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Efficacy of a mixed formulation of Heterorhabditis bacteriophora
ZT ( Heilongjiang isolate) and Steinernema carpocapsae All
against Bradysia odoriphaga
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Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Harbin 150081, China;
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Abstract The root maggot, Bradysia odoriphaga Yang et Zhang, is one of the most important insect pests of Chinese
chives in northern China. To find alternatives to chemical pesticides for the insect, we have evaluated 3 isolates of
Heterorhabditis bacteriophora, Hb-ZT ( Heilongjiang), Hb-LG ( Liaoning), and Hb-NJ ( New Jersey, USA ), and
Steinernema carpocapsae All (Sc-All) against 3rd instars and pupae of B. odoriphaga in petri dish, pot and greenhouse
assay. We found that the mixed formulation of Hb-ZT and Sc-All achieved 100% , 80.6% , and 100% host mortality in
petri dish, pot, and greenhouse assay respectively, which is more effective than using each species alone. In both pot
assay and greenhouse assay, the mixed formulation achieved better results with a dose of 0.5 million IJs/m’ than each
species alone at doses of 1 million IJs/m>. Our results also shown that the best time for application of entomopathogenic
nematodes is 5 to 10 days after the first adults are detected.
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Fig.1 Efficacy of different nematode
species (strains) against Bradysia odoriphaga

3rd instar larvae in petri dish assay
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90 | —&—Hb-ZT —>— Sc-All \ . . NE =1 v
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wg 70 t € TR O D RS SR N1
25 60t
3% 50 2.2 EPN xtIEMHRIZ B RL
=3 Ll 2.2.1 FAE&M(R)EPN HEBIHRHBR &
S 20f RIS R R (R 2) , F/NFF)E 3 Al R XS
i | A 800 S o S AR LT R R Y ik
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Fig.2 Efficacy of different nematode species ( strains) . b i Hb-ZT i i st &) byl 2 M 5 15 L 25

against Bradysia odoriphaga pupae in petri dish assay

FENAEN, HE— UL T SR LR 3 A
Z f Hb-ZT Xof =l iH (9 42 il RCR f5c b, B DUAE LR

8 200 257F 120 h Fl 144 h #sF, dE0E 3 #5400 ‘
B 1 56 S /NFT e 4k Uik ] HD-ZT

BT 3R ¥ Ky 43. 7% ; Hb-ZT 3 4L %] 8 200 £ 120
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Table 1 Efficacy of different dosage of EPN against Bradysia odoriphaga 3rd instar larvae in petri dish assay

o o 5 Fil #|4 Dosage FIEFET: # Corrected mortality ( % )

EPN strains (1Js/larvae) 2 h 48 h 72 h 96 h 120 h 144 h
10 0 4.7 4.7 2.0 7.1 7.1

Se-All 50 0 0 3.8 1.1 1.1 10. 3
100 10.7 9.1 19.9 18.8 29.5 35.0

200 13.3 16.7 28.0 43.7 43.7 43.7

10 0 3.5 15.3 16.6 16.6 25.0

Hb-ZT 50 7.2 12.5 17.3 29.4 29.4 29.4
100 21.4 30.8 38.4 41.6 45.8 50.0

200 7. 20.9 30.4 29.4 62.3 62.3

10 0 3.2 3.2 3.2 3.2 3.2

Sc-All + 50 7.4 14. 8 26.9 27.8 27.8 27.8
Hb.ZT 100 3. 9.1 17.3 10.3 10.3 10.3
200 5. 7.6 35.8 61.2 84.4 100.0

R2 FEMREHRIEMELRIKHZRR

Table 2 Efficacy of different nematode strains against Bradysia odoriphaga larvae and adult emergence reduction

S (LR EES G HL R 2
Nematode strains Reduction of larvae( % ) Reduction of adult emergence( % )
Hb-LG 97.8+10.3 a 36.0£2.4 b
Hb-ZT 100.0 +0 a 72.0+6.3 a
Hb-NJ 90.4 +£5.9 a 68.0+8.7 a

1 R P e BA R F/NG T8 R R AR 0. 05 7K 22 55 3 (DPS9. 5 K dl 4b 31 2 e B Duncan M 2285) . TR
.
Data followed by the different letters in the same column indicate siginificantly different at 0. 05 level by Duncan’ s multiple range

test. The same below.
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2 T =l ok H 3P A 23 4 1 R Y 2R i
G WIR(FR3) AL EE 3 KM 6 Kt 3 4
b TR 7 VA R Y AE 40% LR, 55 9 d BF Hb-ZT
+ Sc-All X 2k #H AP A2 HSOR 4F T 2 AR
R AR A EZ R AR E (P >0.05), ¥k

67% LA 1o T8 JE A o 2k tf 4l e 4 Ak i R A
M BOL A D o T Hb-ZT + Sc-All(1:1)
AR TR 3 il P ) O 2 A4 2 Bl it R A
Z— N, B AR, BT LA )56 R S Hb-ZT
F1 Sc-All #%7 1: 1IR H .

®3 RRAZKAXMNEMERBRPUZIIRIEFRR

Table 3 Efficacy of mixed species against Bradysia odoriphaga adult emergence

2 it i Rl PR Efficacy (% )

EPN species 3d 6 d 9d
Sc-All 39.7+8.1 a 33.3+11.4 a 67.2£9.3 a
Hb-ZT 32.3+14.4 a 38.9+6.8 a 70.4 £13.9 a

Hb-ZT + Sc-All 25.4+7.7 a 32.3£10.2 a 77.0 £8.5 a

2.2.2 EPN A [E i A B H 4 3E 40 B9 B 38 R

P AR A AL 5 d B, e E Lk Hy Sc-All A1 Hb-
ZT IR A 20 W, Al Bk R 4 e 9a R AR ) 0
5331 70% F1 80. 6% o U EHE AJESH A 10 d
i it T & 2 L 7 96 RIOR B A, A B ) it ) £k o

RORHREL 22, 3x 2 A4 B Al 3 0 B0 B A6 1 3%
[INEREER (LY = P PO R R W L N D Sl HE (B3
WA BLAER A HL S ~ 10 d PN T J 46 o By i AR
B (£ 4) .

*4 EPN R[EiE AR dEH SRR

Table 4 Impact of application time on efficacy of EPN against Bradysia odoriphaga in greenhouse trial
EEVE RS B R S R AR/ BERS
Days post-inoculation Yellow plant rate( % ) Reduction of adult emergence( % ) Reduction of larvae( % )

0d 97.0x13.3 a 20.0£8.7 a -
5d 83.3+£10.7b 70.0+11.4 a 80.6 £18.4 a
10 d 88.9+£9.8 b 25.0+£9.1 a 47.2 +14.6 a
15d 96.4 £16.5 a 10.0 £3.3 a 11.1£4.8 b
20 d 95.7+11.2 a 30.0£5.6 a 27.8+£7.6 b
CK 96.9 £4.3 a - -
2.3 EPN @& IEHMMER AR .
TN 4 A e B A A, 5 3 . N
3 FwSiie

UCAE 39 rh AR M SO A 28 0 IR P AR 100 em?
S 1.7 3k, A A BB R4 3k 100% Wit
R £ 100 J7/m” 8 PR AR R 4, Al o
47.4% ,HRJE 75 Ji/m’ 15 36. 8% , T Ak B 9%
ST E (P <0.05) , 78 75 AL B B w3 1) 1
PEE(24.2% ), R 100 J7/m® F1 75 T3 /m’ 1Rk
o e, R Y R R PR R it FH R
TR 50 J5/m’ B AR SE A 2 TR RLAR 2 2 0 o
B W= B i B U B R HU g 3 S AR
REREFREHRAR, WEEHO, MAKAR

SR URE S RE Rl N S E W o 1 N A AN RS T N R 0
FEAT LA, N R VL AR W RS T 43 B3 I 2 L H.
bacteriophora ZT ( Hb-ZT ) Xt 3E 5 #4 B 36 1R A #E )
N 7. A F B Hb-ZT 28 x4 il 3
1 4y e F ) AR AR SR B, Hb-ZT 5 Sc-All(1:
D)V F, X &l s = P9 3 AR RO & T i 2
AL Y A AR SO TR E AR S R Wi Hb-
ZT 5 Sc-All(1: 1) (& BUIE A W, it 1 7] & el >
(50 J7 LJs/m™ ), %ot Ak EL ol Hhe BT b A 4% i 2ok SR il v
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Table 5 Dose effect of mixed nematode species against overwintering Bradysia odoriphaga

b B %'ﬁj. e P Yield B 4 A B 3%
Troat . Plant height I ing( %) (ke/m?) I g (% ) Larvea number Control
reatmen ncreasin ncreasin
(em) gL g gL (larvae/100cm’)  efficacy( % )
100 J3/m’ 30.7x7.1a 19.0 £5.5 a 2.8+0.6 47.4 +11.4 a 0+0b 100 +£0 a
75 Ji/m’ 28.1+£9.6 b 8.9+6.4b 2.6+0.3 36.8 +6.8 a 0+0b 100 £0 a
50 J7/m’ 27.6 £+9.2 b 7.0+6.1Db 2.3+0.4 21.1+7.7b 0+0b 100 +0 a
A2 2 35 % iR
Chemisty CK 27.0+£8.3 b 4.7+5.7b 2.4+0.3 24.2 6.4 b 0+0b 100 £0 a
(ZEHi 8 / Phoxim)
25 [ %1 B8 Blank CK 25.8 +10.8 b 1.9£0.5 1.7+0.7 a -

TG P 2 A48 HL (100 T3 Ts /m?) S0, H7E
P Pk AR B A e 5 ~ 10 d it B R o TR 2 i
BORTAE, KIS Sc-All #I Hb-ZT(1: 1) R &
Jiti FH 7004 R 75 O /m® B AE S R B T LA
2 0 S B Y 7 LS50 U7 /m” B AE SR A 2 T
B RG240 0 7= i, X BE Y B R S 100%
N T B SAS , DA N Wt R B 50 J7/m’ B AT,
Hb-ZT 5 Sc-All i FH 5 &5 &%, jita I 300 it A%, Bij &%
o BT HIEE AT AR H. bacteriophora 2y B ifi 7Y
LM, S, carpocapsae U AR A (4 2K PRI EE H W
2007) , 3% B¢ Hb-ZT 28 dt g8 Yo i /2 iR )2 - 580 dk
W, Sc-All £ ] {2 Ye v AR A 4 HE 3R 2 i AR ul, filf
(Cle: Lol P A O 3 A | Qe 1 I o ]
(1994) A1 T 48 % (2011) W3R B S. feltiae Xt dE
W &y ORGP AR BOCR AR R A TS, feltiae J2
A T B YR AR Y e ) 2k AU Y 2 i 3R AT 3k
FHR PR AP R () 26 ROR G dr i B X > H iy, B
FH TR [ b Jy 0 g i) 26 d R 3 R b Dy ) AR TR R
.

R AR T o T S — eI Ay R 1 e R R R
B IA Y GB35 M R RO D 4R
MORMHE R AR Z B T 32 HA B R e 11
N B S e A1, A1 350 0 858 09 52 ) AR G, i R R
JE 7 T 00 G I N R B K K BH AR S TR S R
SR Lk R B IR B ROR (2R EE H W
2001 ;McCoy et al. ,2002) , IAM, 2 HUR it 77 9] |
iz Ay 2 A A M A A A A R R T 2k R
SRR ZE . A RERYE B b dnE KA F
SRRy 5 > P Ol 1k R S R it IR TR L 3 P LR =
TR 1 1Y 58 25 4 55, il O 4 b 32 /&5 B VA RIOR S

A AR H & Az ™ M B[] s 3 T B B (A
45,2003 ) B FHRG Al i (AT ) R 55,2010 ) 35 2% i
Xof A B ) By 580
EFEBRGEASRMGEB LD, AT —H
IR MR AR W 1 50 A A 2 R R IR R R,
A WETEEE R R W LW A 25 25 5 AR B4k 25 T 4 1= By
AR . SRIEIRAE (2011) Efi e ) 7 — x5k iH
IR BE A 25, PN i 21 F1 2% 2% 4 (2007 ) WF 58 2 HE 52
TR U I 2 o 5 IR RE AR 2 250 R T RO B4
YL Al i A 5 /N H. bacteriophora A6 TT 53
BRRA S, carpocapsae 1RG5 Tt F TE A6 73 PN AAR- 37 Hb
YR 3 7 Al 2 25500 1 B v RO, R AESRE B A
FHPIRRMAE T — SR AT ER AR

£ % 3Lk ( References)

Ansari MA, Hussain MA, Moens M, 2009. Formulation and
application of entomopathogenic nematode-infected cadavers
for control of Hoplia philanthus in turfgrass. Pest Manag.
Sci. , 65(4) :367 - 374.

Brown IM, Lovett BJ, Grewal PS, 2002. Latent infection: a
low temperature survival strategy in  Steinernematid
nematodes. J. Therm. Biol. , 27(6) :531 -539.

Jagdale GB,  Grewal PS 2003.  Acclimation  of

)

entomopathogenic  nematodes to novel temperatures:

trehalose  accumulation  and  the
thermotolerance. Intern. J. Parasitol. , 33(2) .145 - 152.

Lewis EE, Shapiro-llan D, 2002. Host cadavers protect

acquisition of

entomopathogenic nematodes during freezing. J. [Invert.
Pathol. , 81(1) :25 -32.
McCoy CW, Stuart RJ, Duncan LW, Nguyen K, 2002. Field

efficacy of two commercial preparations of entomopatho-



13 PRI TR R HU I 2 Bxt Ak 3R B B ICAY B V6 BT 5T - 241 -

genic nematodes against larvae of Diaprepes abbreviatus
( Coleoptera; Curculionidae ) in alfisol type soil. Fla.
Entomol. , 85(4) :537 —544.
Strauth O, Niemann I, Neumann A, 2000. Storage and
nematodes

formulation of  the entomopathogenic

Heterorhabditis indica and H. bacteriophora. Biocontrol, 45
(4) .483 -500.

Sun RH, Han RC, Li AH, 2004. Efficacy of

entomopathogenic nematode against Bradysia odorlphaga

( DIP. Mycetophilidae ).  Proceedings of the 15th
International Plant Protection Congress, Beijing, China.
515.

White GF, 1927. A method for obtaining infective nematode
larvae from cultures. Science, 66(1709) :302 - 303.

Fds, Tk EER, 5KJE, 2005, B M AR R TR AR P AR 25 B
if Ak uH ) 2 R0 T A PR, 31( 1) 182 - 84.

TR, WhH B, 2007. B IR 2k HUR L AF AT R RO
FRE. B U, 44(5) 1637 —642.

RG], B H W, 2001, B HUR IR R 5 H AR BUE T2
B AR ELAE U R OF 5T E 8. B JUR . 23(4) : 170 - 180.
D, ZFAE, Brb e, 2011, F) A B dops I 4k e By if 4B 3¢

R MR L 0. AE AR BB BB 5 0 R By 4 Ll A —— P A
PRI 2 25 2011 4E 22 RAE 2338 SCHE 95 M . 487 - 490.
MEHEEE, REH, KA E, A, 2003, dk 3R IR 2k A=
Pyop A BTG . B BRI, 40(5) 1396 - 398.

R HE, 22T, Tas e, 2010. 33 HR 7 0s0ks 40385 3 0R 19
RO SCHRBE ST ) AR AL B, 9:142 - 143,

INERLL, 222 4E, Wk A uE, WA, NFF, 2004, B o 5
2k . Heterorhabditis indica LN2 [ & Bj 16 4k 3£ 38 IR 3% Iy
50 R R BFSY. B R, 26(4) 1150 - 155.

IhHGELL, 224, 2007, B HUR R HL HO6 5 1k 24 2% Hu5H)
X A SR IR T A G VR . A2 2 i, 9 (1) 166 -
70.

BPRSC, SRNIRL, 1990, SF/NAT £k du D1 xR iR 3 a4 2
TG, EYIBGE R, 6(3):110 - 112,

MR, A, 1985, dESRHH (%) % 2 iR HR 2 i 8 — B .
e mugell K224, 11(2) ;153 - 156.

W75, M, B sC, Vg, =AU, 2004, HYES B R
MR ARSI . AR AE R, 31(1) .33 =37,

W75, B30, 1999, IR 75 = 5% 5% X 7% M T IR 2k
AS4 5 RS R AR . AR, 25(3) :8 - 10.

W=, 1999. & FHER 3 v 3 iy B F 5 xR o B
3%, (1) :54 - 56.

AL, EUA, 1994, B U J5 £ B VA Al S AR 41 A BF
gL REERMBIEL, (2):4 -6.

SREE, SKE M, KRER, WA, 10T, B, T
B, 2011, JLARAS[R] 24 550 0 358 08 MR S8 10 25 P 2E 1 i
E . A OR B BE  B7 4  l A—— b [ A ) R B
o 2011 AR ARAR X SCER , T . 482 - 486.



	KCZS1301(1) 235
	KCZS1301(1) 236
	KCZS1301(1) 237
	KCZS1301(1) 238
	KCZS1301(1) 239
	KCZS1301(1) 240
	KCZS1301(1) 241

