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Identification of Metarhizium pingshaense and assessing
potentiality of bio-control application
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Abstract An entomopathogenic fungal strain FZZ isolated from infected Galleria mellonella larvae was identified
as Metarhizium pingshaense by morphological and molecular methods. Study on biological characteristics of the iso-
late showed that the optimum temperature for mycelium growth was 25C . The range of optimum temperature for
conidia production was from 20C to 25C. The most suitable temperature for conidia germination was 30C with
the germination rate of 48% at 48 h. The virulence of M. pingshaense strain FZZ against the second instar larvae
of Plutella xylostella was investigated in the laboratory. The corrected accumulative infection rate reached
78.33% after 5 days treatment at a concentration of 1.0X 10 conidia/mL suspension. The inhibition activity of
strain FZZ against 7 species of plant pathogenic fungi showed that the highest inhibition rate on mycelium growth
of Magnaporthe oryzae was 45.45% and the lowest inhibition rate on mycelium growth of Fusarium oxysporum
was 36.31%. Only the fermented filtrated of strain FZZ had inhibition against mycelium growth of Botrytis cine-
rea , with the inhibition zone diameter of 2. 93 cm. No inhibition effects were found in FZZ on other six patho-
gens. The results showed the great importance for screening M. pingshaense with high antagonistic activity and en-
larging its biological control targets.
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Fig. 1 Morphological feature of colony and conidia of strain FZZ

KJ573520.1 Metarhizium anisopliae isolate Sbz
Ij E EF051724.1 Metarhizium anisopliae strain CG291
HMO055445.1 Metarhizium guizhouense strain ARSEF 977
HQ331448.1 Metarhizium guizhouense strain CBS 258.90
|: KY786031.1 Metarhizium brunneum strain ART2825
KY786029.1 Metarhizium brunneum strain BIPESCOS
— KY419576 FZZ
L—— JF827149.1 Metarhizium pingshaense strain CQM132
HQ331450.1 Metarhizium pingshaense strain CBS 257.90
— KY348741.1 Metarhizium flavoviride isolate A19
L KY348739.1 Metarhizium flavoviride isolate A2
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Fig. 2 Phylogenetic tree of different Metarhizium strains based on rDNA-ITS sequences
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Table 1 Growth rate and conidia production of

strain FZZ at different temperatures

i/ C ARKEE/em - dD A/ X104 - M

Temperature Growth rate Conidia production
12 (0. 0340. 007)iH 0 cC
14 (0. 0640. 01D hG (43.33426.01)cC
15 (0. 0940. 000) gF (195. 58+48. 56)cC
20 (0. 21£0. 005)eE (1 795.83+519. 47)aA
25 (0. 32£0. 215)bB (2 104. 17£811. 08)aA
28 (0. 37£0. 011)aA (1 070. 83+517. 55)bB
30 (0. 2740.017)cC (592. 084272. 81)beBC
35 (0.19=£0. 115{E (3.00£2. 27)cC
37 (0. 2320. 000)dD (42. 63=£5. 34)cC
40 031 0 cC

D) RSB A [F/ING F R IRTE 0. 05 K- 22 5 W35 5 1) 91 Al dl
RRIRE FHREFRTE 0. 01 KRR BE, TR,
The different lowercase letters in the same column indicate signifi-
cant difference at 0. 05 level; The different capital letters in the
same column indicate extremely significant difference at 0. 01 level.
The same below.
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RISAE R 00 (3 2) 78 15 C T H55% 48 h, 8+
AR . M NSRS T, AT
KRR FE2ER, 30C FH T LR, X
4800, H 2 2R 45 W & 5 W & B0 b B B s Ok
32%. 25°CFHSEK ik 19.29 ym,

2 FRBETFZZEK4S hIHRERFEK

Table 2 Conidia germination rate and length of germ tube

of strain FZZ at different temperatures for 48 h

e BRE/N O ZEEWHELG/ % R/ pm
R/ C 3 . 3 . .
Germination Germination ratio Length of
Temperature .
rate of multi germ tube germ tube
15 0 cB 0 cC 0 bB
20 (34+7)bA (154+8)bABC  (11.2846.31)abAB
25 (43+11)abA  (26+12)abAB  (19. 29412. 90)aA
30 (48+14)aA (324+17)aA (16. 78+10. 46)aA
35 (3945)abA (134+8)bBC (17.49411. 06)aA
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H A SN BB AT Sy B b AR ke A I 2
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PRt R A 2RO KA R . BR PR
4l 25 CORMBHR A R (AR K I B @R 22, B4
WLk O T . RUSBUR R S AL B
FARR T URE 1. 0X10° A/ mL (Y BEALHEE 2
KA 5 T XN 2 W 4y AL IE RIHR e A he
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AR QIR [E RIS 1 SRR G R B35 7 A 5 R oA
T, Bk FZZ X /NEmk 2 i % iy LG Ry 1. 29X

10° A~/mLL(95 % B A5 X [A] 5. 94 X 10" ~5. 11 X 10°
A /mL.# S EH B FE Y= —5.5840. 69X), LTs,
4. 48 d(95 Y BAEIX ] 3. 67~7. 22 d A Y
=—1.26+1.94X),
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Table 3  Virulence of the FZZ strain on 2nd instar larvae of Plutella xylostella

T BIFRASE /A« mL !

#IE 22U %/ %  Corrected accumulative infection rate

Concentration 2d

3d 4d 5d

1. 0X10° (12.257.51)bB
1. 0X 106 (5. 18=£5. 27)bB
1. 0X107 (25.00413. 23)bB
1. 0X108 (25.00=£13. 23)bB
1. 0X10° (63.332£10. 41)aA

(12.2547.51)cdB
(10. 26==5. 40)dB
(30. 00+13. 23)bcB
(35.00413. 23)bB
(68.3347. 64)aA

(12. 25£7.51)cC
(15. 26=£5. 02)cC
(38.33410. 41)bB
(50. 00+8. 66)bB
(76. 6717, 64)aA

(17. 84=411. 15)cC
(18. 68=4=7. 78)cC
(41. 6747. 64)bBC
(51. 6747. 64)bB
(78.33210. 41)aA
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YD ERART X 7 BRAR I R B Y T 222 KR

IR A TR 2 8 AR At o X A e R g T T 22

KA R IR, 35 45. 45 %0, % KT AR JE 9 A 1 4 il

FIAK, A 36. 31 Y0, X ThA% S e J TR 0 HU BRTHY B8
KLk 0. 87 cm; X K EAR JE R B Y 00 B Y T
INAYEE 0. 28 em(FE 4) .

e
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Table 4 Inhibition activity of the strain FZZ to plant pathogenic fungi
T 5 i T TR 224 KA 2/ Vo B 58/ cm
Plant pathogenic fungi Inhibition rate Length of inhibition zone

KRG IR E R Fusarium oxysporum (36.31£1.91)aA (0. 28+0. 10)cD
IKTERRIESR T Magnaporthe oryzae (45. 45=+1. 93)aA (0. 56£0. 08)bBC
FKRIEEHE Setosphaeria turcica (37.30£9. 52)aA (0. 79+£0. 05)aAB
FAMIKEESRE Botrytis cinerea (39.10£18. 80)aA (0. 452£0. 21)bcCD
LA B L B Alternaria solani (37.584+3.03)aA (0. 8740. 24)aA
IKFESR A Rhizoctonia solani (39. 33£1. 94)aA (0. 57=0. 08)bBC
FOKRZEILIBNE R Fusarium graminearum (37.13=£1. 62)aA (0. 56=+0. 06)bBC

g L - R B 22

A. solani+strain FZZ

LA BB A, solani
*§ g Control

K AR B9 RO SRR FZZ K AR 1 R F. oxysporum

F. oxysporum+strain FZZ X i# Control

3 EHk F2Z 3 LA E YR IR B 22 A K p i sl 4E A
Fig. 3 Inhibition activity of strain FZZ to plant pathogenic fungi
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Fig. 4 Inhibition activity of fermented filtrate of strain

F KRR A+ SR R F 22

B. cinereatstrain FZZ

FZZ to Botrytis cinerea
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