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Abstract: Cryptolaenus montrouzieri M ulsant (Coleoptera Coccinellidae) , native © Australia, had been
introduced t many countries as an important biological control agent on mealybugs In thispaper, research
progresson its life history, behavior, resistance and biological control in the past decadeswere summarized.

In order o use this natural enany effectively, the description criterion of itwas necessary.
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Table1l The prey list of Cryptolaemus montrouzier
V emacular nane Scientific name References
Planococcus citri (Ris) , 2000
, 2000
Saccharicoccus sacchari Cockerell ,1993
, 2000
, 2000
Pseudococcus . ,1979
Oracella acuta (Lobdell) ,1995
Psaudococcus caloeolariae (M askell) , 2000
Psaudococcus longispinus( Targ ) , 2000
Planococcus ficus ( Signoret) , 2000
Pseudococcus canstocki ( Kuwana) , 2000
Aspidiotus destructor Signoret ,2001

Persad and Khan, 2002

A ttia and EI-A maouty, 2007
Cave, 2006

Mani, 1995a

Mani, 1995b

Mani and Krishnamoorthy, 1998
Mani and Krishnamoorthy, 2002
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( )
V emacular name Scientific name References
Chloropulvinaria psidii (Mask ) Mani and Krishnanoorthy, 2007b
( ) Rastrococcus invadensW illians Mani et al , 2004
Coccus viridis ( Green) Mani et al ,2008b
Psaudococcus . , 1993
Aleurodicus dispersus Mani et al , 2006
Siphoninus phyllireae Haliday Mani and Krishnamoorthy, 1999a
D iaphorina citri Pluke et al , 2005
22 45d4 4 4d 35d 30 ,
; , 302 9
, , , , (Babu and Azam,
( 2, 1987) ,Ozgpkee et al (2006) 25
( 3), +1 : ,
(Jalali et al , 1999) 51d, 109 3 d,
, 6 8053 , 7
, 265d (298 , RH = (26x05 ) , (2000)
77. 6%) , 100 d(16 8 ,RH =59 1%); 7 44d, 64 d, 2121
24 27 20 32 ,
RH =60 80% ( , 1993) , ,
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, , 19 1 d: ,
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Table2 The life parameters of Cryptolaemusmontrouzieri reared under different conditions
References Treament Host Temperature Humidity Photoperiod R, I A T DT
2000 ' Nomal Planooocaus Gitri 20+0 5 80% 121 : 12D 58 86 0 0332 1 0338 122 77 20 88"
2000 ' Nomal PlanoooccUs citri 23x0 5 80% 12 : 12D 60 07 0 0438 1 0447 93 58 15 82°
2000 ' Nomal Planococaus Gitri 26+0 5 80% 12L : 12D 61 42 Q0 0670 1 0693 61 01 10 34°
2000 ' Nomal Planococaus Gitri 29+0 5 80% 12L - 12D 26 01 0 0613 1 0633 53 13 11 317
2000 ' Nomal Planococaus Gitri 32+0 5 80% 12L : 12D 15 58 0 0602 1 0621 45 59 11 517
Peread, M aconellicoccus 27 £3 58+3% 12l : 12D 227 18 Q0 1352 114 40, 13 513
2002 Nomal hirsutes
Ozpkee, . 25%1 45+5% 16L: 8D 340 703 Q0 098 1101 59 350 72
2006 Nomal Planococcus citri
Ozgokce, 5 ° .
2006 Adult, Planococaus Gitri 25+*1 45+5% 16L: 8D 276 629 Q0 092 1 092 60 851 79
5 days at 15
Ozokce, 15 10 .
2006 Adult, Planococcus Gitri 25+*1 45+5% 16L: 8D 149 930 Q0 074 1 074 67. 726 93

5 days at 15
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References Treament Host Temperature Humidity Photoperiod R, I T DT
Ozgokce 15
ZKCE, Adult, . 25%1 45+5% 16L: 8D 119 321 Q 058 1 059 83 189 121
2006 Planococcus citri
5 days at 15
Ozgokee » 20
apKee, Adult,  25+1  45+5% 16.:8D 65928 0045 L1046 94173 153
2006 Planococcus citri
5 days at 15

Ro, Net reproductive rate; r,, Intrinsic rate of increasg; A , Finite rate of increasg; T,M ean generation time; DT, Doubling time

o DT =1In2/ r, The datawith* * ” were calculated by author basing on the fomula (DT =
In2/1,).
3
Table3 The threshold of development and effective accumulated tem perature of the stagesand
generation of Cryptolaenus montrouzieri
. ()" (- . o
Stage Threshold temperature Effective accumulated temperature Regression equation Correlation coefficient
Egg 99 84 7 Y =24 88-0 77X Q0 95
1
<. 11 9 37. 4 Y =18 52 - 0 55X 091
1% instar
2
d - 11 0 36 7 Y =18 54 - 0 53X Q0 96
2" ingtar
3
d - 11 2 36 9 Y =24 65 - 0. 69X Q0 86
3" instar
4
th 8 2 86 6 Y =34 83- 0 99X Q0 95
4" instar
Pupa 10 3 163 3 Y =30 99 - 0. 88X Q0 86
Generation 10 1 452 3 Y =152 34 - 4 40X Q 94
“ ( ,2000) & (Babu TR Azam KM, 1987) ; Y ().X ()
“ "7 from (2000);* """ fram Babu TR and Azam KM (1987). Y represents development (day) and X represents tamperature ().
23 249 100 mL ,
( 2 3)
, 4) Ven-
6 g, katesasn  (2001)
16 g, 4 g, 0 5g, 29, i
249, 100 g 6 g, ,
16 g, 8 g, Q5g¢g, 11 g, , , ,
20, 2 g, 100 g ,
( , 1993) (1996) 10 g ,
249 1609 49
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Fig. 1 Cryptolaemus montrouzieri feeding on mealybugs Fig.2 Mealybugs on pumpkin

B3 HCfr AT Y R R R S i P4 Obhra] BRI b B 0 4 o PG R S
Fig.3  Cryptolaemus montrouzieri feeding on artificial diet Fig. 4 Cryptolaemus montrouzieri larvae feeding

on Oracella acuta
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( 4,
4
Table4 Itensand Na of index of the descr iption symbols in Cryptolaenusmontrouzieri
Item Na of index Description type
Pasgort message 14 M
L abeled infomation 26 M O
Dexcriptive infomation of basic characters 67 M OC

Picture infomation 3 M

Conervation information 4 M
W ays for sharing reurces 3 M

M, ; O, ;C,

( References)

AttiaAR, El - Amaouty SA, 2007. Use of the coccinellid predator,
Cryptolaemus montrouzieri Mulsant against the striped mealybug,
Ferrisia virgata (CkIL ) on the omamental plant, Agalypha macro-
phylla in Egypt Egyptian Journal of Biological Pest Control, 17:
71- 76

Abdelkhalek L, Afellah M, Smaili C, 1998 Bioecology and biological
control of Planococcus citri R (Ham. , Pseudoooccidag) on citrus
fruits in the Loukos region of Morocca M ededelingen Faculteit
Landbouwkundige en Toegepaste B iologische W etenschappen U niver-
siteit Gent, 63: 483 - 488

Babu TR, Azan KM, 1987. Biology of Cryptolaamus montrouzieri M ul-
sant (Coleoptera: Coccinellidag) in relation with temperature En-
tanophaga, 32(4): 381 - 386.

Brovn WV, Moore BP, 1982 The defensive alkaloids of Crytolaemus
montrouzieri (Coleoptera Coccinellidag). Aust J Chem. , 35:
1255 - 1261

Bartlett, Blair R, 1974 Introduction into California of cold - tlerant bi-
otypes of the mealybug predator Cryptolaenus montrouzieri, and la-
boratory procedures for testing natural enemies for cold - hardiness
Enviroormental Entanology, 3: 553 - 556

Babu TR, Ramananurthy G, 1999 Residual toxicity of pesticides to the
adults of Cryptolagnus montrouzieri Mulsant (Coccinellidae: Cole-
optera). International Pest Control, 41: 137 - 138

Chen XF, Ren SX, YingXL, PangH, 2000 The effectsof tamperature
on laboratory population of CryptolaenusmontrouzieriM ulsant Acta

M, Required decripor; O, Selective decriptor; C, Conditional descriptior

Ecologica Sinica, 20(1): 129- 133 [ , , ,
, 2000 . ,
20(1): 129- 133]

CastanerM, Garrido A, 1995 Contact toxicity and persistence of seven
insecticides o three beneficial gecies used in biological control:
Cryptolasmus montrouzieri, Lysiphlebus testacipes and Encarsia for-
mosa Investigacion Agraria Producciony Proteccion Vegetales 10:
139 - 147.

Cloyd RA, Dickinon A, 2006, Effect of insecticides on mealybug de-
stoyer (Coleoptera Coccinellidag) and parasitoid L eptanastix dac
tylopii (Hymenoptera: Encyrtidag) , natural enamies of citrusmea
lybug (Hamoptera Pseudococcidae). Joumnal of Econanic Ento
mology, 99: 1596 - 1604

Cave RD, 2006. Biological control agentsof the cycad aulacagpis scale,
Aulacaspis yasumatsui  Proceadings of the 119" Annual M eeting of
the Florida State Horticultural Society, 119: 422 - 424

Chong JH, Oetting RD, 2007. Intraguild predation and interference by
the mealybug predator Cryptolalenus montrouzieri on the parasitoid
L eptanastix dactylopii B iocontrol Science and Technology, 17: 933
- 944

DongHF, 1993 A preliminary study on the occurrence of Pseudococcus
canstocki (Ham: Pseudococcidae) on Cliviaminlata and its control
with inundative release of Cryptolagnus montrouzieri (Col.: Coc-
cinellidae). ChineseJournal of B iological Control, 9(1): 12 - 14
[ ,1993

,9(1): 12-14)
Daane KM, Sime KR, FallonJ, CooperML, 2007. mpactsof A rgentine



246 Journal of Enviroomental Entanology 31

ants on mealybugs and their natural enemies in Califomia’s coastal
vineyards Ecological Entanology, 32: 583 - 596

DoumbiaM, Hemptinne L, Dixon AFG, 1998 A ssssnent of patch
quality by ladybirds rmle of larval tracks Oecologia, 113: 197
- 202

Ehnstrom B, Lundberg S, 1997. Cryptolaenus montrouzieri Mulsant, a
ladybird beetle used for biological control in green houses in Sve-
den Entamologisk Tidskrift, 118: 59 - 60.

EtienneJ, Matile - Ferreo D, Leblanc F, Marival D, 1998 First record
of themealybugM aconellicoccus hirsutus (Green) from Guadeloupe:
Present state of thispest of crops in the French Caribbean (Hem ,
Pseudococcidae). Bulletin de la Societe Entanologique de France,
103: 173 - 174

GuDX, Zhang GR, ZhangRJ, Pang Y, 2000. Review on fifty years bi-
ological control of insect pests in uthem China Acta Entanologica
Sinica, 43(3): 327 - 335 [ , , ) )
2000. 50 ,43(3):
327 - 335 ]

Garcia JF, O'Neil RJ, 2000. Effect of coleus size and variegation on at-
tack rates, searching strategy, and <elected life hisory characteris
tics of Cryptolaemusmontrouzieri (Coleoptera: Coccinellidag). Bio-
logical Control, 18: 225 - 234

Gharizadeh E, Hesani S, 2003 Report of M etastenus concinnus
(Hym : Pteromalidae) parasitoid of Cryptolasnusmontrouzieri in |-
ran Joumal of Entanological Society of Iran, 22: 85 - 86

Huang BK, 1963 The Cryptolaenus montrouzieri of breeding and using
after the introduction of Fujian Entanological Knawledge, 7 (3):
124 - 126, | , 1963

, 7(3): 124 - 126]

Hansen LO, Sagwlden BA, 2007. Noteson Nowegian coleoptera Nor-
wegian Joumnal of Entanology, 54: 75 - 80

HeidariM, Copland MOV, 1992 Host finding by Cryptolaenus mon-
trouzieri (Col , Coccinellidae) a predator of mealybugs (Hom ,
Pseudococcidae).  Entamophaga, 37 (4): 621 - 625

Hattingh V, TateB, 1995 Effectsof field - weathered residuesof insect
growvth regulatorson some Coccinellidae (Coleoptera) of econamic
importance as biocontrol agents Bulletin of Entamological Research,
85: 489 - 493

Jalali K, Singh SP, Bisvas R, 1999 Effect of tanperature and fenale
age on the development and progeny production of Cryptolasnus
montrouzieri M ulsant (Coleoptera: Coccinellidag). Entanon., 24:
293 - 296

Kaufmann T, 1996 Dynamics of gpem tranger, mixing, and fertiliza-
tion in Cryptolaenus montrouzieri ( Coleoptera Coccinellidae) in
Kenya Annals of the Entanological Society of America, 89: 238
- 242

Kotikal YK, Sengonca C, 1999 Olfactory regponses of mealybug preda-
tor, CryptolaenusmontrouzieriM ulsant (Coleoptera Coccinellidae)
o the kairomonesof prey arthropods, their host plants and the pred-
ator itself Journal of Biological Control, 13: 1- 6

LiLY, 1993 The research and goplication progects of Cryptolaenus

montrouzieri in China Natural Enenies of Insects, 15 (3): 142 -

152 [ , 1993
, 15(3): 142 - 152]

Merlin J, Lemaitre O, Gregoire JC, 1996a Chamical cues produced by
congecific larvae deter oviposition by the coccidophagous ladybird
beetle, Cryptolagnus montrouzieri Entanologia Experimentalis et
Applicata, 79: 147 - 151

Merlin J, LanaitreO, Gregoire JC, 1996h Oviposition in Cryptolagnus
montrouzieri stimulated by wax filanents of its prey Entanologia
Experimentalis et Applicata, 79: 141 - 146

ManiM, 1996 Safety of neam and other plant products © parasitids
and predators of citrus insect pests Joumnal of Insect Science, 9: 89
- 90

Mani M, Lakdmi VJ, Krishnanoorthy A, 1997. Side effects of sme
pesticideson the adult longevity, progeny production and prey con-
aumption of Cryptolaemus montrouzieri M ulsant (Coccinellidae, Co-
leoptera). Indian Joumnal of Plant Protection, 25: 48 - 51

Magro A, Hemptinne 1., Codreanu P, Grogean S, Dixon AFG, 2002
Does the satiation hypothesis account for the differences in efficacy
of coccidophagous and gphidophagous ladybird beetles in biological
control? A test with Adalia bipunctata and Cryptolaanus montrouz
jeri BioControl (Dordrecht) , 47: 537 - 543

ManiM, 1995a Studies on the natural enamies of oriental mealybug,
Planococcus lilacinus (CklIl ) (Hamoptera: Pseudococcidae) in In-
dia Joumal of Entanological Ressarch (New Delhi) , 19: 61 - 70

Mani M, 1995h Studies on the natural enamies of the wax scale
D repanococcus chiton ( Green) on ber and guva Entamon, 20: 55
- 58

Mani M, Dinesh MS, Hosetti BB, Krishnanoorthy A, Lakdmi PR,
2006 Field efficacy of the introduced parasitoid, Encarsia guade
loupae against exotic iralling whitefly, Aleurodicus dispersus in
Guava Indian Joumnal of Plant Protection, 34: 22 - 25

Mani M, Krishnanoorthy A, 1998 Biological control studies on the
mango green shield scale Chloropulvinaria polygonata (CklIl ) (Ho-
moptera, Coccidae) in India Entamon, 23: 105 - 110

ManiM, Krishnanoorthy A, 1999a Outbreak of A sh whitefly, Siphoni-
nus phyllireae and record of its natural enamieson pamegranate En-
tanon, 24: 197 - 198

ManiM, Krishnanoorthy A, 1999h Predatory potential and develop-
ment of the Australian ladybird beetle, Cryptolaenus montrouzieri
Muls on the girallingwhitefly, Aleurodicus dispersus Rusel Ento-
mon, 24: 173 - 176

ManiM, Krishnanoorthy A, 2002 Biological suppression of spherical
mealybug N ipaecoccus viridis (Nevstead) (Hemiptera, Pseudocci-
dag) on acid lime in India Entanon, 27: 423 - 424

ManiM, Krishnanoorthy A, 2007a B iological contol of Planococcus
citri (Ris®) on acid limewith CryptolaamusmontrouzieriM ulsant in
India Entamon, 32: 221 - 223

ManiM, Krishnanoorthy A, 2007h Recent trends in the biological sup-
pression of guavapests in India Proceedingsof the 1% Intemational
Guava Symposium, 469 - 482

ManiM, Krishnanoorthy A, 2008a B iological suppression of the mealy-

bugs Planococcus citri (Riso) , Ferrisia virgata (Cockerell) and



247

N ipaecoccus viridis (Nevstead) on punmelowith Cryptolaenusmon-
trouzieriMulsant in India Joumal of Biological Control, 22: 169 -
172

ManiM, Krishnanoorthy A, Pattar @, 2004 Efficacy of Cryptolaenus
montrouzieri Mulsant in the suppression of Rastrococcus invadens
Wi illianson sgpota Joumal of Biological Control, 18: 203 - 204

ManiM, Visalakshy NG, Krishnanoorthy A, Venugopalan R, 2008h
Role of Coccophagus . in the suppression of the ft green scale
Coccus viridis (Green) (Hampoptera: Coccidae) on spota Bio-
control Science and Technology, 18: 721 - 725

MustuM, KilincerN, Ulgenturk S, KaydanMB, 2008 Feeding behav-
ior of Cryptolasmus montrouzieri mealybugs parasitized by Anagyrus
pseudococci  Phytoparasitica, 36: 360 - 367.

MustuM, Kilincer N, 2007. Prey preference of Cryptolagmus montrouz
ieri mulsant (Coleoptera: Coccinellidae) betwveen unparasitised and
parasitised mealybugs Planococcus citri risso (Hemiptera Pseudo-
ococcidae) and Planococcus ficus signoret (Hemipteras Pseudococci-
dae) by Anagyrus pseudococci girault (Hymenoptera: Encyrtidag).
Turkiye Entanoloji Dergisi, 31: 215 - 224

OzgokceM S, Atlihan R, Karaca I, 2006. The life table of Cryptolaemus
montrouzieri Mulsant ( Coleoptera  Coccinellidae) after different
sorage periods Joumal of Food Agriculture & Envirorment, 4: 282
- 287.

Pang XF, LiLY, 1979 Studieson the Cryptolaegnusmontrouzieri ettling
control of mealbug ham in Guangzhou and other place. Natural En-
enies of Insects, 1(3): 50 [ , , 1979,

, 1(3):
50]

Pu ., HeDP, 1961 Studieson the Rodolia cardinalis and Cryptolae
musmontrouzieri breeding and the use Chinese Science and Plant
Protection, 1338 - 1347. [ , , 1961

, 1338 - 1347]

Pang H, TangC, LiLY, 1996 The technology for preservation of Cryp-
tolaenus montrouzieri adultwith the artificial diet. Natural Enenies
of Insects, 18(2): 64 - 66 [ , , , 1996

,18(2): 64 - 66]

Persad A, Khan A, 2002 Camparion of life table parameters forM a-
conellicoccus hirsutus Anagyrus kamali, Cryptolagnus montrouzieri
and Seymnus coccivora B ioControl (Dordrecht) , 47: 137 - 149

Pluke RWH, Esribano A, Michaud JP, Stansy PA, 2005 Potential
impact of lady beetles on D iaphorina citri (Hamoptera: Psyllidag)
in Puerb Rica Florida Entanologist, 88: 123 - 128

SmmondsM SJ, Manlove D, BlaneyWM, Khanbay BPS, 2000 Effect
of botanical insecticides on the foraging and feeding behavior of the
coccinellid predator Cryptolaemus montrouzieri
28: 99 - 107.

Sengonca C, Kotikal YK, SchadeM, 1995 Olfactory reactions of Cryp-

Phytoparasitica,

tolaemus montrouzieri Mulsant (Col , Coccinellidae) and Chry-

soperla camea (Stephens) (Neur , Chrysopidae) in relation o pe-

riod of starvation Anzeiger fuer Schaedlingskunde Pflanzenschutz
Umweltschutz, 68; 9 - 12

ShirkeM S, Salunkhe GN, 1996. Relative residual toxicity of some in-
cticides o Cryptalaenus montrouzieri Muls a predator of mealy
bugs Journal of Maharashtra Agricultural Universities, 21: 370
- 371

Snith KM, SnithD, Lise AT, 1999 Effect of field - weathered resi-
dues of pyriproxyfen on the predatory coccinellids Chilocorus circum-
datus Gyllenhal and Cryptolaesmus montrouzieri Mulsant Australian
Joumal of Experimental Agriculture, 39: 995 - 1000

Snith SF, Krischik VA, 2000, Effects of biorational pesticides on four
coccinellid pecies (Coleoptera: Coccinellidag) having potential as
biological control agents in interiorscapes Journal of Econanic En-
tanology, 93: 732 - 736

SundariM S\, Arivalagan M, Balachander A, Durairaj G, 1998 Effect
of diflubenzuron on the chitinase activity of predatory insect, Crypto-
lagmus montrouzieri Journal of Envirobmental Biology, 19: 323
- 324

Shravsbury PV, Bejleri K, Lea- Cox D, 2004 Integrating cultural
managament practices and biological control b suppress citrusmear
lybug Protected Cultivation 2002: in Search of Structures, Systens
and Plant M aterials for Qustainable Greenhouse Production, 425
- 434

Sagarra LA, PeterkinDD, 1999 Invasion of the Caribbean by the hibis-
cusmealybug, M aconellicoccus hirsutus Green (Hamoptera: Pseudo-
coccidag). Phytoprotection, 80: 103 - 113

Tang C, PangH, Ren SX, Pang XF, 1995 Studieson the Cryptiolae-
musmontrouziri M ulsant feeding on loblolly pine mealybug Oracella
acuta (Lobdell). Natural Enemies of Insects, 17(1): 9- 12 [

, 1995

, 17(1): 9-12]

UrbanejaA, Pascual - Ruiz S, Pina T, Abad - Moyano R, Vanaclocha
P, Monton H, Dambilio O, Castanera P, JacasJA, 2008 Efficacy

of five selected acaricides against Tetranychus urticae (Acari : Tet-
ranychidae) and their side effectson relevant natural enemiesoccur-
ring in citrusorchards PestM anagement Science, 64: 834 - 842

Venkatesan T, Singh SP, Jalali SK, 2001 Development of Cryptolagnus
montrouzieri Mulsant ( Coleoptera Coccinellidae) , a predator of
mealybugs on freeze - dried artificial diet Journal of Biological
Control, 15: 139 - 142

Zhao SX, ZengZH, Wu GY, 2001 Predation of Cryptolaegnusmontrouz
ieri and Pharoscymnus taoi o Aspidiotus destructor  Entamological
Joumnal of East China, 10(1): 72- 76 [ , s

,2001
,10(1): 72- 76]

Zeng T, PangH, 2000 Check list coccidophagous ecies of ladybirds
(Coleoptera  Coccinellidae) fram China Natural Enenies of In-
sects 22(2): 59- 67 [ , , 2000,

,22(2): 59 - 67]



