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Research progress on incidence and control of Bradysia odoriphaga

WANG Zhe ZHONG Tao LIU Pei-Bin XU Guo-Qing” ( Institute of Plant Protection Liaoning Academy
of Agricultural Sciences Shenyang 110161 China)

Abstract: Bradysia odoriphaga Yang and Zhang ( Diptera: Sciaridae) is an important pest which feeds on
Chinese chive Allium tuberosum. This pest distributed in all the chive growing regions in China. With the
development of installation agriculture in North China B. odoriphaga has become the limited factor for
chive cultivation. Progresses have been made in biology physiology ecology and control measure after B.
odoriphaga was determined as the dominant species of chive maggot in 1980s. The incidences of B.
odoriphaga in different growing regions under different Chinese chive cultivation models were summarized.
The control measures including agricultural control physical control biological control and chemical control
were discussed. In order to provide direction and references for future prevention and control work the
prospects were also proposed.

Key words: Bradysia odoriphaga; incidence; control measure; progress; prospects

Bradysia odoriphage . . N \ .
Diptera Sciaridae “ o N N N
N ? N N 6 30
o ( 2003) .
( ) (201303027 -9)
1977 E —mail: wzhel226@ 126. com

Author for correspondence E — mail: xgq66@ 126. com
Received: 2016 —06 - 27, Accepted: 2017 =05 - 10



1398 Journal of Environmental Entomology 39

1948 1949

( 1985) .
1958 ( »
Phoredonta flavipes Meigen Diptera

Fungivordae o

1981 ( »

“ 7 “Sciara
sp. 7o 1985 N

Bradysia odoriphaga Yang et Zhang
Bradysia luhi Yang et Zhang.

2000
1
23-274d (
2004) 25-30 d (
2000) .
4
. 90

30% -80%

( 2000) ; 2003 -2005
30% -
50% ( 2006)
2
( 2000) .
( Do
3-4 1982; 2014)
4 2012)
4 -6 ( 1985; 1988;
2001) 4-6
2000; 2006;
2014) 6 -8 ( 2012) .
1 ( 1) o
18C -25C ( 2014;
2016) 60% - 80%
( Yang et al. 2015) . 20°C -25C

2004; Lietal 2015) .,
15% - 25%
( 2003) .



1399

I9QUIDAON JO pue o],

I9UIBAON JO PUS BY] 1B IAUIMISAO 0] SUIZA(q oS oy ¢ roquiadog

Jo o[pprr oy 1e ¢ 9yl ‘Amnf jo pus oy 1e e o ‘ounf jo o[pprut oy}
® 7o ¢ Leyy jo Suruuidaq oy} 1B UONRIOUAT <1 OUL *9BAIB[ JO SYBO(

100T BALE] B HTI MY IEES | 1B e ¢ Hury Y
R i 1y Jo puo o4l oh 63 bt AL H LY € ek 9N T T H § N 1 B A fuk
MAHY [udy A[es o1 01 yoIepy 1|
oyl e sogrowe pur UDIRJA JO 9[ppIW 9y) 1B sorednd orAIR[IOIUIMIOAO Oy,
MR H v 3 H € B Hoh B € Y3
Ie9K 1X0U JO AR\l
91B 911 0] 19(012() JO A[IRS WOI] Wb o ¢19q019() 91B[ 1) 0] SuN[ JO
pue oyl woxy ¢ oyl ‘K[ 18 911 01 ARy JO puo 9y} WOI] oy ‘ounf
G861 Tr i H BAIR[ JUBULIO(] 19qo10() 01 A[nf woif 91e[ a1 01 Judy Jo pus oY) WO} UONRISUST [ 9UL tspotad 90uaLIMOD() b utfuer],  euiyy) yuoN
e R HooI- H ¢ MH sy~ [ H 01 v 3 H 01 - Hx Fzy
SHOYEMH L-BIHSHTHHI-BLH Y 1R
[udy jo £[res 1B s9BIoweuoneIouss SULIOTUIMISA0 Y],
Wk H v Y
1eaf 1xau Jo [udy jo Suruuidaq o) 01 wquaidag jo pus oy woij o
toquardog jo o1 ‘I1oquordag jo S[ppIw 9y} 0] 1sNSny jo Suruurseq Ay wWoIj € o
TI0T Mgl eare] oanjew pro a[ppIur 911 0 1NNy ‘ATnf jo pua oY) 01 SUN[ Jo S[PPTW AT} WOIJ w2y ‘oun( jo 9[pprur o1} uawmn nsues) 1SOMIITON
My Y e WGWEZ  jo Suuuidoq oyi woiy 0} [udy jo Suruuideq oyi woxy uonerouad [ 9yJ, *spousd 9ousLmOO() v [ITE NeH AEhd
b H 6- T HS T H vy - H 6N v i 6 [T i
SY e L H L-BdhHOYTETHI-BTH vy P
c 19q019() Jo Suruursaq ay) 0] requiaidag jo I[ppIw 9y} WoIy
I W€ ‘ounf jo w:m::mmwﬂ oyl 0 Key Jo puo oty woxy | 7 Ay ‘ Key Jo
¢ vApuoq jo Bupuutsoq oy o3 afppiwt a1} 01 Judy Jo pPud Sy} WOI] UOTRISUSS SUT fs}npe jo syea ueed dutuoer]
7861 M [iX I udy jo pus oq wory [pprw oy} 03 [udy jo puo 9y} wolj uone [ OUL “SHOPE JO syBo] y-¢€ Y LT
MTHS-Md M BTHOI-HEBhHe6
VEBTHIO-BLHSYTBETHS-BALH Y e myy
Iaqualdag Jo a[pprwt oy 18 € 91 ‘An[ jo L[
+102 edng AR\ Jo SuruuiSeq ayy, . ’ f . uiqrey  Sueil3uo[ol  1seLaylION
. g oyp e 7oyl LB\ Jo 9[ppIw 9y} 1B UOHBIGUSS | S, 9BAIR] JO SYBOJ € DN - "
wREW Hl B f S . . b EISNACH T P21
BdhH6Y S MH LY T HbH S 12
a%e)s potad " i < a
HL-FHZ W,Jvm,mm&/wlﬂﬂ F&@xﬁmmﬁ ML T R K <] NI 7

suor3aa jue[d JudIIp ul »SvydiLiopo PISAppag JO DUIPUL Y], [ dqelL

HWFEAGERTETFS R MHEIME Y 12



39

Journal of Environmental Entomology

1400

'S90URIAJAI A1) Ul pajuasaid jou o1om

uonewIoOju] — *

AN 3% MSC AT chBlaC - R

2107  BAIR] aInjeul PO ~ ~ e- 0 ueyn A\ PqNY  BUIYY) [RIUY)
M HPEZE AN ALK chily
TOqUDAON] JO Pud oyl 18 g Ay} €19q019() JO puUS pur FUTUUIZA(
oyl 1B G oyl ‘ Taquadag jo pua o 1B walt ‘oun( jo o[pprwr o1}
9002 eATe IOUIDAON] ® ¢ oy ¢ Key ur € PP JEQ< ul uoneIousd [ PU, F9BAIR] JO SyBO :c;nw:m;m
,%Wﬂvhmm G 0} stﬁcicw wor ] E\n_r HoTT uL 9¢ E\w_rn_u H o1 9 ! T
) H1l-He6 VA H 6 P i E 9N € H ST H ) 1 g 7
[OIR[\ 1B S9SIOWD 9BAIR] SULIDIUIMIOAO Y],
MEH € Y Xm
IO(UIDAON JO PUD A1)
one ® 99y ¢19q019() Jo pus Ay 18 oS oy ¢19q019() Jo AJIea 0] Toquatdeg
o EMEB%M Jo J1o1e WOy 4 Y} ‘oun( o[ppIw oY) 1B W€ oy ‘ fepy Jo pue a1
0002 H BAIET] Jo pus 9y} woly LTS ‘Tudy jo Suruutdaq ot e sobﬁwhwc@m I PUL JWEE o mv?,o,m noyzsuey Suetloyy,
MU Wi (- b [ 6 . Gl H 1LY 'L oI N StRHOI- 3 9 W T
ounf oy rudy wos HeoY v mh oY et B S TCETH v 1 g g
[ o1 [udy A
U 9- [f ¥ oIRIy
JO S[ppTw A1 1B sofIPwe pur ATRnIqe 18 soledndorATe] I01UIMIoA0 Y],
MEkE € MR H T YR
Ieof 1xau Jo Arenue[ jo Ajres 0] 19¢019()
o e Jo ere[ woy oy ¢ Taquandag jo pua A v W€ oy ‘ kepy Jo pud
o BQSM,WO@HMNWM EMH oyl 1B 7 oy ‘ludy jo pus oyy 1B uonEIGUAS | 9], 9BAIR] JO SYBI(
+102 BAIR] W 1= 3 o1 [ 1- X . Sueyro p Suopuryg  eury) Isey
GRE T ooy wory 0T P H 60 €I B ) T AL B 7 ) U R e S Sy
o [udy jo o[ppmu oy} 1@ safowe pur Judy
HS-HY Jo Sutuutdaq 9y} 0] YoIepy Jo 918 wolj sejednd ORATRINUIMIIAC AT[],
W E AT H v W T H v- MH € Y5
Am[ 01 oun[ wWoIq :ovAIR] JO YBAJ
. BAIRT] A[n[ o1 sun[ woy H L- 9 g Y B Suore(| IXUuRyg
8361 L&wgwﬂm ,mmnw E L— m 9 :a< Jo ofpprut 9y} e mmeEm.:oESo:om I9JUIMIQAO 9], s-7 —m_uﬁ hd Il
Mk E b H v Y
ogels woiwm " d R s
S9OUAINJY sotwreuAp uonemndog SUOT]RIDUAL) 1) 90UTAOI] uoIgay]
= SULIOIUIMIDA() JorNe-189 -
Wx &g PFS R {5 B YR ()W ug X

ER



6 1401
( 2013; 2015;
3 ; 2015) .
. (o)
3.1 14 d
80% ( 2016) .
; ( 2016) .
o 84 %
3-4cm (
2012) .
3.3
( 2006) .
3.2 o
Beauveria bassiana
N Laspeyresia
pomonella Grapholitha molesta
( 2009) (
o 80 2014) .
( 1982) .
o 90
N N N 3:3:1:80
30 1 4- Otio
CB15 5d
( 80%
2011) . (
o 1994) .
N N N N N N Steinernema
. . . . 11 4 (' S. Ceratophorum S. Hebeiense S. Feltiae

Heterorhabditis 3
H. megidis) ( Ma

S. litorale)
( H. Indica
et al. 2013) .

H. Bacteriophora

(2012)
S. feltiae



1402

Journal of Environmental Entomology

39

Shannon
97 % ( 2015) .
. H. bacteriophora HO6 .
(
2007)
. S H. indica LN2
( 2004 ) H.

bacteriophora HO6  H. indica LN2

<) A A

H. bacteriophora

HO6 H. indica IN2
( 2013) .
3.4
5

(
2015)

(
2014; 2015; 2015)

(
2015)

21 d ( 2014)
90 d ( 2003) .
3
30%
90% ( 2015; 2015) .
N ( 2014) ;
( Zhang et al. 2014) .
( 2014) .
1
2014) .
( 2015¢) ;
240 d
( Zhang et al. 2016) .
Eisenia foetida (
2014) :
(
2015a) .
(
2012; 2014) .
o
( 2014; Chen et al. 2015) .



1403

( Zhao et al. 2016b) .

et al. 2016a)

(2015)
Bradysia difformis

( Zhao

( References)

An L] Jia LP Ruan WB et al. Effect of entomopathogenic nematodes
on controlling Bradysia odoriphage Yang et Zhang and soil nematode
community J . Journal of Agro — Environment Science 2012

31 (5): 898 —903.

2012 31 (5): 898 —903

Cao QL. The researches of the occurrence regularity and control of
Bradysia odoriphaga at Tianjin J . Plant Protection 1985 10:
10 - 11. . I

1985 10: 10 -11

Chen CY Mu W Zhao YH et al. Biological activity of trans — 2 —
Hexenal against Bradysia odoriphaga ( Diptera: Sciaridae) at
different developmental stages J . Journal of Insect Science 2015
15 (1): 9.

Chen CY Zhao YH Li H et al. Biological activity of benzothiazole
against Bradysia odoriphaga ( Diptera: Sciaridae) at different
developmental stages ]

57 (1): 45 -51.

Acta  Entomologica Sinica 2014

J. 2014
57 (1): 45-51
Dang ZH Dong JZ Gao ZL et al. Biology and injury of Bradysia
odoriphaga on leek in different type of cultivation J . Journal of
Agricultural University of Hebei 2001 24 (4): 65 - 68.

I 2001 24 (4):
65 - 68
Fan JG Wang JS Han BL. The control measures of Bradysia
odoriphaga ] . Vegetables 2000 1: 20.



1404 Journal of Environmental Entomology 39

J. 2000 1: 20
Gao CG  Zhang XL Peng RY et al. Seed meal control method — A new
method for controlling Chinese chive maggot J Shandong
Agricultural Sciences 2012 44 (3): 100 - 102.
- J.
2012 44 (3): 100 -102
Gou YP Liu Q Liu CZ Effects of host plants on the growth
development and fecundity of Bradysia difformis ] . Plant

Proction 2015 41 (1): 28 -32.

2015 41 (1): 28-32
Han BJ Zhang LQ. The occurrence regularity and control of Bradysia

odoriphaga at Yumen city in Gansu province J . Gansu
Agricultural Science and Technology 2012 9: 62 - 64.
J

2012 9: 62 -64

He L Qin YC Zhu PX. Trapping effect of the mixture of sugar — acetic
acid — ethanol to oriental fruit moth ( Grapholitha molesta) and
smaller apple leaf roller ( Adoxophyes orana) ] . Chinese Bulletin

of Entomology 2009 46 (5): 736 —739.

2009 46 (5): 736 —739
LiJ Ren JH Liu YW e al. Research progress on biological
characterics of Beauvria bassiana and the prospect of its insecticidal
effect ] . Natural Sciences Journal of Harbin Normal University

2014 30 (4): 98 - 100.

2014 30 (4): 98 -100
Li WX Yang YT Xie W et al. Effects of temperature on the age —
stage two — sex life table of Bradysia odoriphaga ( Diptera:

Sciaridag ] . Journal of Economic Entomology 2015 108 (1) :
126 —134.

Li XX Ma XD Xue M et al. Temperature effect and field effect of
different insecticides for Bradysia odoriphaga ] Northen
Gardening 2014 9: 125 —128.

J.

2014 9: 125 -128
LiZN Xu WH Xu JY e al. Study on selection pressure and
resistance restoration of Bradysia odoriphaga to two commonly used
insecticides ] . Shandong Agricultural Sciences 2015 47 (7):
98 - 100. . 2

2015 47 (7): 98 —100

Lin BX Chen LX LiuJY et al. Study on the occurrence regularity of
Bradysia odoriphaga in Harbin area J . Heilongjiang Agricultural
Science 2014 3: 73 -74.

I 2014 3:

73 -74

Liu CM. Trapping affection of Bradysia odoriphaga by sugar-acetic acid—
ethanol water solutions J . Liaoning Agricultural Science 1982

12: 50. . I 1982
12: 50

Ma J Chen SL Moens M et al. Efficacy of entomopathogenic
nematodes ( Rhabditida: Steinernematidae and Heterorhabditidae)
against the chive gnat Bradysia odoriphaga ] . Journal of Pest
Science 2013 86 (3): 551 —561.

Ma XD Li ZX Xue M et al. The study of the technology of attracting
for adults of Bradysia odoriphaga J . China Plant Protection
2013 33 (12): 33 -36.

I 2013
33 (12): 33-36

Ma XD Xue M Li CX et al. Toxic effects of five insect growth
regulators on chive gnat Bradysia odoriphaga ] . Journal of Plant
Protection 2015 42 (2): 271 -2717.

2015 42 (2): 271 -277
Mei ZX Wu QJ Zhang Y] et al. Life tables of the laboratory
population of Bradysia odoriphaga Yang et Zhang ( Diptera:
Mycetophilidae) at different temperatures J
Sinica 2004 47 (2): 219 -222.

. Acta Entomologica

2004 47 (2): 219 -222
Mei ZX Wu QJ Zhang YJ et al. The biology ecology and

management of Bradysia odoriphaga J Entomological
Knowledge 2003 40 (5): 396 —398.
N J.

2003 40 (5): 396 —398
Shang XY Li TF Tang YQ et al. The test for controlling Bradysia
odoriphaga used the water which dissolved ozone J .

Vegetables 2016 1: 58.

Shanghai

I 2016 1: 58
Shi CH Hu JR Xu YQ et al. Control efficacy of ozone water against
the chive gnat Bradysia odoriphaga ( Diptera: Sciaridae) and its
influences on the growth and seed germination of Chinese chives

J . Acta Entomologica Sinica 2016 59 (12): 1354 - 1362.

J. 2016 59 (12): 1354 -

1362

Song J] Cao WP Zhang H] et al. Evaluation on control effect of
conventional low toxicity insecticides against Bradysia odoriphaga
larvae J . Journal of Anhui Agricultural Science 2015 43 (34):
173 -176.

J . 2015

43 (34): 173 -176

Sun RH Li AH Han RC et al. Factors affecting the control of
Bradysia  odoriphaga with entomopathogenic nematode
Heterorhabditis indica LN2 ] . Natural Enemies of Insects 2004
4 (26): 150 - 155.

Heterorhabditis indica LN2
I 2004 4 (26): 150 - 155

Sun RH Li AH. Studies on combination effect of entomolopathogenic

nematode HO6 and insecticide against Bradysina odoriphaga J .

Chinese Journal of Pesticide Science 2007 9 (1) : 66 -70.
HO6



1405

J. 2007 9 (1): 66 -70
Teng L Tong XM. The occurrence and control of Bradysia odoriphage at
outskirt of Hangzhou city J . China Vegetables 2000 6: 39 —
40. . )
I 2000 6: 39 -40
The Institute of Plant Protection Chinese Academy of Agricultural
Sciences China Society of Plant Protection. Crop Diseases and
Insect Pests in China M
1981: 1520 - 1521.

Beijing: China Agriculture Press

M .
1981: 1520 - 1521
Wang CX LiuJP LiuZL et al. Occurrence characteristics and control
measures of Bradysia odoriphaga on leek in winter facilities and
open field cultivation ] . Gardening of North China 2014 22:
113 -117.
J. 2014 22: 113 -
117
Wang HT Song CF Wang YZ. The taxis for different colors and the
attracting effect of sticky yellow card for adults of Bradysia
odoriphaga ] . Jiangsu Agriculiural Science 2015 43 (6):
133 - 134.

2015 43 (6): 133 -134
Wang HT Song CF  Wang YZ. Toxicity determination of flufenoxuron
5% DC against Bradysia odoriphaga Yang et Zhang in laboratory
and its control efficiency in fields J . Agrochemicals 2014
53 (7): 525 -527. . 5%
J .
2014 53 (7): 525-527
Wang P Qin YC Pan PL et al. The analysis of the volatile component
from the sugar — acetic acid — ethanol water solutions and their
trapping effects on Bradysia odoriphaga J . Acta Phytophylacica
Sinica 2011 38 (6): 513 —520.

J . 2011 38 (6): 513 =520
WuH LiF] LiuF et al. The field effect of 1% matrine wet liquid
agent for Bradysia odoriphaga ) . Jilin Agriculture 2012 8. 56.
1%
J. 2012 8: 56
Wu HB  Gong QT Zhang KP er al. The efficacy of synergism of
entomopathogenic nematodes and black sticky cards to Bradysia
odoriphaga ] . Journal of Plant Protection 2015 42 (4):
632 -638.

2015 42 (4): 632 -638
Xue Y. The occurrence regularity and control of Bradysia odoriphaga
J . Jilin Agriculture 2000 7: 22 -23.
] 2000 7: 22-23
Yang JK Zhang XM. Notes on the fragrant onion gants with descriptions
of two new species of Bradysia ( Sciaridae: Diptera) ] . Acta
153 - 156.
I

Agriculturae Universitatis Pekinensis 1985 11 (2):

1985 11 (2): 153 -156

Yang YT Li WX Xie W et al. Development of Bradysia odoriphaga
( Diptera: Sciaridae) as affected by humidity: An age-stage two-—
sex life-table study J . Applied Entomology and Zoology 2015
50 (1): 3-10.

Ye JD. Phoredonta flavipes meigen J . Bulletin of Agricultural Science
1958 3: 342. . J. 1958
6: 342.

Yin HF Wang XF. The effect of subsurface drip irrigation on the
occurance of Bradysia odoriphaga and the production of chives ] .
Shandong Agricultural Sciences 2006 1: 54 —56.

J.
2006 1: 54 -56

Yuan YD Hong XY Wang DS et al. The occurrence regularity and

control of Bradysia odoriphaga in Shanghai area J . Acta

Agriculturae Shanghai 2006 22 (3): 43 -46.

2006 22 (3): 43 -46
Zhai X Zhong JX Guo DM. Preliminary study of Bradysia odoriphaga
J . Eniomological Knowledge 1988 25 (4): 212 -215.
I
1988 25 (4): 212 -215
Zhang BS Wang XL Chen XW et al. The study of effect of controlling
Bradysia odoriphaga used entomopathogenic nematodes ]

Tianjin Agricultural and Forestall Technology 1994 2: 4 -6.

] 1994 2: 4-6
Zhang P Chen CY Li H e al. Selective toxicity of seven
neonicotinoid insecticides to fungus gnat Bradysia odoriphaga and
earthworm FEisenia foetida J . Acta Phytophylacica Sinica 2014
41 (1): 79 -86.

2014 41 (1): 79 -86

Zhang P He M Zhao YH et al. Dissipation dynamics of clothianidin
and its control efficacy against Bradysia odoriphaga Yang and Zhang
in Chinese chive ecosystems J . Pest Management Sciences 2016
72 (7): 1396 - 1404.

Zhang P Liu F Mu W et al. Life table study of the effects of sublethal
concentrations of thiamethoxam on Bradysia odoriphaga Yang and
Zhang ] . Pesticide Biochemistry and Physiology 2014 111:
31 -37.

Zhang P Mu W Liu F et al. Adsorption and leaching of thiamethoxam
insoil J . Environmental Chemisiry 2015a 34 (4): 705 -711.

I 2015a 34 (4): 705 -711
Zhang P Wang QH Zhao YH et al. Investigation of crop damage and
food preferences of Bradysia odoriphaga Yang et Zhang ] .
Chinese Journal of Applied Entomology 2015b 52 (3): 743 -
749.
J . 2015b 52 (3):
743 -749
Zhang P Zhao YH Han JK et al. Control effects of thiamethoxam and



1406 Journal of Environmental Entomology 39

clothianidin against Bradysia odoriphaga with different application
methods J . Journal of Plant Protection 2015¢ 42 (4): 645 -
650.

2015¢ 42 (4): 645 -650

Zhao GY Guo WX Yan X et al. Effects of chemical insecticides used
in chive fields on the survival and infectivity of entomopathogenic
nematodes ]

35 (4) 1 458 —465.

Journal of Environmental Entomology 2013

2013 35 (4): 458 —465

Zhao YH Xu CM Wang QH et al. Effects of the microbial secondary
metabolite benzothiazole on the nutritional physiology and enzyme
activities of Bradysia odoriphaga ( Diptera: Sciaridae) J
Pesticide Biochemistry and Physiology 2016 129: 49 -55.

Zhao YH Zhang P Zhai YB et al. Sublethal concentration of
benzothiazole adversely affect development  reproduction and
longevity of Bradysia odoriphaga ( Diptera: Sciaridae) J
Phytoparasitica 2016: 44 (1) : 115 - 124.

Zhou L. Wang Y Si SY. Adult sex ratio of overwintering generation of

Bradysia odoriphaga Yang et Zhang in Wuhan ] .

Journal of

Changjiang Vegetables 2012 2: 67 —68.

2012 2: 67 -68

Zhou XH Ma T Zhuang QY et al. Indoor bioassay of Beauveria
bassiana against Bradysia odoriphaga and evaluation on control
effect in field. Shangdong Agricultural Sciences 2014 46 (7):
117 - 120.

J . 2014

46 (7): 117 =120

Zhou XH Zhai YB Duan CB et al. Population dynamics of Bradysia
odoriphaga and Lupermor phasuturalis in Chinese chives field under
different cultivation models J . Plant Proteciion 2016 42 (3):
215 -221.

2016 42 (3): 215-221
Zhuang ZX Han SX Zhang CX. Study on the activity and application

techniques of dichlorbenzuron against J . Pestcide Science and

Administration 2003 24 (4): 19 -21.

2003 24 (4): 19 -21



