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Effect of Entomopathogenic Nematodes on Controlling Bradysia odoriphage Yang et Zhang and Soil Nematode
Community

AN Lian—ju*?, JIA Ling—peng®, RUAN Wei-bin", WANG Xin', CHEN Long—fei', SONG Dong-min’', XU Yuan-bei', CUI Xi-yang', ZHENG
Lian—bin*

(1.College of Life Science, Nankai University, Tianjin 300071, China; 2.College of Life Science, Tianjin Normal University, Tianjin 300387,
China; 3.Dongfangyuyuan Group, Shouguang 262700, China)

Abstract: Using pesticide to control Bradysia odoriphage Yang et Zhang, the main pathogen for leek production, has caused high risk of pes—
ticide contamination. We evaluated the effects of entomopathogenic nematodes(EPN) on controlling B. odoriphage under laboratory and field
conditions, and the pesticide was included as control. The field trial was set up on April 18", 2010 in Fengcheng, Shouguang, Shandong
Province, China. The results showed that the Bradysia odoriphage mortality was significant higher at 60 h in EPN inoculation under laboratory
condition. The number of EPN(No. per 100 g dry soil) in the EPN treatment was significantly higher than those in the pesticide treatment
both at 35 days and 175 days after inoculation(DATI). The fresh weight of leek sampled at 175 DAI was not decreased in the EPN treatment,
and even increased 10.4% as compared to the pesticide treatment although the difference was not significant. It indicated that EPN could
successfully control the damage of B. odoriphage. The Shannon diversity index in EPN treatment was significant greater than those in the pes—
ticide treatment at 35 DAI but not at 175 DAL The results showed that entomopathogenic nematodes(EPN) could effectively control Bradysia
odoriphage Yang et Zhang.

Keywords: entomopathogenic nematodes; Bradysia odoriphage Yang et Zhang; nematodes community structures; biological control
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TSR MR, A KA, #/5 20 d £ TR
TS, T-Emskth T AR 164 49,
BRERARTRARZY , T B S S R
S RBEAESRAR A TR B A , A CHE R E IR TS
(B, T ELX e 2 BB o8 T ORAP PR AR
JERBREA% A, FREB A PGk
ARG , A P R A g ARk, & AR
SRR P R R AR Y )R

I B MR TR B AT AR ) B TA B L A S 4
F 20 42 30 SEAE, (B E 2] 70 4EAH7, 2t 0 A
B U IR B iR A ST A TR KRBT B
I, B U IR B R AR K BRI FE RS BRI
HE . BARETZHTHEFRNGEREDY, RET
1978 £ A 4h5 | B U IR R, 7R B BUR
JR 2 B iR AR SR AR M 45 7 T i T — RINA B LK L
1E - BIF5T 38 B S5/ VP ER H %o 3R R B e 4 e A 3 AE 2058
84.2%P; KM K I 4R By Steinernema feltiae
HIF/MTJE Heterorhabditis FE2 5 Z AT BRYLAERH; P
B LT A R A 2R FH B HUpR R R S R T e
Bl bt R bR A R RN B YA AEE", (H2, B BUR R
2 i FE , Xof 3 v HA A ) 0 LR ek R
AIsZ I ANl , B ATEEG HROE . 5350, B BUR IR R B5IE
JEHHAEAR B RTE FEFEL R E B, JLF A KHE
FEHES™ 0 AR « AUGRIGTEIL 1 500 m? AESEFpAE
b ) A B O TR e R AR JR B VR A B AR 24 B
TG AREH , FFERIT B U R Uit JE X R R
IR o

1 #RFTFTE

1.1 #5144

B MU IR R RS A e B T R ¥ B
P -3 AR B AR BUR R B, il BRI
ZELA K 18S 4rF Rl Hext, 485E HOWSEH RRER |
Steinernema feltiae , ‘%8 2RI K554 F .

KEEMR . Galleriamellonella (RIFEAESETFTA FRA
Al ). JEZEUHE F B MR IR E L Bradysia odoriphage
Yang et Zhang 910, 1l RADEF SISO
PERMR G MR , AHBEZE kAR R AL o
1.2 BHRELZBERERIEIEREERIAR

TESRHEFR ML EAZ 3 om) JEE TR BT IE A IE 4R
—ik, MR SR ZE PPk 10 SRARHEERN0E
4L, HEIA 150 pL 3t 2 000 4% B AR R R AY
KB o X BRAL B P AR EESR AN 150 L 248K,

MR I RN SR 4k A FELH — B, Sk AR PR AT
&R 10 KER . FEERHIERILE TA LR ME T
(TR A )24 CHEFR, I T 60 h, 8 12h it
B SR ML AP AR H AT T30 i R AR IR 7R 2D
FeoK Gy, REFREFR LA AR 4RI 1
1.3 B HmELRppAIEE B ERE
1.3.1 iRB BT

2010 4£ 4 A 18 5, ZEINARAFIEFINF A KAl
e AT BT . EHFE 10 AESERE(150 m*- B )il
AR B R B (EPN), FH &/ 150 000 4% *m™, 55
Hb EFER AR AL R RS 9 (150 m? - B, 3%
B P2 ST AL 2R 2 BB IR dEE , & 4.5
kg+667 m? {EAXHE(CK )
1.3.2 BEMRE

2010 4F 4 A 18 5 XA F Ik py AL e it FH B
HURR L B, 03 FAL B 58 35 d(35DAI, days after
inoculation ) #1158 175 d(175DADARTE S B SR
FHRASE 0~25 om H3ERES 500 g Zcfq o HIEREGRA
LB O4E, R RGP FF A AL
K, 4 CUOAF. —#or H3AEm (2 50 g) FIR#EAT
TSR E W E (105 °C,10 h), HAR 5 Fk #4T
TIELR BRI, 5 175 d e —mErPRENLE L 4
fraesE, NEEATH RN 20 cm X (8] 4 F
FaRR, S B PR E RS B, B 4 FT B EIER T
geitathr.
133 T RESEE

FREX 150 g T3EHE R, SR AV B8 - 0 - RE A A
EEERLESBEERY, KEC(HPE T EHYR
R ] S YUOTRN (R Sk HL G 28 2 )UK o 4k R 2k
Hitg, MEEIE, HFREERERE RS
100 g T T &AL AR RIBE S A EAIRE
BT K R IR MR R 4 D EFRRBE MY A
2% i (Plant—parasites ) . & 40 B 28 £k Ht (Bacterivores ) |
B H 2K 4 B (Fungivores ) MIZ B - B XA R
(Omnivores—predators )%,
1.3.4 3L AT

KA L R A S E LR R NI ECRE &
IR MBIR AR, RIE LSRR K 1 E D
LRBEIRNE 100 g T EEHLBRAIFE.

s
Shannon-Weiner 8% H' = 2 pi-In(p;)
i=1

FEEEE:SR=(S-1)/InN
Y5 EEFE %] =H' /InS, H' max=InS
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e :A=2pi

SRR T AR B A TH 2R U £
CNIEEYFEL R ) MI=Xc (i) p:

T TR BUSE B R IEMY AL R

PPI=3c(i)p;

PLEARH S R E B S RERE A
JB& BB o B ] (p=S/N) s ¢ (D) FERA B YL i
Colonizers—Persisters(c—p {E(1-5 ),
L4 Gitsath

A H B 3 LR B T BE 34 R Y SPSS13.0
AT t-test KB 74T

2 ERE5H51

2.1 BHREZ REdEtl th gy e R H R
B MU SRR A B S AT LR AEER L, ZEAL B 60 h
Ja , RURBERTIEE 1),

80r sk
70
601
50r
40r
301
20r
10r

0

BHEHR Mortality/%

2 2% 36 13 )
$EFEBTE] Incubation time/h
EPN: B HURRZE dt 5 CK: Z&AE/K TR

EPN: entomopathogenic nematodes; CK : distilled water

ik FOR R — B SR R {H 25 Rk B B K (P=0.001)
*#% indicates the differences between the means within each

incubation time was significantly at P=0.001

1 B R E £ B R S dE4H FY B0
Figure 1 The larvae mortality of Bradysia odoriphage in EPN and CK

22 TESKE

MFE1ATUESE, & 35 d %R FahBa 5K
EEFWEE., B 175 d BUERT, XTI A BEH Y
FKREBABEER,
2.3 FESEWEMRZGHERAER

it FH B e IRk SR AL B 35 d R mEdESE KB B
U0 BB, S ZEAL RS 175 d AT33RTT LA B REE 3],
PR 175 d J5 , B B 45 SR (3R 2) KRB EPN Ab3E4
SR EE TR LA AR ZG N 10.4% , 2 RMIR B3 H
S LB AR B B RS K A B AT i R A SR

R 1 EME 35450175 d o LEEA MR
Table 1 Soil characteristics sampled at 35DAI and 175DAI

35DAI 175DAI
EPN(n=10) CK(n=9) EPN(n=10)

CK(n=9)

BIKE%
Water content/%
R FOR N R AL BRR 22 57 B 2 (P=0.001),
Note: “***”indicates significant difference in means between CK and

EPN treatments at P=0.001.

13.4+£0.32  17.8+0.48***  14.5+0.40 15.7+0.86

2 BrRIEMERZGAHE A R AESE i FEREEE
Table 2 The extent of the damage caused by Bradysia odoriphage ,

the status of pesticide application, and aboveground biomass of leek

desHfeE  REAEH ElE3 Ml 0 T
AbE Extent of Pesticide ~ Aboveground biomass of leek

Damage application (Fresh weight)
CK(n=9) — A 8.905+0.926
EPN(n=10) — T 9.827+1.028
o FOR B MR AEE  5 175 d BURERYINE(E
Note: “—” indicates the obvious damage caused by B. odoriphage was

not observed Sampled at 175 DAL

MAZ 2 H A A i H K EOR 4,
2.4 REEET HIEL RBENEXN S E

ARG LA E] 9 Bl 22 J&§ T L (3R 3), 4G
10 B A LR i, P 308 (Rotylenchus ) 451
FEHbZR B IE T L3R , 18 € )8 (Helicotylenchus ) |
B J]J& (Tylenchus ) AL T] J& (Lelenchus ) A% J&
(Pararotylenchus ) %& 4% J& (Tylenchorhynchus ) /& 2 F
HiEAR S EENERLAR, HPhRER
(Chiloplacus ) A& , T 2% J& (A crobeles ) YN R &
(Acrobeloides). i J&J& (Chiloplacus). HLntE
(Eucephalobus ). RAVNMTER 2 FiEEHAILEE;1
BEERERLH ;3 BERE-MERL N,

WSS 35 d WAELRERY], BHUREL Rt
PRLH B B AU R BGR B = TR A PR
I, TELRBEAZSHEE ' WYE ) FEE
SR B 41 B8 £k HUAY L1 (BF % ) A & 2 B 4R A L 91
(OP% ) % & T AR A0 T, AR A A A S LAY He
% (PP% ) FI & EL L RG] (FF% ) B2 T K, % -3
LRFRRECR BT (R 4),

WEFRIE S 175 d AAE S RIFIRER I, B BUR R
T FR2E i B O R EGE B TR,
B MV ROFE Y A A TR EL PPLL B AR TR Rl
8% MI,PPU/MI 15504 [0 B & 22 57 HW3F
A2 R L] (PP% ) 825 & TAL R 2G40 B4 T &
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F3 REF35dF175d TIBERAEN S E(%)
Table 3 The relative abundance of nematode in soils under different treatments sampled at 35DAI and
175 DAl as expressed as percentage of total(% )

35DAI 175DAI
R gonue pf CK EPN CK EPN
TR . Plant-parasites
HREEB Meloidogyne 3 0.00 0.00 0.15 0.71
Y2E )8 Helicotylenchus 3 2.76 3.67 1.54 1.10
#5758 Rotylenchus 3 71.3 54.2 27.7 38.6
I8 Pararotylenchus 3 0.52 3.26 0.37 0.00
1 I]J& Tylenchus 2 0.16 0.08 0.89 1.11
S| E#T]JE Malenchus 2 0.00 0.00 0.98 7.30
MBHRTI)E Lelenchus 2 0.57 4.08 1.06 0.84
2 B #T])& Filenchus 2 0.16 0.07 0.00 0.72
A5 )& Pararotylenchus 2 1.31 1.87 0.38 0.23
4%&AVJB Tylenchorhynchus 2 1.09 1.55 1.00 2.53
B UL B Bacterivores
TNZE)J@ Acrobeles 2 3.00 4.07 2.26 1.15
I ZE )& Acrobeloides 2 1.76 2.18 9.92 7.61
HJEJE Chiloplacus 2 4.30 4.22 36.4 26.1
H3kMJ& Eucephalobus 2 1.73 1.76 3.05 231
3k J& Cephalobus 2 0.00 0.00 1.47 0.61
J/NFFJE Rhabditis 1 0.00 3.96 1.05 3.67
RAVNMTE 1 0.15 1.20 7.59 1.92
B Steinernema 1 0.33 2.68 0.00 0.85
B EFHIELL K Fungivores
E08 71/ Aphelenchus 2 267 0.67 3.04 1.80
Z4 AL Bt Omnivores—predators
F2&J& Dorylaimus 5 0.31 2.64 0.22 0.23
L& Aporcelaimus 5 0.90 4.18 0.34 0.23
Vanderlindia duplopapillata 5 0.15 172 0.57 0.15

=4 AEREE 35d #0175 d TG R BEIER
Table 4 Nematode community characteristics under different treatments sampled at 35DAI and 175 DAI

Index 35DAI 175DAI
CK EPN P CK EPN P

H’ 0.908+0.180 1.539+0.172 0.022 1.681+0.079 1.588+0.108 0.500
J 0.402+0.069 0.634+0.064 0.024 0.651+0.026 0.608+0.034 0.337
SR 1.596+0.218 2.256+0.205 0.041 1.921+0.076 1.963+0.135 0.795
A 0.636+0.074 0.387+0.065 0.021 0.281+0.022 0.318+0.037 0.414
MI 2.494+0.151 2.259+0.116 0.242 1.986+0.025 1.960+0.046 0.625
PPI 2.860+0.062 2.953+0.029 0.204 2.758+0.094 2.758+0.098 0.999
PPI/MI 1.192+0.086 1.330+0.056 0.211 1.390+0.046 1.409+0.051 0.775
EPN 0.69+0.456 2.37+0.828 0.103 0+0.000 4.78+1.671 0.015
PP% 83.89+0.045 69.04+0.058 0.063 34.11+0.061 53.18+0.046 0.021
BF% 11.28+0.028 21.21+0.029 0.025 61.73+0.057 43.56+0.044 0.020
FF% 2.68+0.009 0.67+0.003 0.041 3.04+0.005 1.80+0.004 0.083
OP% 1.36+0.006 8.54+0.032 0.051 1.12+0.004 0.604+0.003 0.280

H’ : Shannon—Weiner diversity index; J' : Evenness; SR : Species richness; \ : Dominance; MI: Maturity index ; PPI: Plant—parasites index
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Y B2k LAY L5 (BF% ) I EL B 4k I EL 45 (FF % ) B
ERTA 2R A A
3 iFig

2R I i 2 PRI A H (R SRI6 IR 52 B MU TR AR
BT AR A= AR 2 A R R AR X A a3

= NIRTE 25 R R I B HUR R 4 AR IS A AR A
AEMH(E 1), AR RI, AR RE R R AR
2k T HESEARH AT R W, ARSCHFFEERE , 2010
4 AIFRiE R R R L e, A0 B 35 d ), dESR K
P B AP FARE R IR 58 175 d SRR R R
JE 4k Ak 3 A B A B B HUR R B, HAESRE P &
WA 10 o AT D, , B MU IR AR S SHRIF R SEARIH
T EH B0t FH B s SRk M mT DA s B ia AR i e 3, I
IEE B AL AR 2 FRARR 2GR B IR B R B A
4tk

AEFRES 35 d BUREB X BEAH AL B4 B K B2 R
B3, X5AFR N R R R B L B BEK A
Ko RN BRI BA K, Yl 7 2R Ak
FEIR AT, A2 AR 2B e S R R e
3 b BEEBRHER, XA R AWML/, 175 d B
FERT X B AL B B S K B BEE R

VAR, E AMBHE R B2 3R B R
AP R IEE R, SRR 2, 25 35 d B
Hu IR 2k AL A 4k R BEVE LA R SRR
¥ H' SR $5%(.BF% .0P%, 3 H2EF B3, FHRE
IR AL A 3Lk R, TIEERERL
2R 2t E , BARARAE T AEMH , {5 R AT 3k fa it
Xof Al A 48 A ) 38 B AR TET 2 W . Pen—Mouratov Fl
SteinbergerITEVP IR AE B RGBSR, fb2E Ry
MEAEREE N EHREREE T LRFEET
R, £k B IR S5 M P AR A2 B S E R, 5 AR
GER—3 5175 d B EER R, B HURRZ Bk
AL 2E R A A B 2R B YA EE E SR
B 25, Ul AR5 B B ] A SE K R 25 R 25
K2, I AL 3 2 (817 132 s I J7 T 19 22 318 ¥
/N FEY A AL A B R TR R
BB, FR A FEF 35 d R Y
AL S EANEE RA L F](7.43) 2 175 d L3R
i FP I A (0.55) /9 13.5 5 A4 . B BUR IRk Hudb
35 d HEEE R TP EY FAEL R S EHEERKY
A3 31 (3.25) 72 175 d 384 v o 3] (1.22)
) 2.66 {5t . BARIEE Z 1AMk, 3 & 258

B —E 12 B3 KRG T B AR
P, T e - AR M ThRE A A H8 . it FH R e T 4
HAbe 175 d 1580 5 ) B B SRk A A
FEL 35d RS TPRIR, XRS5 ALA
Kbl

B RY, it R Rw R Heterorhabditis
bacteriophora J& , 2233 23 A~ A AT Re Bkl 2] B AR
JF& R, F—KBeE g RE2A, A 36 1~
AR LIS I 2 B BUig IR g de, A3 &R Stein-
ernema feltiae FLZETE 5 a J5 IR AFTE, T AR50 A9 5
REMRBL R Steinernema, XTE—EREMBBET
AT A B B R R e 4R i JE S AR FFEE 175 d 1Y
JRH

AP 1) F 2 H BRI KRR R R
R AR 2ERZRBIA AR , FE AR N 484k
BEIR R, RIS RR, St A B R R
AT A IR . RE R RIRE R RRE5HFE
B R HEAE—ERRR, BHREL R
FAEHERNERNEBRAROAEETY, HFH
G, AR APEE S T R, MR A ER R ENT
R, AT REoont B HUR IR A B R e B — 2 AU TE
S o 75 AN B S5 SR i B LA B B A F= B ER A 2
HEhHESH A . dEMH— BB K, RITZE S SE A1)
R RSB AR , 16 BUE AR FE R 24877, BARAA
RIS B A IR s il JE MOS8 1 a, (HA TR
R R AR 5 T TR TE S, A TN B R
DO 1 IR B HURIRL

TEAR I AT BB, B U Sk e A 382 PR /4
HAEGRE, 1B w2 duit F 5 Sr BigeoK , Ak
2%} B Ak 3R RS AR 24 it R /D 2K . IR B
IR LR AL FRLA AN GEK , ZE H 25 &) B i 25 10 A9
FEHEHMW, MUREMFRAHGIK, MAERLZFRK
25, MR RERAR ZGBIARCR , tAE A 00 . Rtk
AR Ak gk 2 %ot BE2H L B A SRR e b B /D
GEUE 1 UK. XANZERIFTREXT 35 d SR A 0,
AYBRSEA SO T A Bk , SRR i — A BT HA
I UESE B K AR

BEE B s R R B R AR B AN BT et | B HUis
JR4k BB R ie e PR AR IR 2 N A, R
R Z BB BNE (B R TR ARREL
WA AR B A = FAFERETE R A, K KRR
il Y X —AE YRR TR BRI HET N o AT 2 X Ak
HARH IR ARES SR, BRE RUREL R
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