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Abstract: Maruca vitrata an important pest of legumes such as cowpea worldwide seriously occurs in
subtropical regions all year around and is difficult to control. Traditional chemical control methods can
hardly achieve long-term and effective control of M. witrata resulting in increased pest resistance
excessive use of chemical pesticides and many other adverse phenomena which seriously threaten
peoples health and ecological security. As one of the key technologies to reduce the dosage and residue of

chemical pesticides biological control should be paid more attention to in the rapid development period of
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green agriculture. Therefore we summarized the current status and progress of biological control of M.
vitrata from four aspects including its sex pheromones natural enemy resources entomopathogens and
botanical pesticides in this paper and discussed the future research directions of biological control of M.
vitrata. It contributes to the full-scale construction of the environmentally friendly control system of M.
vitrata as well as the high—quality development of green agriculture in China.

Key words: Legume pod borer; eco-riendly pest control; cowpea; pesticide residue control; review
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Fig. 1  Differences of sex pheromone components in different

geographic populations of Maruca vitrata

GS (2016) 1663

o Note: This figure was drawn based on the standard map

No. GS (2016) 1663 downloaded from the standard map service website of the Ministry of Natural Resources without

modification of national and administrative boundaries or scope as well as important geographical information data.
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Table 1 Reported parasitoid wasps of Maruca vitrata domestic and overseas
Family Species Host stage References
Huang et al. 2003; Sahoo and
Apanteles taragamae Larva
Baraconidae Senapati 2000
Bassus bruest Larva Arodokoun e al. 2006
Bracon greeni Larva Okeyo-Owuor et al. 1991
Bracon sp. Larva Arodokoun et al. 2006
Bracon thurberiphagae .
- King and Saunders 1984
( . Microbracon thurberiphagae)
Braunsia kriegeri - Larva-pupa Arodokoun e al. 2006
Larva Barrion et al. 1987
Cardiochiles philippinensis
Chelonus sp. Larva Barrion et al. 1987
Cremnops sp. - Larva-pupa Barrion et al. 1987
Dolichogenidea sp. Larva Arodokoun et al. 2006
Microplitis manila
Larva Barrion et al. 1987

( . Snellenius manilar)
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2 Continued table 2

Family Species

Host stage

References

Phanerotoma leucobasis
Phanerotoma syleptae

Pristomerus sp.

Therophilus asper

( . Bassus asper)
Therophilus javanus

( . Bassus javanicus)

Therophilus marucae
Testudobracon sp.
Chalcididae Antrocephalus sp.
Brachymeria ovata
Brachymeria sp.
Eulophidac Nesolynx thymus

Tetrastichus sesamiae

Tetrastichus sp.

Astomaspis sp.

Ichneumonidae ( Caenopimpla sp. )
Charops nigritus
Eriborus sinicus
( . Meloboris sinicus)
Metopius rufus
Plectochorus sp.
Temelucha sp.
Trathala flavoorbitalis
Trichomma sp.

Triclistus sp.

Astomaspis arealis

( . Caenopimpla arealis)

Trichomalopsis sp.
Pteromalidae

o Telenomus sp.
Scelionidae

) ) Trichogrammatoidea eldanae
Trichogrammatidae

Egg-arva
Egg-arva

Larva

Larva

Larva

Larva
Larva
Pupa

Larva-pupa

Pupa

Larva

Larva

Larva

Larva
Larva-pupa

Larva
Larva-pupa

Larva-pupa

Larva

Larva—-pupa

Larva-pupa

Egg

Arodokoun e al. 2006
Arodokoun et al. 2006

Arodokoun et al. 2006

Huang et al. 2003;
Brier et al. 2008

Tamd et al. 2003

Srinivasan et al. 2012
Arodokoun et al. 2006
Subasinghe and Fellowes 1978
King and Saunders 1984
Barrion et al. 1987
Subasinghe and Fellowes 1978
Okeyo-Owuor et al. 1991

Barrion et al. 1987

Borah and Sarma 2004

Barrion et al. 1987

Barrion et al. 1987

Barrion et al. 1987

Huang et al. 2003

Borah and Sarma 2004
2009

Huang et al. 2003

Huang et al. 2003

Barrion et al. 1987

Barrion et al. 1987

Subasinghe and Fellowes 1978

Arodokoun et al. 2006
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2
Table 2 Reported parasitoid flies of Maruca vitrata

domestic and overseas

Species Host stage References

) Larva  Agyen-Sampong 1978
Aplomya metallica

Argyrophylax albincisa - King and Saunders 1984

Cadurcia sp. Larva  Arodokoun et al. 2006

Huang et al. 2003;
Brier et al. 2008

) ) Larva
Exorista xanthaspis

Larva King and Saunders 1984

Nemorilla floralis

Larva  Ndakidemi et al. 2021

Nemorilla maculosa
Barrion et al. 1987

Palexorista solemnis Larva

Huang et al. 2003;

Larva

Peribaea orbata Brier et al. 2008
Pseudopetichaeta laevis Larva  Agyen-Sampong 1978
Thecocarcelia incedens Larva Agyen-Sampong 1978
Thelairosoma palposum Larva  Usua and Singh 1978
Zygobothria atropivora Larva Barrion et al. 1987
Zygobothria ciliata Larva  Barrion et al. 1987
Apanteles taragamae

( 1989: 2007) .

1~2 (2~3
) 3
3~44d ( Dannon

et al. 2010) ,

63% ( Huang et al. 2003)

o

( 2007) ;

( Mohan and Sathiamma 2007)
( ) °

2021) . 2016

Phanerotoma syleptae

( Srinivasan et al.

Therophilus javanus

(Baet al. 2019; Srinivasan et al. 2021) .
P. syleptae
T. javanus
o P. syleptae  T. javanus
Trathala flavoorbitalis 7 -
11 40% (
2009) 7-8
( 2012) .
2.2
(
3) o
10 ~ 15
( 1987)
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3

Table 3 Reported predatory insects of Maruca vitrata domestic and overseas

Order Family Species Prey stage References
. Chlaenius sp. Larva Barrion et al. 1987
Coleptera Carabidae
= ) Cicindela lacrymosa Larva Barrion et al. 1987
Cicindelidae
Coccinella repanda Larva Barrion et al. 1987
Coccinellidae Menochilus sexmaculatus Larva Barrion et al. 1987
Synharmonia octomaculate Larva Barrion et al. 1987
Polyspilota aeruginosa Adult Baet al. 2019
Mantodea Mantidae Spodromantis lineola Adult Baet al. 2019
. . Orius tantillus ' Barrion et al. 1987
Hemiptera Anthocoridae Egg/Larva
. FEocanthecona furcellata Larva  Nebapure and Meena 2011
Pentatomidae
. Antilocbus coquebertii - Borah and Dutta 2001
Ppyrrhocoridae
Delta conoideum - Sahoo and Senapati 2000
Hymenoptera  Eumenidae Delta campaniforme esuriens - Sahoo and Senapati 2000
Delta pyriforme - Sahoo and Senapati 2000
o . Larva Ba et al. 2019
Formicidae Camponotus sericeus
Larva Ba et al. 2019
Camponotus rufoglaucus
) . Larva Barrion et al. 1987
Vespidae Ropalidia flavobrunnea
. Diaperasticus erythrocephala ) Ba et al. 2019
Dermaptera Forficulidae Larva/Pupa

3.1

Metarhizium anisopliae

( Ekesi et al.

Srinivasan et al.

2002;

Mehinto et al.
2014; Tumuhaise et al.

o

Beauveria bassiana

2014;
2015) ;
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2014) ;

( Srinivasan et al.

( Sunitha et al. 2008 Yule and Srinivasan 2013) ,

o

(1~2) x10" conidia/ha

45% ~ 68% ( Rachappa et al.
2005) ; Real M-62©.
Real M-69© 48% ~ 71%

( Srinivasan et al. 2019b) .
2.8 x10° CFU/g
50% ( Soundararajan and
Chitra 2011) .
3.2

Bacillus thuringiensis ( Bt) .
B. cereus- Streptococcus faecalis

Sermtia marcescens

( Otieno et al. 1983) . Bt
§—
Bt CrylAb  CrylCa
( Srinivasan 2008) .
Bt o
( Kurstaki) ( Yule and
Srinivasan 2013; Kumar et al. 2014) ;

( aizawai) ( Srinivasan et al.
2014) . Bi
Bt
CrylAb  CrylCa o
Bt o
Bt

o Bi-aizawai

( Zitarback F. C. ©) Biurstaki ( Redcat©)
36% ~52%  36% ~ 45%
( Yule and Srinivasan 2013) ; Bi—
aizawai ( Xentari© ) Biurstaki ( Crymax©.
E911°) 46% ~ 72%  48% ~ T15%
( Srinivasan et al. 2019b)
3.3
. 1986 N

( M. testulalis granulosis viruses

MiGV) 3

( 1998)

( Galleria mellonella
nucleopolyhedrovirus  GmNPV)
( Parthasarathy et al. 2004) . 2004
NPV
NPV
( Lee et al. 2007) o

MaviMNPV (M.

vitrata multiple nucleocapsid nucleopolyhedrovirus)

NPV MaviMNPV
( Lee et al. 2007)
- 2006 MaviMNPV

MaviMNPV 2 x10" OBs/ha
88% ( Srinivasan et al.
2009) . MaviMNPV
( Srinivasan et al.
2009) .
4

Azadiracbia indica

( Azadirachtin)

( Kumar et al.

2014) , .

( 4.

o Eupatorium  odoratum-
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Lantana camara-

( 2001) ;

Allium sativum

( Ekesi 2000) o

Sphagneticola calendulacea

42.4% « 35.4%

Piper guineense

2015) .

Manihot esculenta Artocarpus

aliilis ( Oparaeke 2006)

29.3% o

( Pillai

et al. 2013) | ( Sambathkumar et al.
4
Table 4 Cases of neem products on biocontrol of Maruca vitreta
Reduction in
Crop Location Fomulation pod damage over References
untreated plants
5% Srinivasan
Southern provinces 37% ~52%
YardHong bean . Neem leaf extract 5% et al. 2019b
( Cambodia)
1 500 ppm 60 Sreekanth and
Andhra Pradesh ( India) Neem 1 500 ppm ’ Seshamahalakshmi 2018
1%
63%
Pigeonpea Neem soap 1% Sambathkumar
Tamil Nadu ( India) 59 et al. 2015
54%
NSKE 5%
0.25%
32% ~41% Sokame et al. 2015
Cowpea Cotonou ( Benin) Neem oil emulsion 0.25%
2%
26% ~34%
Neem leaf extract 2%
Country bean Ahraed et al. 2014
Gazipur ( Bangladesh) 0.5%
( Lablab purpureus) D70 44% ~57%
Neem oil 0.5%
(
MaviMNPV P. syleptae  T. javanus

( Sokame et al.

2015) “

[43
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»

Bt ;
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