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Mosquito Control Using Entomopathogenic Fungi
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ABSTRACT : Insects are commonly infected by fungal diseases and are mostly susceptible to them. Increasing levels of insecticide
resistance has recently become an issue for control programs; thus, research has focused on mosquito control using
entomopathogenic fungi, including fungal pathogens such as Beauveria bassiana, Metarhizium anisopliae, and Lagenidium
giganteum. Review discusses entomopathogenic fungi related to control programs for mosquito transmitted vector-borne diseases
such as dengue, filariasis, malaria, and yellow fever, and how to use entomopathogenic fungi for mosquito control.

KEYWORDS : Entomopathogenic fungi, Fungal disease, Mosquito control

1835%3 Beauveria bassiana’} W7AE o =Z[1] +F°] o g FPolE o]&sl= LElelo} uiy) =) WAl &
8 o189 B Aea AEE0] he WA olBHI 2 W A7k ekelolol Sla) vhad 0 ool Apa
A ‘ﬂcﬁ ATH7-12].

_4

TH2, 3. = 59 99, AF, 3 = 71de S8l olZdle TR & wis

A 2L wge] Aol 1—r°%1b- (4] AS7HA] oF Fgoldl o3k BEZ BAlE o S5 Fl B
90F 7005 olde] o3t Al Bosh= Ao® I sfal, ofejTlellN el 27 “‘Zﬂ Alle 2 A4S
A JATH5]. E71E dVde g 3 sk A7 2ol A, H A

AAHCR siE WAl WS ZSAE o83 8t FelMe ESAARO ol F3elE o837 4%
A AL 7P ol AREAL A, AAls AlEAl AL 719 @A) AT ARRIAT7-11]. AT 27
! i@lﬁﬂol = O RAl g ASA7E o)l WAle ols wgoleke] 914 HEo =R 9uE
AE ASAE AR diAls] WiaL ot ARt &3 5 B3 AHOE o] FolXItH13]. o]9h 2 WA W
L A7 UH7H74 A AR BAZ el 6], At 2 IWHAR] Sk WAk fAReHARE, Z5HE Y %

i&}-ljr

(
=

o ot rf o

A 3ZE BpshA AE A S e A e Aol ol= Tl 233 Akl Al frefishA] ot sl Aol #
B s 7HAEA Holls sk AlE tiAE = Ssitar & < SlHk Table 12 AE7HA] 359 B (ER
71&, SHARTIE, HRTIE )M BASAAY A 2
Kor. J. Mycol. 2015 June, 43(2): 77-87 1o
http://dx.dloi.org/10.4489/KIM.2015.43.2.77 A4 u*’*oli TE3131 Zlolnt.
PISSN 0253-651X e elSSN 2383-5249 o] A= E7]d gt =3 T=HIA o]
© The Korean Society of Mycology o Hst ARE BAsa Ho TekS AAglon], il
e w7) MAES Sl o} AEH WAl AMgE
. LA Folo) A ZAR S 7Issisinh
Received June 12, 2015
Revised June 14, 2015
A ted 17, 2015 o
ccepted June A EI LH /élgl:cl,l-lé-l
©This is an Open Access article distributed under the terms of the
Creative Commonsg/f\ttributi/?)n N/c;n(—)%omhmircial License (thp:{j/ HAA ZolE 27)d ZHAA)7]17] Y3 A W A
creativecommons.org/licenses/by-nc/3.0/) which permits unrestricte 5 = = = _ = o
non-commercial use, distribution, and reproduction in any medium, g 5 R 7HAE skt e A 2719 B B
provided the original work is properly cited. Zo g MR zF el Zo|7t 30 em? $-lol FalE2

77



78 9 - 48

Table 1. List of entomopathogenic fungi found or tested on three genera mosquito species in the laboratory or in the field

Mosquito species Entomopathogenic fungi Infected stage Reference
Aedes aegypti Leptolegnia chapmanii larva [63]
Pythium sp. larva [64]
Lagenidium giganteum larva [65]
Crypticola clavulifera larva [66]
Coelomomyces stegomyiae var. stegomyiae larva/adult [67]
Entomophthora culicis adult [56]
Entomophthora musca adult [68]
Eryinia conica adult [69]
Zoophthora radicans adult [70]
Smittium sp. larva [54]
Beauveria tenella larva [71]
Culicinomyces clavisporus larva [28]
Metarhizium anisopliae adult [61]
Metarhizium anisopliae larva [72]
Paecilomyces lilacinus larva [73]
Tolypocladium cylindrosporum larva [74]
Beauveria bassiana adult [61]
Isaria fumosorosea adult [61]
Isaria farinosa adult [61]
Isaria flavovirescens adult [61]
Lecanicillium spp. adult [61]
Aedes albopictus Leptolegnia sp. larva [75]
Pythium carolinianum larva [47]
Coelomomyces stegomyiae var. stegomyiae larva/adult [76]
Metarhizium anisopliae larva [77]
Aedes africanus Pythium sp. larva [64]
Aedes simpsoni Pythium sp. larva [64]
Aedes polynesiensis Coelomomyces maclaeyae larva [78]
Coelomomyces polynesiensis larva [78]
Coelomomyces stegomyiae var. stegomyiae larva [79]
Aedes cinereus Coelomomyces psorophorae var. psorophorae larva [80]
Aedes vexans Coelomomyces psorophorae var. psorophorae larva/adult [81]
Tolypocladium cylindrosporum larva [36]
Aedes scutellaris Coelomomyces stegomyiae var. stegomyiae larva [79]
Aedes detritus Entomophthora culicis adult [56]
Fusarium oxysporum larva [82]
Aedes cantans Fusarium oxysporum larva [83]
Fusarium semitectum larva [83]
Aedes pionysis Geotrichum candidum larva [83]
Aedes subalbirostris Tolypocladium cylindrosporum larva [84]
Aedes kochi Culicinomyces bisporales larva [85]
Aedes albifasciatus Smittium morbosum larva [55]
Aedes dorsalis Beauveria tenella larva [71]
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Table 1. List of entomopathogenic fungi found or tested on three genera mosquito species in the laboratory or in the field (continued)

Mosquito species Entomopathogenic fungi Infected stage Reference
Aedes hexodontus Beauveria tenella larva [71]
Aedes altropalpus epactius Culicinomyces clavisporus larva [86]
Aedes atropalpus epactius Culicinomyces clavisporus larva [87]
Aedes rubrithorax Culicinomyces clavisporus larva [88]
Aedes rupestris Culicinomyces clavisporus larva [31]
Anopheles funestus Metarhizium anisopliae adult [62]
Anopheles gambiae Leptolegnia sp. larva [46]
Lagenidium giganteum larva [65]
Pythium sp. larva [64]
Coelomomyces indicus larva [89]
Smittium sp. larva [54]
Beauveria bassiana adult [14, 25]
Metarhizium anisopliae adult [13]
Anopheles albimanus Leptolegnia chapmanii larva [63]
Metarhizium anisopliae larva [72]
Anopheles quadrimaculatus Leptolegnia chapmanii larva [63]
Lagenidium giganteum larva [90]
Coelomomyces psorophorae var. tasmaniensis larva [23]
Coelomomyces punctatus larva [78]
Culicinomyces clavisporus larva [87]
Anopheles culicifacies Leptolegnia caudata larva [91]
Coelomomyces indicus larva [69]
Anopheles freeborni Lagenidium giganteum larva [92]
Pythium sierrensis larva [93]
Anopheles arabiensis Coelomomyces indicus larva [94]
Beauveria bassiana adult [14]
Anopheles indefinitus Coelomomyces indicus larva [95]
Anopheles stephensi Coelomomyces indicus larva [95]
Entomophthora culicis adult [56]
Beauveria tenella larva [96]
Culicinomyces clavisporus larva [87]
Metarhizium anisopliae larva [97]
Fusarium pallidoroseum larva [98]
Fusarium semitectum larva [83]
Geotrichum candidum larva [83]
Trichophyton ajelloi larva [99]
Anopheles maculipennis Coelomomyces irani larva [100]
Entomophthora culicis adult [56]
Geotrichum candidum larva [83]
Anopheles vagus Coelomomyces indicus larva [95]
Anopheles punctulatus Coelomomyces lairdi larva [101]
Anopheles squamosus Coelomomyces numularius larva [102]
Anopheles crucians Coelomomyces punctatus larva [78]
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Table 1. List of entomopathogenic fungi found or tested on three genera mosquito species in the laboratory or in the field (continued)

Mosquito species Entomopathogenic fungi Infected stage Reference
Anopheles hilli Smittium morbosum larva [54]
Anopheles amictus hilli Culicinomyces spp. larva [103, 104]
Culicinomyces clavisporus larva (103, 104]
Anopheles farauti Culicinomyces clavisporus larva (103, 104]
Anopheles punctipennis Culicinomyces clavisporus larva [87]
Culex quinquefasciatus Leptolegnia chapmanii larva [63]
Pythium carolinianum larva [47]
Pythium sp. larva [64]
Lagenidium giganteum larva [105]
Entomophthora coronate adult [106]
Beauveria tenella larva [71]
Culicinomyces spp. larva (103, 104]
Culicinomyces clavisporus larva [87]
Metarhizium anisopliae larva [72]
Trichophyton ajelloi larva [99]
Culex tarsalis Pythium sierrensis larva [93]
Lagenidium giganteum larva [107]
Beauveria bassiana larva/adult [24]
Beauveria tenella larva [71]
Tolypocladium cylindrosporum larva [35]
Culex pipiens Lagenidium giganteum larva [65, 92]
Conidiobolus destruens adult [108]
Entomophthora conglomerata adult [23]
Entomophthora culicis adult [56]
Entomophthora destruens adult [69]
Entomophthoraceae adult [69]
Smittium sp. larva [54]
Beauveria tenella larva [97]
Metarhizium anisopliae larva [15, 109]
Fusarium culmorum pupa [110]
Fusarium dimerum pupa [110]
Fusarium oxysporum larva [82]
Paecilomyces farinosus larva [83]
Culex tigripes Pythium sp. larva [64]
Culex guiarti Coelomomyces angolensis larva [111]
Culex modestus Coelomomyces iliensis larva [112]
Culex erraticus Coelomomyces pentangulatus larva [102]
Culicinomyces clavisporus larva [87]
Culex restuans Eryinia conica adult [69]
Culicinomyces clavisporus larva [87]
Culex territans Culicinomyces clavisporus larva [87]
Tolypocladium cylindrosporum larva [36]
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Fig. 1. Bioassay tools for adult mosquitoes. A, suspensor
setup [8]; B, standard World Health Organization cone assay
[14].
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