INDEX
RESUM L.ttt
RESUMEBN ...eiiiiiiiic e e
ADSEIACE e e e
1. Introduction and objectives .............cccccovviiiiiiniiii e 1
1.1. Pest management in urban landscapes .......cccocvveeeecieeececieee e 2
1.1.2. Urban l1andSCapes.....ccueeeeeiiieeeeiieeecetieeececttee e et e e eveee e e enaaea e 2
1.1.2. Urban pest management .........ccoveeeecieeeeecieee e ecreee e eciieee e 3
1.2, MEAIYDUES .oeiiieiiieeieiiiee ettt et e st e e e are e e e snre e e eans 4
1.2.1. General characteristiCS......ceerueerrieeiniieniee et 4
1.2.2. Mealybugs as invasive Pests .......ccccvvcveeeiicieee e 7
. R 1= (o 2 Uo .2 VPPN 8
1.2.4. SAMPING ...t e arae s 11
I T V- T o =TT =1 o | PPt 12
1.2.6. Biological CONLrol....ccccuvveeieiiieeeeieee e 13
1.2.7. Mealybugs in urban landscapes.....ccccccueeeeciveeeeiiveeeeiireeeesiveenn 15
1.3. The Bougainvillea mealybug Phenacoccus peruvianus .................... 16
1.2.1. GENUS PRENACOCCUS .....eeeeeeeiieeiee et 16
1.2.2. PhenacoCCus PErUVIANUS .........cccceeeeeeeeeccirireeeeaaeeeesissseeesaeseenannns 16
1.4. Justification and objectives ........ccccoccveiieiiiiie e 19

2. Molecular and morphological characterisation of Pseudococcidae

surveyed on crops and ornamental plants in Spain ...............cc.ccooceeel 20
2.1, INTrOUCTION w.eeiiiiieiie et e 22
2.2. Material and Methods .........cccceerieiiiieneee e 24
2.3. RESUIES ettt s 28
2.4, DISCUSSION .eeviiiiiiiiiiiiiiiicniit ettt 32

2.5. ACknowledgements .........cccuuieeeiiieieeiiee e e 34



INDEX

2.6. Supplementary material........cccoeecieiiiiieiece e 34

3. Seasonal phenology, spatial distribution and sampling plan for the
invasive mealybug Phenacoccus peruvianus (Hemiptera: Pseudococcidae)

...................................................................................................................... 40
3.1 INErOAUCTION eueiiiiiiiieeteeee ettt s e 42
3.2. Material and Methods ..........ccceeriiriiiriiieeeeeeeeee e 43
3.3. RESUILS ittt 47
3.4, DiISCUSSION .eeeeiieiiiieee ettt ettt et e s s e e e e e e e e e e e e e 56
3.5. AcknowledgemENts ........ceiveiiiiiiiiie e 59

4. Fortuitous biological control of the invasive mealybug Phenacoccus

peruvianus in Southern EUrope ..............ccooeciiieeciieec e 60
4.1, INTrOAUCKION ..oiiiiiieiieetete ettt s s e 62
4.2. Material and Methods ........ccceerieiiiiiiiiieeieeee e 63
4.3, RESUILS oottt e 66
4.4, DiSCUSSION ..eeiiiriiiiiiiiiiiiiic ittt 70
4.5. ACKNOWIEAZEMENTS ..ooiieeiiiieeeiiee e et 73

5. Reproductive strategies and food sources used by Acerophagus n. sp.

near coccois, a new successful parasitoid of the invasive mealybug

PRENACOCCUS PEIUVIGNUS ...............c.c.vvveeeeeeeeiecirieeeeeeeeeseiirreeeeeeeeesiisrreseeaaenns 74
5.1, INTrOdUCTION ..eeiiiiieieecee e e e 76
5.2. Material and Methods .........cccceeriiiiiieniee e 77
5.3 RESUIES i e e 81
5.4, DISCUSSION .evviiiiiiiiiiiiiiiiciiiiic it 84
5.5. ACkNowledgements .........ccccveiiiiiieieeiiieee e e 88

6. General diSCUSSION ...........ccooviiiiiiiiiiiiece e 89

7. CONCIUSIONS ..ottt st e s e e sne e 94

B.REFEIENCES ...t e e e s 97



INDEX




