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Abstract: [Objective] This study aimed to determine the virulence of Nr5772 isolate of Metarhizium
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rileyi against larvae and pupae of Spodoptera litura, observe the development of M. rileyi in vivo and
the physiological effect on host and illustrate the pathogenic mechanism of M. rileyi to insect pest.
[Methods] Dipping method was adopted to assay the LCsy and LTsy of M. rileyi conidia against
3—6 instar larvae and pupae of S. litura. After the hyphal bodies of M. rileyi was injected into the
hemocoel, the hemolymph was sampled at different time intervals to record the morphism, meanwhile,
the number of hyphal bodies and hemocytes was counted and the phenoloxidase (PO) activity of host
was assayed. [Results] As the lethal effect decreased along with the increase of instar, M. rileyi has the
strongest lethal effect on 3" instar larvae (LCso=3.12x10° spores/mL). The lethal velocity decreased
with the increase of the instar and decline of spore concentration. When dipped in 5x10° spores/mL
solutions, the 3™ instar larvae died rapidly (LT5=4.55 d). Within the following 64 h after inoculation,
the hyphal body reproduction in vivo fit the power function model, whereas the hemocyte number in
larvae was remain stable. At the primary period of infection (44 h post inoculation), PO activity in
inoculated larvae was the same as control, however, it was inhibited strongly in the later stage (55—64 h
post inoculation) when yeast-like hyphal bodies transformed into mycelia and killed the host. Apart
from larvae, M. rileyi had no significant lethal effect on pupae. [Conclusion] Nr5772 isolate of M.
rileyi has stronger lethal effect on earlier instar S. /itura larvae, thus, to achieve better control
efficiency, it is recommended to apply this fungus on lower instar larvae. M. rileyi has no obvious
harmful effect on hemocytes and PO activity of host at the primary stage of the invasion, but it will
strongly inhibit the PO activity at later stage.

Keywords: Metarhizium rileyi, Spodoptera litura, Virulence, Pathogenic mechanism, Physiological effect
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(Phenoloxidase
PO) [12]
Nr5772
M. rileyi
1 RS 3%
1.1 EEZRF, B RIFEFE
Sigma Tmrk™ Bio-Rad
OlyrnpusTM BX51 OlympusTM DP72
(SMAY)
[11]
1.2 #lEFRS L RER
Nr5772
Drion G. Boucias SMAY
[13] 25°C
50% 16 h:8 h 1-3
90 mm 4 30 mL
1.3 AFRZRsE
15 mL
10 mL -80 (0.01%)
3 000 r/min 5 min
-80

5x10° /mL 10

5x10°-5x10°  /mL 5mL

1.4 M. rileyi 3RS RHHIE N E

3 4 5 6
10s
20 0.01% -80
10d 3
30 0.01% -80
3
1.5 BAHEAGERIZEM
Nr5772
(SMY)
25°C 180 r/min 3d
(] 1 mL
3 000 r/min 5 min
2.5x10° /uL
5 30 70% 10 ul
2 uL

1.6 MiKERE. REALREWRK R
B M ARRR TR
10 20 24 32 44
55 64 72h
Parafilm

3 1.5 mL

30 uL
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Olympus™ DP72
Olympus™ BX51
1.7 EYSEHEETEMENE

[14]

2
(0.2 mol/L Na,HPO4-NaH,PO, pH 7.0)
10 uL 96 90 uL
100 puL 20 mmol/L
200 pL
Bio-Rad Imrk™ 495 nm (OD)
( ) 60 s
30s 10 10 uL
OD 95 0.001 1
(1 U) 3 PO
3
1.8 RSt o
SPSS 22.0
M. rileyi LCso LTs
[15]
ANOVA
2 HRE54W
2.1 M. rileyi 3 HIQR %R E SN E
M. rileyi (
1) 3 LCsp 6
3 LCsg
6
3 1 000 M. rileyi
LTso ( 2

&1 EM 10 d FRRFEEN A B AR SR 5
R RBIE R IRE

Table 1 LCsg of M. rielyi against larvae of S. litura 10 d
post inoculation

LCso
Instar Regression (conidia/mL) Toxic index
3 Y=—3.947+0.608x 3.12x10° 100.00
4 Y=-5.552+0.769x 1.65%10’ 18.909
5 Y=—4.237+0.573x 2.46x107 12.683
6 Y=—7.018+0.733x 3.79x10° 0.082
(5x10°  /mL) 4 5
LTso 5%x10° /mL
6
LT
M. rileyi
3
5x10°  /mL 10d 33.3%

R2 FREIRE ST RIS 4 B A B A

Table 2 LTsy of M. rielyi against larvae of S. litura

( /mL)
Instar Conidia (cell/mL) Regression e
5%10° y=—5.784+0.718x  8.06
5x10° y=—5.547+0.955x  6.81
3 5%10’ y=5.954+1.099x  6.42
5x10° y=—7.288+1.501x  4.86
5%10° y=—6.954+1.527x 455
5x10° - -
5%10° y=6.232+0.780x  7.99
4 5%10’ y=—5.594+0.748x  7.48
5%10° y=—7.268+1.094x  6.64
5%10° y=—6.974+1.187x  5.85
5x10° - -
5%10° y=—6.815+0.608x  9.34
5 5%10’ y=—7.240+0.902x  8.02
5%10° y=—5.542+0.740x  7.49
5x10° y=8.020+1.239x  6.55
- LTs.

Note: —: LTs, was not determined due to the low mortality.
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Table 3 Lethality of M. rielyi against pupa of S. litura
( /mL) Corrected mortality (%)
. orrected mortality (%

Conidia (cells/mL) 1 6d 7d 7d 9d T0d (1
Control 0 0 0 0 0

5x10° 0 0 0 0 0 ( 1A B)

5x10° 0 0 0 0 0 64 h

5x10 0 0 0 0 0

5x10° 0 0 0 333 667 ( 1E)

5x10° 0 0 20 30.00 3333 64 h
Budding
20 um
20 pm
0, 2 \ 20 ym ;
B1 RARGEHESBRERNEHRERYLE TR
Figure 1 Hyphal bodies development in haemocoel of S. litura larvae
A 24 h Hb: Hyphal bodies Hc: Hemocytes .B 32h
.C D 44h  55h 10 /mL
.E 64h .F
72h G

Note: A: Post inoculation 24 h, the hyphal bodies are small, and fewer than hemocytes; Hb: Hyphal bodies; Hc: Hemocytes. B: 32 h later, hyphal bodies
elongated and the number increased, obviously, it’s reproductive is by budding growth. C, D: 44 h and 55 h later, hyphal bodies increased rapidly, over
10%mL, far more than hemocytes, and its length increased. E: 66 h later, densities of hyphal bodies reached the threshold, and the growth transited from
budding growth to apical growth, so, yeast-like cell transformed to mycelial cell. The larva begins to die in this stage. F: 72 h later, larva died and the
body mummified, all the hyphal bodies turned into mycelia, adhered each other to form clusters. G: Single mycelia separated from mycelial clusters.
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72h
1-2 h
( 1F G)
1d
( 2)30h 1x10°  /mL
44 h
( 1C D)
( 2 1x10%mL)
64 h

72 h

2.3 M. rileyi (RZE R 4 RN MAEAYEL 2
Tk
M. rileyi

6x10%/mL—8x10%mL

1x10//mL( 3) ANOVA
)
g 350' y=68 209X§\)S‘)7
3§ 300 - R=0.8518
ER
& 2 250
S @
= £ 20}
-~ o
23 150}
=
RN S
= 2 100t
' =
s
2 50t
g
a 0 -
10 20 24 32 44 55 64
FERN B i)

Time post inoculation (h)

2 HEARERNSREY RIRREEKED
Figure 2 Growth curve of hyphal bodies in haemocoel of
S. litura larvae

1401 o 34403 Hb injection
120 ¢

B %18 Control

100 - a
80Fa @ a
60 -

40

I ZHECR (<104~/mL)

Amount of hemocytes (x10° cells/mL)

20

0

10 20 24 32 44 55 64
FA LA
Time post inoculation (h)
3 RIEIBEER M. rileyi Iz MAAREEIE T X
Figure 3 Hemocyte counts of S. litura larvae after
injection with hyphal bodies of M. rileyi
(P<0.05).

Note: The values withe same letters above the column is of no
significant difference by ANOVA test (P<0.05).

( 1A-E)
2.4 M. rileyi (R R R4 BB E LEFRYTE
T

M. rileyi

PO ( 4

m X7 8 Control

[ 0 45 4EFE Hb injection
a

Wy S AL BT
Phenoloxidase activity (U)

10 20 24 32 4 55 64 72
PRI ]

Time post inoculation (h)
4 M. rileyi 3= F RIOUR 4N R S L EEE1E T
Figure 4 Phenoloxidase activity from larvae of S. litura
post inoculation with M. rileyi
(P<0.05).

Note: The values withe same letters above the column is of no
significant difference by ANOVA test (P<0.05).
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55h PO 64 h 64 h QSM
PO 72h ( ) PO 2.5x10°  /mL

QSM 2.5x10°  /mL M. rileyi
( 2) PO QSM

3 Zr5itig

Candida albicans

M. rileyi
Spodoptera exigua
[18]
[16]
M. rileyi  B. bassiana
B. bassiana
M. rileyi Spodoptera exigua
(Blastspores)
[18]
( ) Eurygaster integriceps
M. rileyi ( 3
[19]
4-5d ( 2
M. rileyi
M. rileyi
(Dimorphism) (
) ( ) (2.17] (Non-self)*”!
PO
[21-22]
( ) PPO
(Prophenoloxidase cascade) PPO
PO PO
M. rileyi PO
2-3d( 2) M. rileyi
B. basisana
QSM QSM (13 2
B. basisana S. exigua
( ) . ( ) PO
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