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Bradysia odoriphaga Yang et Zhang FIKIEHE Galleria mellonella 2 Fh2y = B &2 57/ MT2E 3L Heterorhabditis
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Comparison of two rejuvenation methods on the virulence, fecundity
and viability of Heterorhabditis megidis and Steinernema felitiae
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Abstract [Objectives] To investigate the effects of different rejuvenation methods on the pathogenicity and fecundity of
the entomopathogenic nematodes Heterorhabditis megidis 0627M and Seinernema felitiae 0619HT. [Methods] The
pathogenicity, fecundity and mortality of H. megidis 0627M and S felitiae 0619HT with respect to two different host species
Bradysia Odoriphaga Yang et Zhang and Galleria mellonella was measured and compared. Changes in host behavior, body

color and time to death of both species were also observed. [Results] Different methods of rejuvenation had different effects
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on nematode survival. Mortality of both strains was very low when they had been stored for a short time (10 d) but increased

with increased duration of storage. Mortality of S. felitiae 0619HT was higher, but not significantly so, than that of H. megidis
0627M. The pathogenicity of both H. megidis 0627M and S. felitiae 0619HT to Mellonella mellonella was 100% after 40 h,

and the infection rate was 5.67% and 2.33%, respectively. The fecundity of H. megidis 0627M was 1.461 3x10° individuals/g

whereas that of S. felitiae 0619HT was 2.395 2x10° individuals/g, respectively, higher than that of S. mellonella. [Conclusion]

It is preferable to reinvigorate H. megidis 0627M and S. felitiae 0619HT by reinvigorating their hosts, which significantly

increased the fecundity, pathogenicity and infection rates of both species.

Key words entomopathogenic nematodes; rejuvenation method; pathogenicity; mortality rate
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e, feR AR fURH 5, RERR 24 h gk 1
WLk, R R A 300 mL JoR /K sk 3 ¥k
Ja, MR ETFR, HFET 5-8 CHKFE T
it 1o

13 EHESHERHRREELR
B 4B SRR TR I AT TR 0 S - B (R fif



6 1] B A PR SDHIT AN R AR IR R BN ) . BT L AR RE DT SR

+ 1403 -

& (33 cmx22 emx12 cm ) v, - HER I
20%-25%, TFAESERKELHEPINT, A 20 3k 3
AR 2l e AR SRR TS, R dESR i AR Y 3
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(K 1: D), Mg KESIER W) 2 Fp i R 12
Y i RS IR B AT AR LT, L R BB
o, wEERCREEG (Bl 1: A, C).

23 AAFZEEHMERBRREESIEFE
FEAERYERTERBEENES

5 RIS () 28 B L, 2 AEMH B S
JMTFZE L H. megidis 0627M 2L Kl 48 h )7,
TR S AR R, ELAR A KRB B B A 2
B ). TEMFIEE T WSR2 AU IR A2 (1 26 LR e
FRIEEFET 2-3 d Ji&, OMEUE AR Py 2 HL i bl mT
D, AERIEME O AT, LT 9 TR B AE R A
BHRERLBEH (K 3. A), 2L
RO H A i PR 174 3 A i A o g P L
%2 (K 3. B),

2.4 AEERTGENRRRELERBTENRIT
AR E 720 H. megidis 0627M

o~

C D

v

1 REEFETH
Fig.1 Changesin body color of the Galleria mellonella
A. S feltiae 0619HT f R AMEI AN ; B. S feltiae 0619HT A R IEMA M

C. H. megidis 0627M /it & KESIEEDIE; D. H. megidis 0627M ft R AEMH &4,
A. Rejuvenation of S. feltiae 0619HT; B. Rejuvenation of S. feltiae 0619HT leetworm; C. Rejuvenation of
H. megidis 0627M strain; D. Rejuvenation of H. megidis 0627M strain leek maggot.

2 KERMEGFAHEFERKER
Fig. 2 Growth of symbiotic bacteriain the body of Galleria mellonella

A RSB, B AR,
A. Rejuvenation of Galleria mellonella; B. Rejuvenation of Bradysia odoriphaga.
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B3 KEFESET 2-3d [FI€H KEEHEMKR I 2k 3
Fig. 3 Number of nematodesin vitro after 2-3 days of death of Galleria mellonella
A, RIS B dRIHADH:
A. Rejuvenation of Galleria mellonella; B. Rejuvenation of Bradysia odoriphaga.

X KR (B R 25 7 3 (P<0.05) (£ 1),
LRSS S H. megidis 0627M =4 R I
32 h JFHEOERE 0, 124 56 h FEUERE
24.4%; ZAEMH A H. megidis 0627M 7E 32 h
JEBIEER 77.38%, 124 40 h BFBFLREILF]
100%; MIET-HHE A, ZdEd 2 ) H. megidis
0627M 12 YL KM IR 5 32-40 h S K I 32 52 (1) 5
ToHF ], R A H: () 2 U e R I A SE T i)
i) FEAE P AER Y5 56 ho

S feltiae 0619HT £ KM UE AL 01 &M f=
X RBEIE AR 22 7 B (P<0.05) (% 2),
RIS S feltiae 0619HT {2 4L i

W, R4y 32 h 5 HEBOERE 14.32%, R4 56 h
JEBIEARSE 77.7%; £ e 5 H-1 S feltiae 0619HT
{2YL 32 h JEBOIEE 49.41%, f4¢ 40 h B3 AL
IKE] 100%; MFET B, dEMH50H: R S feltiae
0619HT (R Y KM u | HAE T ] 3 B e 32-
40 h, KU ECH- A FET R A H 40-56 h,

25 AREHFZEN R RFELZ RSN R

WFFEa R, AR D55 R B AU
JRZR RO RS R AR 2257 35 (3£ 3 )(P<0.05 ),
AT 3 4 H IMZ R AR A R iy, R R IR
SO a2, AR S A R AR ERAR, LR

%1 AREEMHFEG Heterorhabditis megidis 0627M ¥t A i 18 21 7€ 2 B 220
Table1 Influence of Heterorhabditis megidis 0627M after different rejuvenation methods
on the mortality rate of Galleria mellonella

SO R FEIESETZ3R (% ) Corrected mortality (%)
Rejuvenated host species 32h 40 h 48 h 56 h
KigiE Galleria mellonella 0.00+0.00a 14.10+7.24a 4.70+4.76b 24.40+12.27b
JEMH Bradysia odoriphaga 77.38+4.29a 100.00+0.00b 100.00+0.00b 100.00+0.00b

PR T R s RSB R AR AT AR RSO N PR FROR B W ESR (P<0.05), £ 2 [F.

Data are mean+SD, and followed by same small letters in the same column indicate no significant difference by Duncan’s

multiple range test (P<0.05). The same as Fig. 2.

K2 ABEERFEE Seinernema feltiae 0619HT Xt Kk ik 48 B ¢ % 1Y 221
Table2 Influence of Seinernemafeltiac 0619HT on the mortality rate of Galleria mdlonella after different rejuvenation methods

KIEFETZ3R (% ) Corrected mortality (%)

Rejuvenated host species 32h

40 h 48 h 56 h

Kk Galleria mellonella
4E4H Bradysia odoriphaga

14.32+£8.27a
49.41+17.75a

77.00+14.70b
100.00+0.00a

50.00£10.53b
100.00+0.00a

48.00+11.03a
100.00+0.0a
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®3 AEASERFENEBHRHFBELZHENELNZNG
Table3 Effects of different rejuvenation methods on the invasion rate of entomopathogenic nematode

SO P

K IERAZ (% ) Corrected invasion rate (%)

Rejuvenated host species

SUNFL R H. megidis 0627M

HIGZ S feltiae 0619HT

X CK
K Galleria mellonella

dEIH Bradysia odoriphaga

36.33+£7.75aA
11.17£1.76bA
5.67+2.25cA

20.00+£3.12aA
6.17+0.76bA
2.33+0.76cA

RIS EH Jo A A /NS FRERORTE 0.05 K225 3 AATER IS bl AR RS B30 0.05 K257 . &

4 [d],

Data followed by different lowercase letters in the same column indicate significant difference at the 0.05 level, while
followed by different uppercase letters in the same row indicate significant difference at the 0.05 level. The same as Fig. 4.

AL, BORTEEL . H. megidis 0627M F
Sfeltiae06 19HT Z ARk, SXT IR 25 5
P 2, AR 0 B 2 R AR R IR S AR
HRARERBE, WM L2 A
R, ARBERRAFRZFARE (HH. megidis
0627M HIIR AL S feltiae0619HT 1, HIHE
BHA2 5 H. megidis 0627M . S. felitiae 0619HT
FIR ARG 5.67%F 2.33%, FH KB4 H:
S A 2R 000 11.17%H01 6.17%. i A HE dH
SRR LIS LT, FF HXT S feltiae 0619HT
AR AR . H. megidis 0627M ik,

2.6 AREHFTENE HRERELE R AEE NIRRT

SO 3 A A RBATE ML R R, R
Al RN R U A ) R HURR IR L S felitiae
0619HT 1 H. megidis 0627M 7 I i 4 iy (14 £
B IR AR B ) BT, I H A b B 5 %) R4l
oA Bl 195 5 2 ( P<0.05 X 3 4 ). H. megidis
0627M i S. felitae 0619HT 2R B )G, HAE
KGR AR e, 5k 146 129 Fk/g
F1239 520 5%/g, HUOZRISMEEMR, 725184
109 400 £%/g 1 138 429 %k/g, KRB MAY A58 18

ik, Jy 74 980 Z&/g Fl 55 593 2k/g, =H ZIA)2
SR (P<0.05 ). H. megidis 0627M i & (194
Bl SRR L S, felitiae 0619HT AI%, {H 2t J I i
SRR BR 2 M A 2k L S, felitiae 0619HT & &R A
A58 52 T H. megidis 0627M & & .

27 AAERFEMERRELZREFFENKE
FERRM

HE T A 52 AR 20 0 B R A 2 R i R
HURE IR L R TRET SR MR AT 5, 45 5%
 (HE4), ERHHE (10 d) fRAE B HUm R 2k
YT %A W&, H. brevicaudis 0627M. S.
feltiae 06 19HT P~ i £ 285 KM I &0 H-RAF 10
d J5, JETHRA 010 2.38%F1 8.20%, ZiddEMH
)5, H. brevicaudis 0627M, S fetiae 0619HT
AN R BT 35350000 0 Fil 6.67%, IR T K
WA R SBT3, RAEZE 20 d i), FET-ZY
A T, Gead Kol 42 1) H. brevicaudis 0627M
F1 S feltiae 06 19HT P RIET 515120 10.35%
F120.34%, ZeddERAS A H. brevicaudis 0627M
Ml S feltiae 0619HT F & RIET- 5K
2.27%H 16.21%; fRAFZE 30 d BF, ZREIE

R4 ARAEHFAENERBEREHEF AP (£/g)

Table4 Effects of different rejuvenation methods on the fertility of entomopathogenic nematodes (ind./g)

PR AR

¥ IEH:58 71 Corrected fecundity

Type of host tested

H. megidis 0627M

S. feltiae 0619HT

3/~H (CK) Three months (CK)
KigiE Galleria mellonella
JEH Bradysia odoriphaga

74 980+19 525aA
109 400+75 257bA
146 129+11 800cA

5559346 834aA
138 429422 984bA
239 520+42 563cA
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: 3EMH Bradysia odoriphaga a
| B KIS Galleria mellonella

—_——= NN W WA A

T (% ) Mortality rate (%)
SO LN O L © Lt ©O L © W

{R7ERTA] Retention time

B 4 AEERTEXERFRSERFMHE
AR R EFiE RS0
Fig. 4 Effects of different rejuvenation methods
on the storage duration and survival of
entomopathogenic nematodes

A. H. brevicaudis 0627M /i1 & ; B. S. feltiae 06 19HT i R
A. H. brevicaudis 0627M strain;

B. S feltiae 0619HT strain.
52 H. megidis 0627M Al S. felitiae 0619HT (1)
FET-FA3 90 31.03%H1 33.33%, &AM &M
A H. megidis 0627M £ S. felitiae 0619HT FJFET-
LAY HIH 10.92%F1 32.33%

3 @itSiip

AT, AR 028 ] DAPKR
AT ARAER T LRI E LR EE,
T 7R 3 N AT DR M0 A 1 2k b A S0 IR
SAHR s SRR R AL, AR H:
Y42 HURE 8 W 35 B vay e R M I 1Y) 2 YL BFE
R, AR Y i s e AR TR AR s R e IE
0 AF AR AP Y R R ARSI H.
megidis 0627M fil S. felitiae 0619HT F4~ 5k R A
FOw 1 AR AR AR ARG SR b T
DRI A A 2 o, A PA 27 32 R Al R Y
2R i KRR R 2 AR AEBIRE T, &
ARG T A2 N RS IR S0 J5 7 A (R o
ise LR 1k .

S. felitiae 0619H i & 1Y EUE J1 F1A: 58 1 W]
T H. megidis 0627M, Jf- H. S. feltiae 0619HT
42 AR IR0 L H. megidis 0627M 1k, 61
S felitiae 0619H i R 7E4 F-27 3 . B i FZk
HEHHRE S8 T H. megidis 0627M., 74 (10d)

H. megidis 0627M [ {7 1% BE J1 kb S felitiae
0619HT [k, {HAELRAT 30 d i, 2 FRAH:Jrik
R TR RE AR T R, L R I A H:
(A2 HU B 32 LL AR S HE 0 R e, R i A
) B B R 2 RUE T RO AR A H Y 1 A R
TR ORI T A PR TR s
OB TS YL RN 2G50 5% B A IR, T R O R 2k
VER — R A A=A 24, WA RN BTG AR SR R
A1) 1 T A SR B i R O D L O
1\ B ) RAETE RS, B U R AUl S et
A AT R4k S RS A TN I A L
HIS o BL, O e i S D v e 3 B o
s B 2 HUBOiR ) bS5

L HO SR O A TR R U M I R A
AHEFREA. B2REE . AR Y (&
FI45, 20045 FRZE, 2006; FKZ5%, 2009 ),
AR Sy 2 A2 R i S e, i 2 1 4 A
R HEMESZBI52 00, TSN T R B SR, |
A TR R T B S D R U A 1) T A R
JE (REFERIAE, 2003 ). AN E M LR
B s i 2 OO AR TR R BTSSR
i ) 2 3 B A O A B L AR L R A
RS, W BIETT (R, 1986). HASC
i A 5% AN [) 2t D v %ot B g JR 4 ol e A
FLA R B, A S T I — £ BE HEA TR A
%, DOKA BT R0 i [ BH L MO R A U
HORALHL,

7 Al A2 o B U IRk s, FH A 135 1)
Al M L AU TR 2k L Eb 7R 8 5 I B 2R A R
WH A AR A, 35 3 I ] 5 ) R i A H:
B s SR 2 H 222 o e A AR s /N T HL AT 3l
FERRIR, AN 0 B B AR AT ok b Ui
WEFT o A3 S AU 52 H: B HUG R4k H S0 71 i AH ¢
W B R, R, T s i 77 i i ss
TR A BT B R 4 X b T 3 e R B
FIWEY RGBS R S e
(BRFRAE, 1994; L4, 2012; W RUASE,
2013; SkHESE, 2014 ) fEA AR, &
Fe0T 75 T8 AR I B U R AR R s (2R
A, 1986), AU R R T35 55 % FRE i A
TR,
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