS R iR ) . T
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TG, 7F 400 £5 RAEE N 28 M ERHHHOIR T Fie il et TR BE R 1 x 10%/mL (12 4s%h dLF) AT 1 x 10%/mL
(12 L B ) (R P M A1 B

TRIE & SR 7R Jels IURHIR ZE G K Bis, i 75% K IR 75, JRIEA) 30 s, HUH R TERNS
TAEG @A, (EPRAIRELR, RSN LR RS A . BB (EA 10 cm, &
12 cm) i 25 g DIRFAR 2%,

WY RTINS B R e R AR ) 3%, AR R 4R 1, 125~130°C & K B 30 min, 7R
H TAEG B 5 285 CORCLF 2% F 07 B8 S it 2 s A R sl SRR 1, SMAH & 1.5~2.0 mL.
DA 76 ) F G 1 7K A PR A Aot i

ek RIS, TR TAE G LA E AL (7 R i At B %, Heaid:
15 min Z34%5), AR 10 mL. DABHE 10 mL JGE 7K b B R Rt B

PR TEE Gt gh AR EE . 3 RhERES(L #4, 2 #, 3 WG HR RS E S 30 3k, 12 3k, 12
ko FEHE 3. LEREKMEFMIEAE, BFRE 20CHEFRMT. 87 dgilh— R, git
Z55 35 de FET-H R BMAEIL, IS5 A AR SR I ) B 22 R R 2 TR A& VB B (R RRALE

K SR fE i R R B OB IE B A 7 TR 1 x 10%/miL R T VA A Wi ) s R S T, AR 0.5
mL, F 1 Sk, 44115 3k, EE 37k, LAWE 0.5 mL JoE/KALBEAOVE ot R . B TS 20°C IR 9546
o B 7d G KAETIR, 35d EAHRASETIR,

BRI RS RIRER St 2 WA B T LU, WFRIEEE 20°C, B 5 k. R R &
20 mL, B S SkH. &R 2~3 RANH— XK IMAR LR B BRI B L, IR . X
BB 55 S5m0 2 R EURE e My, DUERI G 35 d (IFET R NH LR IR, 2 I8 E H IR 7E 20°C,
18°C, 16°C, 14°C, 12°C FHEMMTE M. AN 2 REEGAY M, MEE T N TARES, &
PN 10 x 3,

T HifE AL B35 R SPSS 18.0 58 .

3. BRE S
31 HRAEENARR S S NHERG

R 5 A1 ER P RS SR < R R IR 4 SR A B R BUE R, A B 1 (B X 5% BORR B
RN BOLR B AKE IR 1

Table 1. Mortality rate of the Melolontha hippocastani mongolica infected by Beauveria brongniartii

* 1 TRABENARBEANBIEER

FEA Y b3 77 UOBES FIIBET# average mortality
sample types  treatment  g,p16 numbers 7d 14d 21d 28d 35d
175 376 3
S;f’;gll:li] 3x30 9.50% + 0.0161 19.60% # 0.0378 45.20% =+ 0.0791 72.50% # 0.1435 84.43%"° + 0.1537
LRI g g
1instar soilmixed 3x30 8.90% £ 0.0147 18.70% + 0.0367 48.50% + 0.0781 73.20% + 0.1464 93.33%" + 0.1745
ST CK 3x30 0% 1.10% + 0.0022 2.20% + 0.0050 2.20% +0.0047  3.3%" + 0.0064
175 376 3
ng';%::i} 3x12 7.10% % 0.0113 12.50% # 0.0280 26.50% =+ 0.0533 34.30% + 0.0792 47.2%" + 0.1067
2 4l % -9 soi
o instar H:rﬁi{fe 30" 3x12  8.20%+0.0150 17.5%+0.0409 25%+0.0510  42%+0.1008  66.7%° + 0.1434
ST CK 3x12 2.80% % 0.005 2.80% *0.0042 5.60% + 0.0106 5.60% +0.0123 8.3%" + 0.0199
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Continued
Sﬁg% 3x12 8.30% + 0.0136 15.20% + 0.0401 19.50% + 0.0425 21.50% + 0.0426 25.10%* + 0.0598
BIAIM gy gy .
rd ] 3x12 5.80% + 0.0134 11.50% + 0.0276 15.30% + 0.0251 17.80% + 0.0363 19.43%* + 0.0358
3 instar s0il mixed
X CK 3x12 0% 0% 2.80% + 0.0052 5.60% + 0.0097 8.33%" + 0.0153
”M.‘“Z 3x15 0% 0% 0% 2.22% +0.0148 2.22%% +0.0148
B adult spraying
XHHE CK 3x15 0% 0% 0% 0% 0%*

32. TRBEENARBEAYHNB LS

BIERM, LR R RIS R, A KA EE N 1 LA ) A RRAE0% 1, 35d 5
FIFET R I 80% LA L, 1~3 WA UK K TR 4 4 UG BB T R BE S R (38 N 528 T B4, {H 34k
=, AEEEICBL RN R AR S, JCHRE 1R, 35d AT R E A F) 93.3% + 0.1745.
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Figure 1. Fatality rate of 1* larvastage of Melolontha hippocastani mongolica

B 1. 4t 1 BT R

MBI, 6410 2 W4 (LA 2) IBAERIATE T0% LT, WG A& 05 2 5 4 Ah I Kk a) (1 (B H e e &
R, R =0.9622; 1Mtk Hik il a Rk, 10 0.87842, — EFEE b Wt 74k HHERh KR R T4 % o

80.00%
60.00%
40.00%
20.00%
0.00%
1 2 3 4 5
WG —— Pk K

7 y = 0.08815x, R?=0.9622; #k+ y=0.159x —0.1932, R*=0.87842

Figure 2. Fatality rate of 2" larva stage of Melolontha hippocastani mongolica
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FAXIT S 3 Wl HUPZET 2 EUIC, MEHINIIFE 25.1% L0 F (LA 3). 1~2 W, $EIEM T Mm%,
1M 3 WHNA S, X PT BE S 4 U PR B J5 23 I -5 9873k A\ BUA T Bk ig i %, e/t — P InRFEA
o, R, e .

30.00%
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5 y = 0.0399x + 0.0595, R?=0.9544; #£+ y=0.03356x +0.03898, R*=0.94566

Figure 3. Fatality rate of 3 larva of Melolontha hippocastani mongolica

B 3. e fh 3 Il RAsE TR

33 NARBEAMHNBNSI

AT OROR S S R R R B R R B, T A EEEN, UL UORA T BRI AT A, BT
FERWEIRTE . Baprai R, ZREESRAMANALT, BRI A G fa i U sE T
BN 8.3%, K 0%, P34 2.77%, SXREAREMEZESR, R0 A A EC 48 0 RS
R T RO 7 -

3.4. BREIUEUE

WS 2 WA MR AL R A, BRI S, 2~7d, RBP IR IZHT LTt 28~60d, HH2ZHH
RIZHE AL REGT AL 5 MBS K 4): OfT4aH&EEN. BTaH&EENNERS,
B ZIEMAME RS, HE)G 2 d RS TERAT. O 02 4/ME T, SN MK
HZF7E 1~2 AIMET, EEE 4 d RIS ik LOCEBAER T ORUR Beth B BBURAMAI TR
FETC. fZW G 6 d FrbEA ok, yrig Ik eE b, kT e, R g R COT ARt T, (H Uk
B, 8~10d AT AG KEIET. . @7 P AW IF AR T A=A R 2, KEWZ AN K,
RABHL, AR IBALVE IR SR A B 22 A OB, RN TR 22 K e TR IR B A,
REATH w22, FIREATE R Ve BARELER. &HE 12~14d, RATTIRRE. OFKR™ AL,

(2d) A 200X (7d) - 206X(14d) ' 200X (28d) (60d)

Figure 4. Different infection stages of the Melolontha hippocastani mongolica
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AT Wl AT] Rl REWRAER, REESRREHZOREAG. EKER T, #
JUiAH A R B OB IR (0 A T HE) . R 15 d AT IR I D B A iR 22, AR Bl
2)5, WARKEI, 30d EHEAR AT eE R, 60d/aRHLEERIE 1 mm it

35. IREXMNHRKBEEE IR

K5 2R, 12°C~18°CIXIAIPY, A1 PG R B i < 1 2 B4 R B SIS 5 B8O M 2k %
Ao A HE REAALE 0.9 LLE, R MR R R BOER BN . 28d I, 22— IR
T, BRI 8] A DS & I05ET A %)) OB T A 7 g i K
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Note: 12°C: y =0.10333x — 0.11667, R* = 0.97267; 14°C: y = 0.11x — 0.07667, R* = 0.99725; 16°C: y = 0.13x — 0.08333, R? = 0.98256;
18°C: y=0.14667x —0.12, R?=0.96223; 20°C: y=0.15x —0.12333, R*=0.9255

Figure 5. Fatality rate of the Melolontha hippocastani mongolica at different temperatures
B 5. SRR T R B X KSR 4 e Y BT RCR

4. BREVL

SEUGAE SRR A IR R B KSRl 2 W R DA N 4 BB R AR ), BRI U A
B v AR SR G s, SRR3R AT B A AT B A R R

A IR R TR AR e 7 5 i AW 1) LR R G R AR 4 L[] [2] ANt [3] [4] [5]. b pR[6]H —E %
S, MEBIRALEE BE, RN M2 — 2, X AR 5 ARG H I EHB W R IR OE . WA
S LA RS R A OG, Rl R B AE B 95 & B BOWL 82 B 2 B = AR A i A il i AR K 22 B

EHE R AE S 1 — BB 175 A A /D HRkIE[7] [8], H AT CARIE 8 28 5 7T By 6 1 3 dUEL s
FCFAZER[9]. F AN EVFIAESH[10]. SRAE[11]. BERARIR[12]. YR ZEIR [ 13 A 3 Iz A - i [ 14] 25

HH T AR PR 1A IR VB B 9 s 98 i, IEE NI 4 R, X RS G 2 W & DL 4
BRORMEE ), XORTEME S 3 RIS R RS, W REMRE AR IREARNRE R VB o
[Rl, R4 R R e TR R, PREBEREALAIR, S5 EUENESE, P RAMEREINR. 4555 H
Wi, FRe RS, xS RSl R EOE RN S . TR AN IR IA 60d LA b,
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SRS

R VI L A —EXERE, DIMOR BEEAT W4 R BOER MK BEAh, BE— 0 B T 1E
BFAMOAETERE IO T B T JE I 2545 .

RIEEE G4 2 Be~3 WU BN, 3 BRI E SR TR, TRk NN,
ST HTRANCNE . FIRAERE, H7mRAEMREEN, 3 BARMBARER. k2, 2 &%)
REEILIE BT, T EESNOERAEN, RS EG M. £ ErEX —H AL, 7
2~3 W K BTiG . KRR S M R R IGH B, SOW SR — Sk BRI il A AL Y T 22, (B HE S
BEJIDIRIR o LR B B B R AT BB e T 1%, IR AT LT

AR D, BAPEREENRMSCREL, HHEATRREISEERZ. BEEREKNZL
AR, JEHARIEE AR K, XMASLIG RS R, W50 R BIRREZ A e 12~20 SRR,
Caf HHASRCR O R ER . FILERA B, W LASE XI55 NI T, R AR
WA B R T R B REOR B vE B Fsa iR, A S T HOR$R =BG R
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