Impact of Buprofezin on Performance Anagyrus lopezi (Hymenoptera: Encyrtidae) the Parasitoid of
Cassava Mealybug Phenacoccus manihoti (Hemiptera: Pseudococcidae)
Mesa Mon, Prof. Dr. Ir. Edhi Martono, M.Sc.; Prof. Dr. Ir. FX Wagiman, S.U.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

REFERENCES

UNIVERSITAS
GADJAH MADA

Abdelgader, H., & Heimbach, U. (1992). The effect of some insect growth regulators (IGRs)
on first instar larvae of the carabid beetle Poecilus cupreus (Coleoptera: Carabidae)
using different application methods. Aspects of Applied Biology, 31, 171-177.

Abduchalek, B., Rauf, A., & . P. (2017). Kutu Putih Singkong, Phenacoccus Manihoti Matile-
Ferrero (Hemiptera: Pseudococcidae): Persebaran Geografi Di Pulau Jawa Dan
Rintisan Pengendalian Hayati. Jurnal Hama Dan Penyakit Tumbuhan Tropika, 17(1), 1.
https://doi.org/10.23960/j.hptt.1171-8

Adriani, E., & Lestari, T. W. W. (2021). Utilization of Natural Enemy (Parasitoid Anagyrus
lopezi) Introduction from Bogor to Control Pink Cassava Mealybug (Phenacoccus
manihoti) in Gorontalo. Jurnal Pertanian Berkelanjutan, 9(1), 18—26.

Adriani, E., Rauf, A., & Pudjianto, P. (2016). Laju enkapsulasi parasitoid Anagyrus lopezi (De
Santis) (Hymenoptera: Encyrtidae) oleh kutu putih singkong Phenacoccus manihoti
Matile-Ferrero (Hemiptera: Pseudococcidae). Jurnal Entomologi Indonesia, 13(3), 147—
155. https://doi.org/10.5994/jei.13.3.147

Alves, A. A. C. (2002). Cassava botany and physiology. Cassava: Biology, Production and
Utilization, 67—89. https://doi.org/10.1079/9780851995243.0067

Anonymus. (1985). Technical information. Applaud 25 WP on citrus scales and mealybugs.
Anonymus. (1987). Applaud, new pesticide (insect growth regulator), technical information.

Bellotti, A. ., Smith, L., & Lapointe, A. (1999). Recent Adveances in Cassava Pest
Management. Annual Review of Entomology, 343-370.

Bellotti, A. C. (2002). Arthropod pests. In R. J. Hillocks, J. M. Thresh, & A. C. Bellotti (Eds.),
Cassava: Biology, Production and Utilization (pp. 209-235). Centro Internacionalde
Agricultura Tropical (CIAT).

Bellotti, A. C., Herrera, C. J., Hernandez, M. del P., Arias, B., Guerrero, J. M., & Melo, E. L.
(2011). Cassava Pests in Latin America, Africa and Asia. In R. H. Howeler (Ed.), The
Cassava Handbook. A Reference Manual based on the Asian Regional Cassava
Training Course, held in Thailand. (pp. 199—-257). Centro Internacional de Agricultura
Tropical (CIAT).

Bellotti, A. C., Melo, E. L., Arias, B., Herrera, C. J., Hernandez, M. del P., Holguin, C. M.,
Guerrero, J. M., & Trujillo, H. (2005). Biological control in the neotropics: A selective
review with emphasis on cassava. Second International Symposium on Biological
Control of Arthropods; September 12-16, 2005, Davos, Switzerland, 1(Table 2), 206—
227.

Bellotti, A., Campo, H. V. B.,, & Hyman, G. (2012). Cassava Production and Pest
Management: Present and Potential Threats in a Changing Environment. Tropical Plant
Biology, 5(1), 39—72. https://doi.org/10.1007/s12042-011-9091-4

Ben-Dov, Y. (1994). A systematic catalogue of the mealybugs of the world (Insecta:
Homoptera: Coccoidea: Pseudococcidae and Putoidae) with data on geographical
distribution, host plants, biology and economic importance. Intercept Limited Andover
UK, 686.

Bertschy, C., Turlings, T. C. J., Bellotti, A. C., & Dorn, S. (2001). The Role of Mealybug-
Induced Cassava Plant Volatiles in the Attraction of the Encyrtid Parasitoids Aenasius
vexans and Apoanagyrus diversicornis. Journal Ofinsect Behavior, 14(3).
https://doi.org/10.3929/ethz-a-010025751

Bigler, F., & Waldburger, M. (1994). Effects of pesticides on Chrysoperla carnea
Steph.(Neuroptera, Chrysopidae) in the laboratory and semi-field. Bulletin OILB SROP
(France), 17, 55-69.

Blank, R. H., Olson, M. H., Clark, J. B., & Gill, G. S. C. (1993). Investigating two bee-safe
materials for controlling latania scale on avocados during pollination. /n Proceedings of

32



Impact of Buprofezin on Performance Anagyrus lopezi (Hymenoptera: Encyrtidae) the Parasitoid of
Cassava Mealybug Phenacoccus manihoti (Hemiptera: Pseudococcidae)
Mesa Mon, Prof. Dr. Ir. Edhi Martono, M.Sc.; Prof. Dr. Ir. FX Wagiman, S.U.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
CADAENéw Zealand Plant Protection Conference, 46, 80-85.

Braun, A. R., Bellotti, A. C., & Lozano, C. . (1993). Implementation of IPM for small-scale
cassava farmers. In Miguel A. Altieri (Ed.), Crop Protection Strategies For Subsistence
Farmers (1st ed., pp. 103—-115).

Buss, E. A., & Turner, J. C. (2006). Scale Insects and Mealybugs on Ornamental Plants.
ENY-323 (MG005), University of Florida, 1-6.

Calatayud, P., & R{, B. Le. (2006). Cassava-Mealybug Interactions.

Carvalho, G. A,, Salgado, L. O., Rigitano, R. L. O., & Velloso, A. H. P. P. (1994). Effects of
insect growth regulators on adults of Ceraeochrysa cubana (Hagen)(Neuroptera:
Chrysopidae). ANAIS-SOCIEDADE ENTOMOLOGICA DO BRASIL, 23(2), 335-335.

Carvalho, G. A., Tironi, P., Rigitano, R. L., & Salgado, L. O. (1994). Selectivity of insect
growth regulators to  Trichogramma pretiosum Riley (Hymenoptera:
Trichogrammatidae). An Soc Entomol Bras, 23.

Chakupurakal, J., Markham, R. H., Neuenschwander, P., Sakala, M., Malambo, C,
Mulwanda, D., Banda, E., Chalabesa, A., Bird, T., & Haug, T. (1994). Biological control
of the cassava mealybug, Phenacoccus manihoti (Homoptera: Pseudococcidae), in
Zambia. Biological Control, 4(3), 254—262. https://doi.org/10.1006/bcon.1994.1032

Cloyd, R. A., & Dickinson, A. (2006). Effect of insecticides on mealybug destroyer
(Coleoptera: Coccinellidae) and parasitoid Leptomastix dactylopii (Hymenoptera:
Encyrtidae), natural enemies of citrus mealybug (Homoptera: Pseudococcidae). Journal
of Economic Entomology, 99(5), 1596—1604. https://doi.org/10.1093/jee/99.5.1596

Das, G., & Islam, T. (2014). Mortality and growth inhibition of brinjal shoot and fruit borer ,
Leucinodes orbonalis ( Guen .) by buprofezin , a potent chitin synthesis inhibitor.
Journal of Entomology and Zoology Studies, 2(6), 282—-287.

De Santis, L. (1963). Encirtidos de la Republica Argentina (Hymenoptera: Chalcidoidea).
Anales de La Comisién de Investigacion Cientifica de La Gobernacion de La Provincia
de Buenos Aires, 4, 9-422.

Desneux, N., Decourtye, A., & Delpuech, J. M. (2007). The sublethal effects of pesticides on
beneficial  arthropods.  Annual  Review of  Entomology, 52, 81-106.
https://doi.org/10.1146/annurev.ento.52.110405.091440

Desneux, N., Denoyelle, R., & Kaiser, L. (2006). A multi-step bioassay to assess the effect of
the deltamethrin on the parasitic wasp Aphidius ervi. Chemosphere, 65(10), 1697—
1706. https://doi.org/10.1016/j.chemosphere.2006.04.082

Downie, D. A., & Gullan, P. J. (2004). Phylogenetic analysis of mealybugs ( Hemiptera:
Coccoidea: Pseudococcidae ) based on DNA sequences from three nuclear genes ,
and a review of the higher classification. Systematic Entomology, 238—-259.

Drobnjakovic, T., & Marcic, D. (2020). Acute toxity and sublethal effects of pymetrozine on
the whitefly parasitoid Encarsia formosa Gahan. Pesticidi i Fitomedicina, 35(2), 81-95.
https://doi.org/10.2298/pif2002081d

Du Toit, W. J., & De Villiers, E. A. (1990). Effects of insect growth regulators on the
development of heart-shaped scale (Hemiptera: Coccidae) on avocados in South
Africa. Annals of Applied Biology, 11(6), 4-5.

Egho, E. ., Ojianwuna, C. C., & Enujeke, E. C. (2013). Cassava Mealybug’s Incidence,
Species, Status and Alternative Host Plants in Ethiope East and Oshimili South Agro-
Ecological Zones, Delta State. International Journal of Science and Nature, 4(3), 425—
430.

Endo, S., & Tsurumachi, M. (2001). Insecticide Susceptibility of the Brown Planthopper and
the White-backed Plant-hopper Collected from Southeast Asia. Journal of Pesticide
Science, 26(1), 82—86. https://doi.org/10.1584/jpestics.26.82

Fabres, G., & Boussiengue, J. (1981). Bioecology of the cassava mealybug (Phenacoccus
manihoti Hom. Pseudococcidae) in the People’s Republic of Congo. 1-Development

33



Impact of Buprofezin on Performance Anagyrus lopezi (Hymenoptera: Encyrtidae) the Parasitoid of
Cassava Mealybug Phenacoccus manihoti (Hemiptera: Pseudococcidae)
Mesa Mon, Prof. Dr. Ir. Edhi Martono, M.Sc.; Prof. Dr. Ir. FX Wagiman, S.U.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADJA%%’I\Q%nd biological parameters. Agronomie Tropicale, 36(1), 82—89.

Fanani, M. Z., Rauf, A., Maryana, N., Nurmansyah, A., & Hindayana, D. (2019). Geographic
distribution of the invasive mealybug Phenacoccus manihoti and its introduced
parasitoid Anagyrus lopezi in parts of Indonesia. Biodiversitas, 20(12), 3751-3757.
https://doi.org/10.13057/biodiv/d201238

FAOSTAT. (2019). FAOSTAT. FAOQ. http://www.fao.org/faostat/en/#data/QC

Garrido, A., Beitia, F., & Gruenholz, P. (1984). Effects of PP618 on immature stages of
Encarsia formosa and Cales noacki (Hymenoptera: Aphelinidae).. In British Crop
Protection Conference-Pests and Diseases, 305-311. Brighton, UK

Gerling, D., & Sinai, P. (1994). Buprofezin effects on two parasitoid species of whitefly
(Homoptera: Aleyrodidae). Journal of Economic Entomology, 87(4), 842-846.
https://doi.org/10.1093/jee/87.4.842

Gholamzadeh, M., Ghadamyari, M., Salehi, L., & Hoseininaveh, V. (2012). Effects of
amitraz, buprofezin and propargite on some fitness parameters of the parasitoid
Encarsia formosa (Hym.: Aphelinidae), using life table and IOBC methods. Journal of
Entomological Society of Iran, 31(2), 1-14.

Giordanengo, P., & Nénon, J. P. (1990). A study of the life cycle of Epidinocarsis (=
Apoanagyrus) lopezi (Hymenoptera: Encyrtidae) introduced parasitoid on the cassava
mealybug Phenacoccus manihoti (Homoptera: Pseudococcidae) in Africa. Journal of
African Zoology, 104(6), 549-555.

Gogi, M. D., Syed, A. H., Atta, B., Sufyan, M., Arif, M. J., Arshad, M., Nawaz, A., Khan, M.
A., Mukhtar, A., & Liburd, O. E. (2021). Efficacy of biorational insecticides against
Bemisia tabaci (Genn.) and their selectivity for its parasitoid Encarsia formosa Gahan
on Bt cotton. Scientific Reports, 11(1), 1-12. https://doi.org/10.1038/s41598-021-
81585-x

Grafton-cardwell, E. E., Lee, J. E., Stewart, J. R., & Olsen, K. D. (2009). Role of Two Insect
Growth Regulators in Integrated Pest Management of Citrus Scales. Journal of
Economic Entomology, 99(3), 733—744. https://doi.org/10.1603/0022-0493-99.3.733

Gravena, S., Fernandes, O. D., Santos, A. C., Pinto, A. S., & Paiva, P. S. B. (1992). Effect of
buprofezin and abamectin on Pentilia egena (Muls.)(Coleoptera, Coccinelidae) and
chrysopdis in citrus. Anais Da Sociedade Entomologica Do Brasil, 21, 215-222.

Grout, T. G., & Richards, G. (1991). Effect of Buprofezin Applications at Different
Phenological Times on California Red Scale (Homoptera: Diaspididae). Journal of
Economic Entomology, 84(6), 1802—1805. https://doi.org/10.1093/jee/84.6.1802

Hassan, S. A. (1994). Comparison of three different laboratory methods and one semi-field

test method to assess the side effects of pesticides on Trichogramma cacoeciae.
Bulletin OILB/SROP, 17(10), 133-141.

Heidari, A., Alford, L., & Kishani Farahani, H. (2015). Effects of three insecticides on adult
bionomics of the parasitoid Encarsia formosa. Archives of Phytopathology and Plant
Protection, 48(17—-20), 898-909. https://doi.org/10.1080/03235408.2016.1142926

Hennessey, R. D., & Muaka, T. (1987). Field biology of the cassava mealybug, Phenacoccus
manihoti, and lts natural enemies in Zaire. International Journal of Tropical Insect
Science, 8(4-5-6), 899-903. https://doi.org/10.1017/s1742758400023158

Herren, H. R. (1981). Biological Control of the Cassava Mealybug. In E. R. TERRY, K. A.
ODURO, & F. CAVENESS (Eds.), Tropical Root Crop: RESEARCH STRATEGIES FOR
THE 1980s (pp. 79-80). International Development Research Centre.

Herren, H. R., & Neuenschwander, P. (1991). Biological control of cassava pests in Africa.
Annual Review of Entomology. Vol. 36, 257-283.
https://doi.org/10.1146/annurev.ento.36.1.257

Hoddle, M. S., Van Driesche, R. G., Lyon, S. M., & Sanderson, J. P. (2001). Compatibility of
insect growth regulators with Eretmocerus eremicus (Hymenoptera: Aphelinidae) for

34



Impact of Buprofezin on Performance Anagyrus lopezi (Hymenoptera: Encyrtidae) the Parasitoid of
Cassava Mealybug Phenacoccus manihoti (Hemiptera: Pseudococcidae)
Mesa Mon, Prof. Dr. Ir. Edhi Martono, M.Sc.; Prof. Dr. Ir. FX Wagiman, S.U.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJA%M’%eDﬁy (Homoptera: Aleyrodidae) control on poinsettias: |. Laboratory assays.

Biological Control, 20(2), 122—131. https://doi.org/10.1006/bcon.2000.0885

Holguin, C., & Bellotti, A. (2004). Efecto de la aplicacion de insecticidas quimicos en el
control de la mosca blanca Aleurotrachelus socialis Bondar en el cultivo de yuca
Manihot esculenta Crantz. Rev Colomb Entomol, 30(1), 37—42.

Iheagwam, E. U. (1981). The influence of temperature on increase rates of the cassava
mealybug Phenacoccus manihoti Mat.-Ferr. (Homoptera, Pseudococcidae). Revue de
Zoologie Africaine, 95(4), 959-967.

Irulandi, S., Kumar, P. K. V., & Sreedharan, K. (2006). Effect of Buprofezin (Applaud) 25 EC
on coffee mealy bug, Planococcus lilacinus (Cockerell) and its parasitoid, Leptomastix
dactylopii mulus. In Journal of Coffee Research (Vol. 34, pp. 64—71).

Ishaaya, I., Blumberg, D., & Yarom, |. (1989). Buprofezin: a novel IGR for controlling
whiteflies and scale insects. Mededelingen van de Faculteit Landbouwwetenschappen.
Rijksuniversiteit Gent, 54(3b), 1003—1008.

Ishaaya, I., Mendel, Z., & D. Blumberg. (1992). Effect of Buprofezin on California red scale,
Aonidiella aurantii (Maskell), in a citrus orchard. Israel Journal of Entomology, 25(3146),
67-71.

Ishaaya, I., Mendelson, Z., & Melamed-Madjar, V. (1988). Effect of Buprofezin on Embryo
genesis and Progeny Formation of Sweet potato Whitefly (Homoptera: Aleyrodidae).
Journal of Economic Entomology, 81(3), 781-784. https://doi.org/10.1093/jee/81.3.781

lzawa, Y., Uchida, M., Sugimoto, T., & Asai, T. (1985). Inhibition of chitin biosynthesis by
buprofezin analogs in relation to their activity controlling Nilaparvata lugens Stal.
Pesticide Biochemistry and Physiology, 24(3), 343-347. https://doi.org/10.1016/0048-
3575(85)90145-2

Iziquel, Y., & Le Ru, B. (1992). FECUNDITY, LONGEVITY, AND INTRINSIC NATURAL
RATE OF INCREASE OF EPIDINOCARSIS LOPEZI (DE SANTIS)(HYMENOPTERA:
ENCYRTIDAE). The Canadian Entomologist, 124(6), 1115-1121.

James, D. G. (2004). Effect of buprofezin on survival of immature stages of Harmonia
axyridis, Stethorus punctum picipes (Coleoptera: Coceinellidae), Orius tristicolor
(Hemiptera: Anthocoridae), and Geocoris spp. (Hemiptera: Geocoridae). Journal of
Economic Entomology, 97(3), 900—904. https://doi.org/10.1093/jee/97.3.900

Karmakar, P., & Shera, P. S. (2017). Toxicity of insecticides to Aenasius arizonensis
(Girault) (=Aenasius bambawalei Hayat), a solitary endoparasitoid of Phenacoccus
solenopsis Tinsley on Bt cotton under semi-field conditions. Journal of Biological
Control, 31(1), 5-9. https://doi.org/10.18311/jbc/2017/15594

Karmakar, P., & Shera, P. S. (2020). Lethal and sublethal effects of insecticides used in
cotton crop on the mealybug endoparasitoid Aenasius arizonensis. International Journal
of Pest Management, 66(1), 13—22. https://doi.org/10.1080/09670874.2018.1538544

Karyani, R. D., Maryana, N., & Rauf, A. (2016). Pengujian kekhususan inang parasitoid
Anagyrus lopezi (De Santis) (Hymenoptera: Encyrtidae) pada empat spesies kutu putih
yang berasosiasi dengan tanaman singkong. Jurnal Entomologi Indonesia, 13(1), 30—
39. https://doi.org/10.5994/jei.13.1.30

Ko, K., Liu, Y., Hou, M., Babendreier, D., Zhang, F., & Song, K. (2015). Toxicity of
insecticides targeting rice planthoppers to adult and immature stages of trichogramma

chilonis (Hymenoptera: Trichogrammatidae). Journal of Economic Entomology, 108(1),
69—-76. https://doi.org/10.1093/jee/tou053

KOGAN, M., GERLING, D., & MADDOX, J. V. (1999). Enhancement of Biological Control in
Annual Agricultural Environments. In T. S. Bellows & F. W. Fisher (Eds.), Handbook of
biological control. Principles and applications of biological control. (pp. 789-818). San
Diego: Academic Press. http://marefateadyan.nashriyat.ir/node/150

Kosztarab, M., & Kozar, F. (1988). Scale Insects of Central Europe (S. K.A (ed.); Vol. 41,

35



Impact of Buprofezin on Performance Anagyrus lopezi (Hymenoptera: Encyrtidae) the Parasitoid of
Cassava Mealybug Phenacoccus manihoti (Hemiptera: Pseudococcidae)
Mesa Mon, Prof. Dr. Ir. Edhi Martono, M.Sc.; Prof. Dr. Ir. FX Wagiman, S.U.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

CADINEE(R™). hitps://doi.org/10.2307/4899

Latif, S., & Mdller, J. (2014). Cassava — how to explore the “all-sufficient.” Rural 21, 30-31.

Le R0, B., & Fabres, G. (1987). Influence of temperature and relative humidity on the
capacity for increase and population dynamics of the cassava mealybug, Phenacoccus
manihoti (Hom., Pseudococcidae), in the Congo. Acta Oecologica, Oecologia Applicata,
8(2), 165-174.

Le R0, B., lziquel, Y., Biassangama, A., & Kiyindou, A. (1991). Variations d’abondance et
facteurs de régulation de la Cochenille du manioc Phenacoccus manihoti [Hom.:
Pseudococcidae] cing ans aprés I'introduction d’Epidinocarsis lopezi [Hym.: Encyrtidae]
parasitoide néotropical au Congo en 1982. Entomophaga, 6(4), 499-511.

Lema, K. M., & Herren, H. R. (1985). The influence of constant temperature on population
growth rates of the cassava mealybug, Phenacoccus manihoti. Entomologia
Experimentalis et  Applicata, 38(2), 165. https://doi.org/10.1111/j.1570-
7458.1985.tb03514.x

Lewis, W. J., Stapel, J. O., Cortesero, A. M., & Takasu, K. (1998). Understanding how
parasitoids balance food and host needs: Importance to biological control. Biological
Control, 11(2), 175-183. https://doi.org/10.1006/bcon.1997.0588

Liu, T. X., & Stansly, P. A. (2004). Lethal and sublethal effects of two insect growth
regulators on adult Delphastus catalinae (Coleoptera: Coccinellidae), a predator of
whiteflies  (Homoptera: Aleyrodidae). Biological Control, 30(2), 298-305.
https://doi.org/10.1016/j.biocontrol.2004.01.007

Lohr, B., Neuenschwander, P., Varela, A. M., & Santos, B. (1988). Interactions between the
female parasitoid Epidinocarsis lopezi De Santis (Hym., Encyrtidae) and its host, the
cassava mealybug, Phenacoccus manihoti Matile-Ferrero (Hom., Pseudococcidae).
Journal of Applied Entomology, 105(1-5), 403—413. https://doi.org/10.1111/j.1439-
0418.1988.tb00203.x

Loéhr, B., Varela, A. M., & Santos, B. (1990). Exploration for natural enemies of the cassava
mealybug, Phenacoccus manihoti (Homoptera: Pseudococcidae), in South America for
the biological control of this introduced pest in Africa. Bulletin of Entomological
Research, 80(4), 417-425. https://doi.org/10.1017/S0007485300050677

Maharani, J. S., Rauf, A., & Maryana, N. (2020). Masa hidup imago, progeni, dan
kemampuan parasitisasi Anagyrus lopezi (De Santis) (Hymenoptera: Encyrtidae),
parasitoid kutu putih singkong. Jurnal Entomologi Indonesia, 16(3), 138.
https://doi.org/10.5994/jei.16.3.138

Mani, M., & Shivaraju, C. (2016). Biology. In M. Mani & C. Shivaraju (Eds.), Mealybugs and
their management in agricultural and horticultural crops (pp. 87—106). Springer India.

Matazaemon, U., Toshiro, A., & Tatsuyoshi, S. (1985). Inhibition of cuticle deposition and
chitin biosynthesis by a new insect growth regulator, buprofezin, in nilaparvata lugens
stal. Agricultural and Biological Chemistry, 49(4), 1233-1234.
https://doi.org/10.1080/00021369.1985.10866885

Matile-Ferrero D. (1977). Une cochenille nouvelle nuisible au manioc en Afrique équatoriale,

Phenacoccus manihoti n. sp. (Homoptera, Coccoidea, Pseudococcidae). Ann Soc
Entomol Fr New Ser 13:, 145-152.

Mendel, Z., Blumberg, D., & Ishaaya, |. (1991). Effect of buprofezin on Icerya purchasi and
Planococcus citri. Phytoparasitica, 19(3198), 103—112.

Mendel, Z., Blumberg, D., & Ishaaya, I. (1994). Effects of some insect growth regulators on
natural enemies of scale insects (Hom.: Coccoidea). Entomophaga, 39(2), 199-209.
Meyer, J. B., Kasdorf, G. G. F., Nel, L. H., & Pietersen, G. (2008). Transmission of activated-

episomal Banana streak OL (badna)virus (BSOLV) to cv. Williams banana (Musa sp.)

by three mealybug species. Plant Disease, 92(8), 1158-1163.
https://doi.org/10.1094/PDIS-92-8-1158

36



Impact of Buprofezin on Performance Anagyrus lopezi (Hymenoptera: Encyrtidae) the Parasitoid of
Cassava Mealybug Phenacoccus manihoti (Hemiptera: Pseudococcidae)
Mesa Mon, Prof. Dr. Ir. Edhi Martono, M.Sc.; Prof. Dr. Ir. FX Wagiman, S.U.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

%8@0 ek N., & Addison, P. (2009). Effect of contact pesticides on vine mealybug
parasitoids, Anagyrus sp. near pseudococci (Girault) and Coccidoxenoides perminutus
(Timberlake) (Hymenoptera: Encyrtidae). South African Journal of Enology and
Viticulture, 30(2), 110-116. https://doi.org/10.21548/30-2-1430

Miller, D. R., Miller, G. L., & Watson, G. W. (2002). Invasive species of mealybugs
(Hemiptera: Pseudococcidae) and their threat to U.S. agriculture. Proceedings of the
Entomological Society of Washington, 104(4), 825-836.

Muniappan, R., Shepard, B. M., Watson, G. W., Carner, G. R., Rauf, A., Sartiami, D.,
Hidayat, P., Afun, J. V. K., Goergen, G., & Rahman, A. K. M. Z. (2009). New records of
invasive insects (Hemiptera: Sternorrhyncha) in Southeast Asia and West Africa.
Journal ~ of  Agricultural and  Urban  Entomology, 26(4), 167-174.
https://doi.org/10.3954/1523-5475-26.4.167

Muniappan, R., Shepard, B. M., Watson, G. W., Carner, G. R., Rauf, A., Sartiami, D.,
Hidayat, P., Afun, J. V. K., Goergen, G., & Rahman, A. K. M. Z. (2011). New records of
invasive insects (Hemiptera: Sternorrhyncha) in Southeast Asia and West Africa.
Journal ~ of  Agricultural and  Urban  Entomology, 26(4), 167-174.
https://doi.org/10.3954/1523-5475-26.4.167

Muthukrishnan, N., Manoharan, T., Thevan, P., & Anbu, S. (2005). Evaluation of buprofezin
for the management of grape mealy bug, Maconellicoccus hirsutus (Green). J Entomol
Res, 29(4), 339-344.

Nagai, K. (1990). Effect of insecticides on Orius sp.,the natural enemy of Thrips palmi Karny.
Japanese Journal of Applied Entomology and Zoology, (Japan), 34(4), 321-324.
https://doi.org/10.1303/jjaez.34.321

Nagata, T. (1986). Timing of buprofezin application for control of the brown planthopper,
Nilaparvata lugens (Stal) (Homoptera: Delphacidae). Applied Entomology and Zoology.,
14, 357-368.

Nagrare, V. S., Kranthi, S., Kranthi, K. R., Naik, V. C. B., Deshmukh, V., Naikwadi, B., &
Dahekar, A. (2016). Relative toxicity of insecticides against cotton mealybug
Phenacoccus solenopsis Tinsley (Hemiptera:Pseudococcidae) and its fortuous
parasitod Aenasius bambawalei Hayat (Hymenoptera: Encyrtidae). Journal of Applied
and Natural Science, 8(2), 987-994. https://doi.org/10.31018/jans.v8i2.909

Narayana, M. L., & Babu, T. R. (1992). Evaluation of five insect growth regulators on the egg
parasitoid Trichogramma chilonis (Ishii) (Hym., Trichogrammatidae) and the hatchability
of Corcyra cephalonica Staint (Lep., Galleriidae). Journal of Applied Entomology,
113(1-5), 56-60. https://doi.org/10.1111/j.1439-0418.1992.tb00635.x

Neuenschwander, P. (1994). Control of the cassava mealybug in Africa: Lessons from a
biological control project. African Crop Science Journal, 2(4), 369-383.

Neuenschwander, P. (2001). Biological control of the cassava mealybug in Africa: A review.
Biological Control, 21(3), 214-229.

Neuenschwander, P., & Hammond, W. N. O. (1988). Natural Enemy Activity Following the
Introduction of Epidinocarsis lopezi (Hymenoptera: Encyrtidae) Against the Cassava
Mealybug., Phenacoccus manihoti (Homoptera: Pseudococcidae)., in Southwestern
Nigeria. Environmental Entomology, 17(5), 894-902.

Nguyen Tuan, D., Sam, L., Zhang, C., Nguyen Ngoc Bao, C., Takano, S. ichiro, & Takasu,
K. (2020). Taro Colocasia esculenta as an alternative host plant for rearing cassava
mealybug (Hemiptera: Pseudococcidae) and its parasitoid Anagyrus
lopezi (Hymenoptera: Encyrtidae). Applied Entomology and Zoology, 55(3), 355-359.
https://doi.org/10.1007/s13355-020-00690-x

Noyes, J. S., & Hayat, M. (1994). Oriental Mealybug Parasitoids of the Anagyrini
(Hymenoptera: Encyrtidae). Cab International.

Nwanze, K. F. (1978). Biology of the cassava mealybug, Phenacoccus manihoti Mat.-Ferr. in

37



Impact of Buprofezin on Performance Anagyrus lopezi (Hymenoptera: Encyrtidae) the Parasitoid of
Cassava Mealybug Phenacoccus manihoti (Hemiptera: Pseudococcidae)
Mesa Mon, Prof. Dr. Ir. Edhi Martono, M.Sc.; Prof. Dr. Ir. FX Wagiman, S.U.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAW\eAﬁQ’épublic of Zaire. International Institute of Tropical Agriculture., 20—-28.

Nwanze, K. F. (1982). Relationships between cassava root yields and crop infestations by
the mealybug, phenacoccus manihoti. Tropical Pest Management, 28(1), 27-32.
https://doi.org/10.1080/09670878209370669

Odebiyi, J. A., & Bokonon-Ganta, A. H. (1986). Biology of Epidinocarsis [=Apoanagyrus]
lopezi [Hymenoptera: Encyrtidae] an exotic parasite of cassava mealybug,
Phenacoccus manihoti [Homoptera: Pseudococcidae] in Nigeria. Enfomophaga, 31(3),
251-260. https://doi.org/10.1007/BF02373334

Olsen, K. M., & Schaal, B. A. (1999). Evidence on the origin of cassava: Phylogeography of
Manihot esculenta. Proceedings of the National Academy of Sciences of the United
States of America, 96(10), 5586—5591. https://doi.org/10.1073/pnas.96.10.5586

Parsa, S., Kondo, T., & Winotai, A. (2012). The Cassava Mealybug (Phenacoccus manihoti)
in Asia: First Records, Potential Distribution, and an Identification Key. PLoS ONE,
7(10). https://doi.org/10.1371/journal.pone.0047675

Poletti, M., Maia, A. H. N., & Omoto, C. (2007). Toxicity of neonicotinoid insecticides to
Neoseiulus californicus and Phytoseiulus macropilis (Acari: Phytoseiidae) and their
impact on functional response to Tetranychus urticae (Acari: Tetranychidae). Biological
Control, 40(1), 30-36. https://doi.org/10.1016/j.biocontrol.2006.09.001

Prabhaker, N., Morse, J. G., Castle, S. J., Naranjo, S. E., Henneberry, T. J., & Toscano, N.
C. (2007). Toxicity of seven foliar insecticides to four insect parasitoids attacking citrus
and cotton pests. Journal of Economic Entomology, 100(4), 1053-1061.
https://doi.org/10.1603/0022-0493(2007)100[1053: TOSFIT]2.0.CO;2

Rashidi, F., & Ganbalani, G. N. (2018). Toxicity and sublethal effects of selected insecticides
on life parameters of encarsia formosa (Hymenoptera: Aphelinidae), a parasitoid of
trialeurodes vaporariorum (Hemiptera: Aleyrodidae). Journal of Entomological Science,
53(4), 543-553. https://doi.org/10.18474/JES18-03.1

Rauf, A. (2016). Infestations and management of the cassava mealybug, Phenacoccus
manihoti (Hemiptera: Pseudococcidae), a newly invasive pest in Indonesia . 26(4),
2014. https://doi.org/10.1603/ice.2016.117544

Rill, S. M., Grafton-Cardwell, E. E., & Morse, J. G. (2008). Effects of two insect growth
regulators and a neonicotinoid on various life stages of Aphytis melinus (Hymenoptera:
Aphelinidae). BioControl, 53(4), 579-587. https://doi.org/10.1007/s10526-007-9097-x

Rivnay, E., & Perzelan, J. (1943). Insects associated with Pseudococcus spp. (Homoptera)
in Palestine, with notes on their biology and economic status. Journal of the
Entomological Society of Southern Africa, 6, 9-28. http://content.ajarchive.org/cgi-
bin/showfile.exe?CISOROOT=/0012-8789&CISOPTR=1648

Sartiami, D., Watson, G. W., Mohamad Roff, M. N., Mohd Hanifah, Y., & Idris, A. B. (2015).
First record of cassava mealybug, Phenacoccus manihoti (Hemiptera:
Pseudococcidae), in Malaysia. Zootaxa, 3957(2), 235-238.
https://doi.org/10.11646/zootaxa.3957.2.8

Sataloff, R. T., Johns, M. M., & Kost, K. M. (2014). Sustainable Management of Cassava in
Asia, From Research to Pratice. Centro Internacional de Agricultura Tropical (CIAT).

Schulthess, F., Baumgartner, J. U., Delucchi, V., & Gutierrez, A. P. (1991). The influence of
the cassava mealybug, Phenacoccus manihoti Mat.-Ferr. (Horn., Pseudococcidae) on
yield formation of cassava, Manihot esculenta Crantz. Journal of Applied Entomology,
111(1-5), 155-165. https://doi.org/10.1111/j.1439-0418.1991.tb00306.x

Schulthess, F., Baumgartner, J. U., & Herren, H. R. (1987). Factors influencing the life table
statistics of the cassava mealybug Phenacoccus manihoti. International Journal of
Tropical Insect Science, 8(4-5), 851-856. https://doi.org/10.3929/ethz-a-010025751

Shylesha, A. N., & Mani, M. (2016). Natural Enemies of Mealybugs. In M. Mani & C.
Shivaraju (Eds.), Mealybugs and their management in agricultural and horticultural

38



Impact of Buprofezin on Performance Anagyrus lopezi (Hymenoptera: Encyrtidae) the Parasitoid of
Cassava Mealybug Phenacoccus manihoti (Hemiptera: Pseudococcidae)
Mesa Mon, Prof. Dr. Ir. Edhi Martono, M.Sc.; Prof. Dr. Ir. FX Wagiman, S.U.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADIAL RSB (pp. 149-171). Springer India.

Simsek, V. M., Uygun, N., & Satar, S. (2008). Investigation of Side Effects of Some
Pesticides under Laboratory Conditions on Important Parasitoids and Predators in
Citrus Ecosystem. 38(November 2006), 9067.
https://doi.org/10.1002/ps.2780430308.Tuzcu

Smith, D. (1995). Effect of the insect growth regulator buprofezin against citrus pests Coccus
viridis Green , Polyphagotarsonemus latus ( Banks ) and Aonidiella aurantii ( Maskell )
and the predatory Coccinellid Chilocorus circumdatus Gyllenhal. 10(3), 112-115.

Sohrabi, F., Shishehbor, P., Saber, M., & Mosaddegh, M. S. (2012). Lethal and sublethal
effects of buprofezin and imidacloprid on the whitefly parasitoid Encarsia inaron
(Hymenoptera: Aphelinidae). Crop Protection, 32, 83-89.
https://doi.org/10.1016/j.cropro.2011.10.005

Sohrabi, F., Shishehbor, P., Saber, M., & Mosaddegh, M. S. (2013). Lethal and sublethal
effects of imidacloprid and buprofezin on the sweetpotato whitefly parasitoid
Eretmocerus mundus (Hymenoptera: Aphelinidae). Crop Protection, 45, 98-103.
https://doi.org/10.1016/j.cropro.2012.11.024

Sontakke, B. K., Mohapatra, L. N., & Swain, L. K. (2013). Comparative bioefficacy of
buprofezin 25 EC against sucking pests of cotton and its safety to natural enemies.
76Sontakke(4), 325-329.

Suma, P., Zappala, L., Mazzeo, G., & Siscaro, G. (2009). Lethal and sub-lethal effects of
insecticides on natural enemies of citrus scale pests. BioControl, 54(5), 651-661.
https://doi.org/10.1007/s10526-009-9215-z

Takasu, K. E. I. J. I, & Lewis., W. J. (1993). Host-and food-foraging of the parasitoid
Microplitis croceipes: learning and physiological state effects. Biological Control, 3,(1),
70-74.

Uchida, M., lzawa, Y., & Sugimoto, T. (1987). Inhibition of prostaglandin biosynthesis and
oviposition by an insect growth regulator, buprofezin, in Nilaparvata lugens Stal.
Pesticide Biochemistry and Physiology, 27(1), 71-75. https://doi.org/10.1016/0048-
3575(87)90097-6

Van De Veire, M. (1995). Integrated pest management in glasshouse tomatoes, sweet
peppers and cucumbers in Belgium. (Doctoral Dissertation, Ghent University).

Van Driesche, R. G., & Bellows, T. S. (1996). Biology of Arthropod Parasitoids and
Predators. In: Biological Control.

Walker, A., Hoy, M., & Meyerdirk, D. (2003). Papaya mealybug , Paracoccus marginatus
Williams and Granara de Willink. EENY-302, One of a Series of Featured Creatures
from the Entomology and Nematology Department, Florida Cooperative Extension
Service, Institute of Food and Agricultural Sciences, University of Florida, 1-7.

Walker, J. T. S., White, V., & Charles, J. G. (1993). Field control of chlorpyrifos-resistant
mealybugs (Pseudococcus affinis) in a Hawkes Bay orchard. In Proceedings of the
New Zealand Plant Protection Conference, 46, 126—128.

Wang. Q. L., & Liu, T.-X. (2016). Effects of three insect growth regulators on Encarsia
formosa (Hymenoptera: Aphelinidae), an endoparasitoid of Bemisia tabaci (Hemiptera:
Aleyrodidae).  Journal ~of Economic  Entomology, 109(6), 2290-2297.
https://doi.org/10.1093/jee/tow216

Wang, Z., Dai, P., Yang, X., Ruan, C. C., Biondi, A., Desneux, N., & Zang, L. S. (2019).
Selectivity of novel and traditional insecticides used for management of whiteflies on
the parasitoid Encarsia formosa. Pest Management Science, 75(10), 2716-2724.
https://doi.org/10.1002/ps.5380

Wardani, N. (2015). Kutu Putih Ubi Kayu, Phenacoccus manihoti Matile-Ferrero (Hemiptera:
Pseudococcidae), Hama Invasif Baru di Indonesia. Institut Pertanian Bogor, Bogor.

Williams, D. J., & Willink, M. C. G. de. (1992). Mealybugs of Central and South America.
39



Impact of Buprofezin on Performance Anagyrus lopezi (Hymenoptera: Encyrtidae) the Parasitoid of
Cassava Mealybug Phenacoccus manihoti (Hemiptera: Pseudococcidae)
Mesa Mon, Prof. Dr. Ir. Edhi Martono, M.Sc.; Prof. Dr. Ir. FX Wagiman, S.U.

UNIVERSITAS Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

%ﬁif\rﬁ(],v[ﬁ}ﬂAC. G. De. (2003). New records and host plants of Phenacoccus from Argentina

(Hemiptera: Pseudococcidae). Journal of the Argentine Entomological Society
62(3/4), 80-82.

Winotai, W., Goergen, G., Tamo, M., & Neuenschwander, P. (2010). Cassava mealybug has
reached Asia. Biocontrol News and Information.

Wyckhuys, K., & Rauf, A. (2014). Parasitoids introduced into Indonesia: part of a region-wide
campaign to tackle emerging cassava pests and diseases. Biocontrol News and
Information. https://cgspace.cgiar.org/handle/10568/57006

Yarom, |., Blumberg, D., & Ishaaya, |. (1988). Effects of Buprofezin on California Red Scale
(Homoptera: Diaspididae) and Mediterranean Black Scale (Homoptera: Coccidae).
Journal of Economic Entomology, 81(6), 1581-1585.
https://doi.org/10.1093/jee/81.6.1581

Yonow, T., Kriticos, D. J., & Ota, N. (2017). The potential distribution of cassava mealybug
(Phenacoccus manihoti), a threat to food security for the poor. PLoS ONE, 12(3), 1-17.
https://doi.org/10.1371/journal.pone.0173265

Zeddies, J., Schaab, R. P., Neuenschwander, P., & Herren, H. R. (2001). Economics of
biological control of cassava mealybug in Africa. Agricultural Economics, 24(2), 209—
219. https://doi.org/10.1016/S0169-5150(00)00064-5

40



