Peran Parasitoid Telur Lokal Spodoptera frugiperda (Smith) (Lepidoptera: Noctuidae) pada Tiga
Ekosistem Jagung di Jawa Timur
RIZKI DWI W, Prof. Ir. Y. Andi Trisyono, M.Sc., Ph.D.; Dr. Tri Harjaka, S.P., M.P.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTKA

Abang, A. F.,Nanga, S. N., Kuate, A. F., Kouebou, C., Suh, C., Masso, C., Saethre,
M. G., & Fiaboe, K. K. M. (2021). Natural enemies of fall armyworm
Spodoptera frugiperda (Lepidoptera: Noctuidae) in different agro-ecologies.
Insects, 12(6), 1-23. https://doi.org/10.3390/insects 12060509

Abrahams, P., Bateman, M., Beale, T., Clottey, V., Cock, M., Colmenarez, Y.,
Corniani, N., Early, R., Godwin, J., Gomez, J., Moreno, P. G., Murphy, S. T.,
Oppong-Mensah, B., Phiri, N., Pratt, C., Richards, G., Silvestri, S., & Witt, A.
(2017). Fall armyworm: Impacts and implications for Africa; evidence note (2).
In CABI. CABI. https://doi.org/10.1564/v28 oct_02

Agboyi, L. K., Goergen, G., Beseh, P., Mensah, S. A., Clottey, V. A., Glikpo, R.,
Buddie, A., Cafa, G., Offord, L., Day, R., Rwomushana, |., & Kenis, M. (2020).
Parasitoid complex of fall armyworm, Spodoptera frugiperda, in Ghana and
Benin. Insects, 11(2), 1-15. https://doi.org/10.3390/insects11020068

Agboyi, L. K., Layode, B. F. R., Fening, K. O., Beseh, P., Clottey, V. A., Day, R.,
Kenis, M., & Babendreier, D. (2021). Assessing the potential of inoculative
field releases of Telenomus remus to control Spodoptera frugiperda in Ghana.
Insects, 12(8), 1-15. https://doi.org/10.3390/insects 12080665

Altieri, M. A. (1999). The ecological role of biodiversity in agroecosystems.
Agriculture, Ecosystems  and  Environment, 74(1-3), 19-31.
https://doi.org/10.1016/S0167-8809(99)00028-6

Altieri, M. A., & Letourneau, D. K. (1984). Vegetation diversity and insect pest
outbreaks. Critical Reviews in Plant Sciences, 2(2), 131-169.
https://doi.org/10.1080/07352688409382193

Amala, U., & Shivalingaswamy, T. M. (2018). Effect of intercrops and border crops
on the diversity of parasitoids and predators in agroecosystem. Egyptian
Journal of Biological Pest Control, 28(1), 1-4. https://doi.org/10.1186/s41938-
017-0015-y

Ashley, T.R.,B.R,W., F.M, D., & K.L, A. (1989). The fall armyworm: a bibliography.
Florida Entomologist, 72(1), 152-202.

Assefa, F., & Ayalew, D. (2019). Status and control measures of fall armyworm
(Spodoptera frugiperda) infestations in maize fields in Ethiopia: a review.
Cogent Food & Agriculture, 5, 1-16.
https://doi.org/10.1080/23311932.2019.164 1902

Audi, A. H., & Biliyaminu, A. (2018). Understanding insect parasitoids life history
behaviour for optimal utilization in biological control of tropical injurious pest -
a review. Bayero Journal of Pure and Applied Sciences, 11(2), 39-40.
https://doi.org/10.4314/bajopas.v11i2.6

Ayala, O. R., Navarro, F., & Virla, E. G. (2013). Evaluation of the attack rates and
level of damages by the fall armyworm, Spodoptera frugiperda (Lepidoptera:
Noctuidae), affecting corn-crops in the northeast of Argentina. Revista de La
Facultad de Ciencias Agrarias, 45(2), 1-12.

BBPOPT. (2020). Update penyebaran hama baru pada jagung (FAW) dan strategi
pengendaliannya. https://bbpopt.id/



Peran Parasitoid Telur Lokal Spodoptera frugiperda (Smith) (Lepidoptera: Noctuidae) pada Tiga
Ekosistem Jagung di Jawa Timur
RIZKI DWI W, Prof. Ir. Y. Andi Trisyono, M.Sc., Ph.D.; Dr. Tri Harjaka, S.P., M.P.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Beckingham, C. (2007). Sweet corn growing. NSW  Goverment.
https://www.dpi.nsw.gov.au/

Beserra, E. B., & Parra, J. R. P. (2005). Impact of the number of Spodoptera
frugiperda egg layers on parasitism by Trichogramma atopovirilia. Scientia
Agricola, 62(2), 190-193. https://doi.org/10.1590/s0103-
90162005000200016

Bianchi, F. J. J. A,, Booij, C. J. H., & Tscharntke, T. (2006). Sustainable pest
regulation in agricultural landscapes: A review on landscape composition,
biodiversity and natural pest control. Proceedings of the Royal Society B:
Biological Sciences, 273(1595), 1715-1727.
https://doi.org/10.1098/rspb.2006.3530

Borror, D. J., Triplehorn, C. A., & Jhonson, N. F. (2005). Borror and Delong’s
Introduction to the Study of insects (7th ed.). Thomson Brooks/Cole.

Brotodjojo, R. R. R. (2009). Pengendalian hama dengan pengelolaan
agroekosistem dalam kerangka pertanian berkelanjutan untuk mendukung
ketahanan pangan. Pangan, 18(55), 17-24.

Buchori, D., Bandungsahari, & Nurindah. (2008). Conservation of agroecosystem
through utilization of parasitoid diversity: lesson for promoting sustainable
agriculture and ecosystem health. HAYATI Journal of Biosciences, 15(4),
165-172. https://doi.org/10.4308/hjb.15.4.165

Buchori, D., Hidayat, P., Kartosuwondo, U., Nurmansyah, A., & Meilin, A. (2002).
Dinamika interaksi antara parasitoid Trichogrammatidae dan inangnya:
faktor-faktor yang berpengaruh terhadap kualitas Trichogrammatidae
sebagai agen pengendali hayati. Laporan Penelitian Hibah Bersaing
Perguruan Tinggi VII/3.

Buchori, D., Meilin, A., Hidayat, P., & Sahari, B. (2010). Species distribution of
Trichogramma and Trichogrammatoidea Genus (Trichogrammatoidea:
Hymenoptera) in Orang. J. Issaas, 16(1), 83-96.

Bueno, R. C. O. F., Bueno, A. F., Moscardi, F., Parra, J. R. P., & Hoffmann-Campo,
C. B. (2010). Lepidopteran larva consumption of soybean foliage: Basis for
developing multiple-species economic thresholds for pest management
decisions. Pest Management Science, 67(2), 170-174.
https://doi.org/10.1002/ps.2047

Bueno, R. C. O. F., Carneiro, T. R., Pratissoli, D., Bueno, A. F., & Fernandes, O.
A. (2008). Biology and thermal requirements of Telenomus remus reared on
fall armyworm. Ciencia Rural Santa Maria, 38(1), 1-6.

CABI. (2020). Spodoptera frugiperda (fall armyworm).
https://www.cabi.org/isc/datasheet/29810

Camargo, L. F., Brito, R. A., & Penteado-Dias, A. M. (2015). Redescription of
Campoletis sonorensis (Cameron, 1886) (Hymenoptera, Ichneumonidae,
Campopleginae), parasitoid of Spodoptera frugiperda (J. E. Smith, 1797)
(Lepidoptera, Noctuidae) in Brazil. Brazilian Journal of Biology, 75(4), 989—
998. https://doi.org/10.1590/1519-6984.04914

Canico, A., Mexia, A., & Santos, L. (2020). First report of native parasitoids of fall
armyworm Spodoptera frugiperda Smith (Lepidoptera: Noctuidae) in
Mozambique. Insects, 11(9), 1-12. https://doi.org/10.3390/insects11090615

37



Peran Parasitoid Telur Lokal Spodoptera frugiperda (Smith) (Lepidoptera: Noctuidae) pada Tiga
Ekosistem Jagung di Jawa Timur
RIZKI DWI W, Prof. Ir. Y. Andi Trisyono, M.Sc., Ph.D.; Dr. Tri Harjaka, S.P., M.P.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Capinera, J. L. (2017). Fall rmyworm, Spodoptera frugiperda Smith (Insecta:
Lepidoptera: Noctuidae). IFAS Extension. University of Florida, 1-6.
https://extension.entm.purdue.edu/fieldcropsipm/insects/fall-armyworm.php

Casmuz, A., Juarez, M. L., Socias, M. G., Murua, M. G., Prieto, S., Medina, S.,
Willink, E., & Gastaminza, G. (2010). Review of the host plants of fall
armyworm, Spodoptera frugiperda (Lepidoptera: Noctuidae). Revista de La
Sociedad Entomoldégica Argentina, 69(3—4), 209-231.

Cave, R. D. (2000). Biology, ecology and use in pest management of Telenomus
remus. Biocontrol News and Information, 21(1), 21-26.

Chapman, D., Purse, B. V, Roy, H. E., & Bullock, J. M. (2017). Global trade
networks determine the distribution of invasive non-native species. Global
Ecology and Biogeography, 26(8), 907-917.
https://doi.org/10.1111/geb.12599

Chen, X., Tang, P., Zeng, J., van Achterberg, C., & He, J. (2014). Taxonomy of
parasitoid wasps in China: an overview. Biological Control, 68(1), 57-72.
https://doi.org/10.1016/j.biocontrol.2013.06.007

Coll, M. (2009). Conservation biological control and the management of biological
control services: are they the same? Phytoparasitica, 37(3), 205-208.
https://doi.org/10.1007/s12600-009-0028-5

Cottrell, T. E., & Yeargan, K. V. (1999). Factors influencing dispersal of larval
Coleomegilla maculata from the weed Acalypha ostryaefolia to sweet corn.
Entomologia Experimentalis et  Applicata, 90(3), 313-322.
https://doi.org/10.1046/j.1570-7458.1999.00451.x

Dainese, M., Montecchiari, S., Sitzia, T., Sigura, M., & Marini, L. (2017). High cover
of hedgerows in the landscape supports multiple ecosystem services in
Mediterranean cereal fields. Journal of Applied Ecology, 54(2), 380-388.
https://doi.org/10.1111/1365-2664.12747

Dasilva, C. S. B., Vieira, J. M., Loiacono, M., Margaria, C., & Parra, J. R. P. (2015).
Evidence of exploitative competition among egg parasitoids of Spodoptera
frugiperda (Lepidoptera: Noctuidae) in maize. Revista Colombiana de
Entomologia, 41(2), 184—186.

Day, R., Abrahams, P., Bateman, M., Beale, T., Clottey, V., Cock, M., Colmenarez,
Y., Corniani, N., Early, R., Godwin, J., Gomez, J., Moreno, P. G., Murphy, S.
T., Oppong-Mensah, B., Phiri, N., Pratt, C., Silvestri, S., & Witt, A. (2017). Fall
armyworm: Impacts and implications for Africa. Outlooks on Pest
Management, 28(5), 196—201. https://doi.org/10.1564/v28_oct_02

Delgado, C. L. (2003). Rising consumption of meat and milk in developing
countries has created a new food revolution. Journal of Nutrition, 133(11),
3907-3910. https://doi.org/10.1093/jn/133.11.3907s

Direktoral Jenderal Prasarana dan Sarana Pertanian. (2019). Saran bahan aktif
insektisida untuk pengendalian hama ulat grayak Spodoptera frugiperda.
https://psp.pertanian.go.id/

Early, R., Gonzalez-Moreno, P., Murphy, S. T., & Day, R. (2018). Forecasting the
global extent of invasion of the cereal pest Spodoptera frugiperda, the fall
armyworm. NeoBiota, 40, 25-50. https://doi.org/10.3897/neobiota.40.28165

Edwards, R. L. (1954). The host-finding and oviposition behaviour of Mormoniella

38



Peran Parasitoid Telur Lokal Spodoptera frugiperda (Smith) (Lepidoptera: Noctuidae) pada Tiga
Ekosistem Jagung di Jawa Timur
RIZKI DWI W, Prof. Ir. Y. Andi Trisyono, M.Sc., Ph.D.; Dr. Tri Harjaka, S.P., M.P.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

vitripenniis ( Walker ) (Hym., Pteromalidae), parasite of Muscoid flies.
Behaviour, 7(2), 88-112.

EPPO. (2019). Spodoptera frugiperda continues to spread in Asia.
https://iapps2010.me/2019/03/25/eppo-2019-053-spodoptera-frugiperda-
continues-to-spread-in-asia/

FAO. (2018). Briefing Note on FAO Actions on Fall Armyworm in Africa.
http://www.fao.org/food-chain-%0Ahttp://www.fao.org/fall-armyworm/en/

FAO. (2020). Fall armyworm map. http://www.fao.org/fall-armyworm/monitoring-
tools/faw-map/en/

FAOSTAT. (2021). World crop production data. http://www.fao.org/faostat/en/

Ferrer, F. (2001). Biological control of agricultural insect pests in Venezuela;
advances, achievements, and future perspectives. BiocontrolNews and
Information, 22(3), 67-74.
https://www.researchgate.net/publication/308881474

Gagic, V., Tscharntke, T., Dormann, C. F., Gruber, B., Wilstermann, A., & Thies,
C. (2011). Food web structure and biocontrol in a four-trophic level system
across a landscape complexity gradient. Proceedings: Biological Sciences,
278(1720), 2946—2953. https://doi.org/10.1098/rspb.20

Ganiger, P. C., Yeshwanth, H. M., Muralimohan, K., Vinay, N., Kumar, A. R. V, &
Chandrashekara, K. (2018). Occurrence of the new invasive pest, fall
armyworm, Spodoptera frugiperda (J.E. Smith) (Lepidoptera: Noctuidae), in
the maize fields of Karnataka, India. Current Science, 115(4), 621-623.
https://doi.org/10.18520/cs/v115/i4/621-623

Garbach, K., Milder, J. C., Montenegro, M., Karp, D. S., & DeClerck, F. A. J. (2014).
Biodiversity and ecosystem services in agroecosystems. Encyclopedia of
Agriculture and Food Systems, 2, 21-40. https://doi.org/10.1016/B978-0-444-
52512-3.00013-9

Ghahari, H., Hayat, R., Tabari, M., Ostovan, H., & Imani, S. (2008). A contribution
to the predator and parasitoid fauna of rice pests in Iran, and a discussion on
the biodiversity and IPM in rice fields. Linzer Biologische Beitraege, 40(1),
735-764.

Goergen, G., Kumar, P. L., Sankung, S. B., Togola, A., & Tamo, M. (2016). First
report of outbreaks of the fall armyworm Spodoptera frugiperda (J E Smith)
(Lepidoptera, Noctuidae), a new alien invasive pest in West and Central
Africa. PLoS ONE, 11(10), 1-9. https://doi.org/10.1371/journal.pone.0165632

Gurr, G. M., Wratten, S. D., & Altieri, M. A. (2004). Ecological engineering for pest
management: advances in habitat manipulation for arthropods. CSIRO
Publishing. https://doi.org/10.1079/9780851999036.0000

Hailu, G., Niassy, S., Zeyaur, K. R., Ochatum, N., & Subramanian, S. (2018).
Maize—legume intercropping and push—pull for management of fall
armyworm, stemborers, and striga in Uganda. Agronomy Journal, 110(6),
2513-2522. https://doi.org/10.2134/agronj2018.02.0110

Hajek, A. E. (2004). Natural enemies an introduction to biological control.
Cambridge University Press.

Hardke, J. T., Lorenz, G. M., & Leonard, B. R. (2015). Fall armyworm (Lepidoptera:
Noctuidae) ecology in Southeastern cotton. Journal of Integrated Pest

39



Peran Parasitoid Telur Lokal Spodoptera frugiperda (Smith) (Lepidoptera: Noctuidae) pada Tiga
Ekosistem Jagung di Jawa Timur
RIZKI DWI W, Prof. Ir. Y. Andi Trisyono, M.Sc., Ph.D.; Dr. Tri Harjaka, S.P., M.P.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Management, 6(1), 1-8. https://doi.org/10.1093/jipm/pmv009

Hatt, S., Boeraeve, F., Artru, S., Dufréne, M., & Francis, F. (2018). Spatial
diversification of agroecosystems to enhance biological control and other
regulating services: an agroecological perspective. Science of the Total
Environment, 621, 600-611. https://doi.org/10.1016/j.scitotenv.2017.11.296

Hawkins, B. A., Cornell, H. V, & Hochberg, M. E. (1997). Predators, parasitoids,
and pathogens as mortality agents in phytophagous insect populations.
Ecology, 78(7), 2145-2152. https://doi.org/10.1140/epjp/i2012-12064-4

Herlinda, S., & Irsan, C. (2015). Pengendalian Hayati Hama Tumbuhan. Unsri
Press.

Hollingsworth, J. P., Hartstack, A. W., & Lingren, P. D. (1970). The spectral
response of Campoletis perdistinctus. Journal of Economic Entomology,
63(6), 1758-1761. https://doi.org/10.1093/jee/63.6.1758

Hunter, M. D. (2002). Landscape structure, habitat fragmentation, and the ecology
of insects. Agricultural and Forest Entomology, 4(1), 159-166.

ITA. (2018). Fall armyworm has reached the Indian subcontinent!
https://www.iita.org/news-item/fall-armyworm-has-reached-the-indian-
subcontinent/

IPPC. (2016). Les degats causes par Spodoptera frugiperda. IPPC Official Pest
Report.

IPPC. (2018). First detection of fall armyworm on the border of Thailand. IPPC
Official Pest Report. https://www.ippc.int/en/

IPPC. (2019a). First detection report of the fall armyworm Spodoptera frugiperda
(Lepidotera: Noctuidae) on maize in Myanmar. IPPC Official Pest Report.
https://www.ippc.int/en/

IPPC. (2019b). Report of first detection of fall armyworm (FAW) in Republic of
Korea. IPPC Official Pest Report. https://www.ippc.int/en/

IPPC. (2019c). Report of first detection of Spodoptera frugiperda-fall armyworm
(FAW) in Egypt. IPPC Official Pest Report. https://www.ippc.int/en/

IPPC. (2019d). Reporting fall armyworm (Spodoptera frugiperda) in Yemen. IPPC
Official Pest Report. https://www.ippc.int/en/

IPPC. (2019e). The occurence of fall armyworm (Spodoptera frugiperda) in Orang.
IPPC Official Pest Report. https://www.ippc.int/en/

Jaraleno-Teniente, J., Lomeli-Flores, J. R., Rodriguez-Leyva, E., Bujanos-Muniz,
R., & Rodriguez-Rodriguez, S. E. (2020). Egg parasitoids orang of
Spodoptera frugiperda (Smith) (lepidoptera: Noctuidae) in maize and
sorghum in Central Mexico. Insects, 11(3), 1-10.
https://doi.org/10.3390/insects11030157

Johnson, N. F. (1984). Systematics of nearctic Telenomus: classification annd
revisions of the podisi and phymatae species groups (Hymenoptera:
Scelionidae). Bulletin of the Ohio Biological Orang, 6(3), 1-118.

Johnson, S. J. (1987). Migration and the life history strategy of the fall armyworm,
Spodoptera frugiperda in the western hemisphere. Orang Journal of Tropical
Insect Science, 8(4-5-6), 543-549.
https://doi.org/10.1017/s1742758400022591

40



Peran Parasitoid Telur Lokal Spodoptera frugiperda (Smith) (Lepidoptera: Noctuidae) pada Tiga
Ekosistem Jagung di Jawa Timur
RIZKI DWI W, Prof. Ir. Y. Andi Trisyono, M.Sc., Ph.D.; Dr. Tri Harjaka, S.P., M.P.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Kementerian Pertanian. (2016). Outlook komoditas pertanian tanaman pangan
jagung. Pusat Data Dan Sistem Informasi. Orang, 85.

Kenis, Plessis, H., Van den Berg, J., Ba, M. N., Goergen, G., Kwadjo, K. E., Baoua,
l., Tefera, T., Buddie, A., Cafa, G., Offord, L., Rwomushana, I., & Polaszek,
A. (2019). Telenomus remus, a candidate parasitoid for the biological control
of Spodoptera frugiperda in Africa, is already present on the continent.
Insects, 10, 1-10. https://doi.org/10.3390/insects10040092

Kremen, C. (2005). Managing ecosystem services: What do we need to know
about their ecology? Ecology Letters, 8(5), 468-479.
https://doi.org/10.1111/j.1461-0248.2005.00751.x

Kremen, Claire, Williams, N. M., Aizen, M. A., Gemmill-Herren, B., LeBuhn, G.,
Minckley, R., Packer, L., Potts, S. G., Roulston, T., Steffan-Dewenter, I.,
Vazquez, D. P., Winfree, R., Adams, L., Crone, E. E., Greenleaf, S. S., Keitt,
T. H., Klein, A. M., Regetz, J., & Ricketts, T. H. (2007). Pollination and other
ecosystem services produced by mobile organisms: a conceptual framework
for the effects of land-use change. Ecology Letters, 10(4), 299-314.
https://doi.org/10.1111/j.1461-0248.2007.01018.x

Laminou, S. A., Ba, M. N., Karimoune, L., Doumma, A., & Muniappan, R. (2020).
Parasitism of locally recruited egg parasitoids of the fall armyworm in Africa.
Insects, 11(7), 1-13. https://doi.org/10.3390/insects11070430

Langer, A., & Hance, T. (2004). Enhancing parasitism of wheat aphids through
apparent competition: A tool for biological control. Agriculture, Ecosystems
and Environment, 102(2), 205-212.
https://doi.org/10.1016/j.agee.2003.07.005

Laouali, A., Ibrahim, B., Ba, M. N., Laouali, K., & Rangaswamy, M. (2018). Native
parasitoids recruited by the invaded fall armyworm in Niger. Indian Journal of
Entomology, 80(4), 1253-1254. https://doi.org/10.5958/0974-
8172.2018.00338.3

Liao, Y. L., Yang, B., Xu, M. F., Lin, W., Wang, D. S., Chen, K. W., & Chen, H. Y.
(2019). First report of Telenomus remus parasitizing Spodoptera frugiperda
and its field parasitism in southern China. Journal of Hymenoptera Research,
73, 95-102. https://doi.org/10.3897/JHR.73.39136

Lichtenberg, E. M., Kennedy, C. M., Kremen, C., Batary, P., Berendse, F.,
Bommarco, R., Bosque-Perez, N. A., Carvalheiro, L. G., Snyder, W. E.,
Williams, N. M., Winfree, R., Klatt, B. K., Astrom, S., Benjamin, F., Brittain, C.,
Chaplin-Kramer, R., Clough, Y., Danforth, B., Diekoétter, T., ... Crowder, D. W.
(2017). A global synthesis of the effects of diversified farming systems on
arthropod diversity within fields and across agricultural landscapes. Global
Change Biology, 23(11), 4946—4957. https://doi.org/10.1111/gcb.13714

Mangold, J. R. (1978). Attraction of Euphasiopterry ochracea, Corethrella sp., and
Gryllids to broadcast songs of the Southern Mole Cricket. The Florida
Entomologist, 61(2), 57-61.

Marino, P. C., & Landis, D. A. (1996). Effect of landscape structure on parasitoid
diversity and parasitism in agroecosystems. Ecological Applications, 6(1),
276-284. https://doi.org/10.2307/2269571

Marino, P. C., & Landis, D. A. (2000). Parasitoid community structure: implications
for biological control in agricultural landscapes. In B. Ekbom, M. E. Irwin, &Y.

41



Peran Parasitoid Telur Lokal Spodoptera frugiperda (Smith) (Lepidoptera: Noctuidae) pada Tiga
Ekosistem Jagung di Jawa Timur
RIZKI DWI W, Prof. Ir. Y. Andi Trisyono, M.Sc., Ph.D.; Dr. Tri Harjaka, S.P., M.P.

UNIVERSITAS Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

Robert (Eds.), Interchanges of insects between agricultural and surrounding
landscapes (pp. 183-193). Springer, Dordrecht.

Matson, P. A., Parton, W. J., Power, A. G., & Swift, M. J. (1997). Agricultural
intensification and ecosystem properties. Science, 277, 504-5009.
https://doi.org/10.1126/science.277.5325.504

MEA. (2005). Ecosystems and human well-being. In [sland Press.
http://books.google.com/books?hl=en&Ir=&orang=vNd3P0o5ZURgC&oi=fnd&
pg=PR13&dg=%22MA+used+to+assess+options+that+can+enhance+the+c
ontribution%22+%22has+always+depended+on+the+services+provided+by
%22+%22his+April+2000+Millennium+Report+to+the+United%22+&ots=g8k

Midega, C. A. O., Pittchar, J. O., Pickett, J. A., Hailu, G. W., & Khan, Z. R. (2018).
A climate-adapted push-pull system effectively controls fall armyworm,
Spodoptera frugiperda (J E Smith), in maize in East Africa. Crop Protection,
105(August 2017), 10—15. https://doi.org/10.1016/j.cropro.2017.11.003

Molina-Ochoa, J., Carpenter, J. E., Heinrichs, E. A., & Foster, J. E. (2003).
Parasitoids and parasites of Spodoptera frugiperda (Lepidoptera: Noctuidae)
in the Americas and Caribbean Basin: An inventory. Florida Entomologist,
86(3), 254-289. https://doi.org/10.1653/0015-
4040(2003)086[0254:PAPOSF]2.0.CO;2

Murua, M. G., Molina-Ochoa, J., & Coviella, C. (2006). Population dynamics of the
fall armyworm, Spodoptera frugiperda (Lepidoptera: Noctuidae) and its
parasitoids in northwestern Argentina. Florida Entomologist, 89(2), 175-182.
https://doi.org/10.1653/0015-4040(2006)89[175:PDOTFA]2.0.CO;2

Nettles, W. C., & Burks, M. L. (1975). A substance from Heliothis virescens larvae
stimulating larviposition by females of the tachinid, Archytas marmoratus.
Journal of Insect Physiology, 21(5), 965-978. https://doi.org/10.1016/0022-
1910(75)90108-0

Ogunfunmilayo, A. O., Kazeem, S. A,, Idoko, J. E., Adebayo, R. A., Fayemi, E. Y.,
Adedibu, O. B., Oloyede-Kamiyo, Q. O., Nwogwugwu, J. O., Akinbode, O. A,,
Salihu, S., Offord, L. C., Buddie, A. G., & Ofuya, T. I. (2021). Occurrence of
natural enemies of fall armyworm, Spodoptera frugiperda (Lepidoptera:
Noctuidae) in Nigeria. PLoS ONE, 16(7), 1-13.
https://doi.org/10.1371/journal.pone.0254328

Orphanides, G. M., & Gonzales, D. (1970). Effects of adhesive materials and host
location on parasitization by a uniparential race of Trichogramma pretiosum.
Journal of Economic Entomology, 63(6), 1891-1897.

Otim, M. H., Aropet, S. A., Opio, M., Kanyesigye, D., Opolot, H. N., & Tay, W. T.
(2021). Parasitoid distribution and parasitism of the fall armyworm
Spodoptera frugiperda (Lepidoptera: Noctuidae) in different maize producing
regions of Uganda. Insects, 12(2), 1-20.
https://doi.org/10.3390/insects 12020121

Pagiola, S., von Ritter, K., & Bishop, J. (2004). Assessing the economic value of
ecosystem conservation. The World Bank Environment Department.

Philpott, S. M. (2013). Biodiversity and pest control services. Encyclopedia of
Biodiversity: Second Edition, 1, 373-385. https://doi.org/10.1016/B978-0-12-
384719-5.00344-0

Plecas, M., Gagic, V., Jankovic, M., Petrovic-Obradovic, O., Kavallieratos, N. G.,

42



UNIVERSITAS

Ekosistem Jagung di Jawa Timur
RIZKI DWI W, Prof. Ir. Y. Andi Trisyono, M.Sc., Ph.D.; Dr. Tri Harjaka, S.P., M.P.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADA

Tomanovic, Z., Thies, C., Tscharntke, T., & Cetkovic, A. (2013). Landscape
composition and configuration influence cereal aphid-parasitoid-
hyperparasitoid interactions and biological control differentially across years.
Agriculture, Ecosystems and Environment, 183, 1-10.
https://doi.org/10.1016/j.agee.2013.10.016

Power, A. G. (2010). Ecosystem services and agriculture: Tradeoffs and synergies.
Philosophical Transactions of the Royal Society B: Biological Sciences,
365(1554), 2959-2971. https://doi.org/10.1098/rstb.2010.0143

Prasanna, B. M., Huesing, J. E., Eddy, R., & Peschke, V. M. (2018). Fall armyworm
in Africa: a guide for integrated pest management (First Edit, pp. 1-120).
CDMX: CIMMYT. www.maize.org.

Querino, R. B., & Zucchi, R. A. (2005). An illustrated key to the species of
Trichogramma (Hymenoptera: Trichogrammatidae) of Brazil. Zootaxa, 1073,
37-60. https://doi.org/10.11646/zootaxa.1073.1.3

Quicke, D. L. J. (2012). We know too little about parasitoid wasp distributions to
draw any conclusions about latitudinal trends in species richness, body size
and biology. PLoS ONE, 7(2). https://doi.org/10.1371/journal.pone.0032101

Rand, T. A, Tylianakis, J. M., & Tscharntke, T. (2006). Spillover edge effects: the
dispersal of agriculturally subsidized insect natural enemies into adjacent
natural habitats. Ecology Letters, 9(5), 603-614.
https://doi.org/10.1111/j.1461-0248.2006.00911.x

Raymond, C. M., Bryan, B. A., MacDonald, D. H., Cast, A., Strathearn, S.,
Grandgirard, A., & Kalivas, T. (2009). Mapping community values for natural
capital and ecosystem services. Ecological Economics, 68, 1301-1315.
https://doi.org/10.1016/j.ecolecon.2008.12.006

Redlich, S., Martin, E. A., & Steffan-Dewenter, |. (2018). Landscape-level crop
diversity benefits biological pest control. Journal of Applied Ecology, 55(5),
2419-2428. https://doi.org/10.1111/1365-2664.13126

Rizali, A., Oktaviyani, Putri, S. D. P. S., Doananda, M., & Linggani, A. (2021).
Invasion of fall armyworm Spodoptera frugiperda, a new invasive pest, alters
native herbivore attack intensity and natural enemy diversity. Biodiversitas,
22(8), 3482-3488. https://doi.org/10.13057/biodiv/d220847

Root, R. B. (1973). Organization of a plant-arthropod association in simple and
diverse habitats: the fauna of collards ( Brassica Oleracea ). Ecological
Monographs, 43(1), 95-124.

Rosenheim, J. A. (1996). An evolutionary argument for egg limitation. Evolution,
50(5), 2089-2094. https://doi.org/10.2307/2410766

Rusch, A., Chaplin-Kramer, R., Gardiner, M. M., Hawro, V., Holland, J., Landis, D.,
Thies, C., Tscharntke, T., Weisser, W. W., Wingvist, C., Woltz, M., &
Bommarco, R. (2016). Agricultural landscape simplification reduces natural
pest control: A quantitative synthesis. Agriculture, Ecosystems and
Environment, 221(1), 198-204. https://doi.org/10.1016/j.agee.2016.01.039

Rwomushana, |., Bateman, M., Beale, T., Beseh, P., Cameron, K., Chiluba, M.,
Clottey, V., Davis, T., Day, R., Early, R., Godwin, J., Gonzalez-Moreno, P.,
Kansiime, M., Kenis, M., Makale, F., Mugambi, I., Murphy, S., Nunda, W.,
Phiri, N., ... Tambo, J. (2018). Fall armyworm: impacts and implications for
Africa; Evidence note wupdate. In CABI. https://www.invasive-

43

Peran Parasitoid Telur Lokal Spodoptera frugiperda (Smith) (Lepidoptera: Noctuidae) pada Tiga



Peran Parasitoid Telur Lokal Spodoptera frugiperda (Smith) (Lepidoptera: Noctuidae) pada Tiga
Ekosistem Jagung di Jawa Timur
RIZKI DWI W, Prof. Ir. Y. Andi Trisyono, M.Sc., Ph.D.; Dr. Tri Harjaka, S.P., M.P.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

species.org/Uploads/InvasiveSpecies/FAW Evidence Note October 2018.pdf

Saaksjarvi, |. E., Ruokolainen, K., Tuomisto, H., Haataja, S., Fine, P. V. A,,
Cardenas, G., Mesones, |., & Vargas, V. (2006). Comparing composition and
diversity of parasitoid wasps and plants in an Amazonian rain-forest mosaic.
Journal of Tropical Ecology, 22(2), 167-176.
https://doi.org/10.1017/S0266467405002993

Salazar-Mendoza, P., Rodriguez-Saona, C., & Fernandes, O. A. (2020). Release
density, dispersal capacity, and optimal rearing conditions for Telenomus
remus, an egg parasitoid of Spodoptera frugiperda, in maize. Biocontrol
Science and Technology, 30(10), 1-20.
https://doi.org/10.1080/09583157.2020.1776841

Sarmento, R. A, Aguiar, R. W. S., Aguiar, R. A. S. S., Vieira, S. M. J., Oliveira, H.
G., & Holtz, A. M. (2002). Biology review, occurance and control of
Spodoptera frugiperda (Lepidoptera, Noctuidae) in corn in Brazil. Bioscience
Journal, 18(2), 41-48.

Sartiami, D., Dadang, Harahap, I. S., Kusumah, Y. M., & Anwar, R. (2020). First
record of fall armyworm (Spodoptera frugiperda) in Orang and its occurence
in three provinces. IOP Conference Series: Earth and Environmental Science,
468(1), 1-9. https://doi.org/10.1088/1755-1315/468/1/012021

Sharanabasappa, Kalleshwaraswamy, C. M., Asokan, R., Swamy, H. M. M.,
Maruthi, M. S., Pavithra, H. B., Hedge, K., Navi, S., Prabhu, S. T., & Goergen,
G. (2018). First report of the fall armyworm, Spodoptera frugiperda (J E Smith)
(Lepidoptera: Noctuidae), an alien invasive pest on maize in India. Pest
Management in Horticultural Ecosystems, 24(1), 50-54.
http://www.indianjournals.com/ijor.aspx?target=ijor:;pmhe&volume=20&issue
=1&article=010

Sharanabasappa, Kalleshwaraswamy, C. M., Maruthi, M. S., & Pavithra, H. B.
(2018). Biology of invasive fall army worm Spodoptera frugiperda (J.E. Smith)
(Lepidoptera: Noctuidae) on maize. Indian Journal of Entomology, 80(3),
540-543. https://doi.org/10.5958/0974-8172.2018.00238.9

Sheehan, W. (1998). Response by specialist and generalist natural enemies to
agroecosystem diversification: a selective review. Environmental
Entomology, 15(3), 456—-461. https://doi.org/10.1093/ee/15.3.456

Shylesha, A. N., Jalali, S. K., Gupta, A., Varshney, R., Venkatesan, T., Shetty, P.,
Ojha, R., Ganiger, P. C., Navik, O., Subaharan, K., Bahktavatsalam, N., &
Ballal, C. R. (2018). Studies on new invasive pest Spodoptera frugiperda (J.
E. Smith) (Lepidoptera: Noctuidae) and its natural enemies. Journal of
Biological Control, 32(3), 145-151. https://doi.org/10.18311/jbc/2018/21707

Silveira, L. C. P., Souza, I. L., Tomazella, V. B., & Mendez, H. A. G. (2019).
Parasitoid insects. In B. Souza, L. L. Vazquez, & R. C. Marucci (Eds.),
Springer Nature Switzerland (Natural En). https://doi.org/10.1007/978-3-030-
24733-1_41

Sirami, C., Gross, N., Baillod, A. B., Bertrand, C., Carrie, R., Hass, A., Henckel, L.,
Miguet, P., Vuillot, C., Alignier, A., Girard, J., Batary, P., Clough, Y., Violle, C.,
Giralt, D., Bota, G., Badenhausser, I., Lefebvre, G., Gauffre, B., ... Fahrig, L.
(2019). Increasing crop heterogeneity enhances multitrophic diversity across
agricultural regions. Proceedings of the National Academy of Sciences of the
United States of America, 116(33), 1-6.

44



Peran Parasitoid Telur Lokal Spodoptera frugiperda (Smith) (Lepidoptera: Noctuidae) pada Tiga
Ekosistem Jagung di Jawa Timur
RIZKI DWI W, Prof. Ir. Y. Andi Trisyono, M.Sc., Ph.D.; Dr. Tri Harjaka, S.P., M.P.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

https://doi.org/10.1073/pnas.1906419116

Sisay, B., Simiyu, J., Mendesil, E., Likhayo, P., Ayalew, G., Mohamed, S.,
Subramanian, S., & Tefera, T. (2019). Fall armyworm, Spodoptera frugiperda
infestations in East Africa: Assessment of damage and parasitism. Insects,
10(7), 1-10. https://doi.org/10.3390/insects10070195

Snyder, W. E., & Ives, A. R. (2003). Interactions between specialist and generalist
natural enemies: parasitoids, predators, and pea aphid biocontrol. Ecology,
84(1), 91-107.

Sperber, C. F., Nakayama, K., Valverde, M. J., & De Siqueira Neves, F. (2004).
Tree species richness and density affect parasitoid diversity in cacao
agroforestry.  Basic and  Applied  Ecology, 5(3), 241-251.
https://doi.org/10.1016/j.baae.2004.04.001

Staver, C., Guharay, F., Monterroso, D., & Muschler, R. G. (2001). Designing pest-
suppressive multistrata perennial crop systems: shade-grown coffee in
Central America. Agroforestry Systems, 53, 151-170141.
https://doi.org/10.1023/A

Supeno, B., Tarmizi, Meidiwarman, & Haryanto, H. (2021). Keragaman parasitoid
yang berasosiasi dengan telur hama baru Spodoptera frugiperda di pulau
Lombok. Prosiding SAINTEK, 3, 418-423.

Tawakkal, M. |., Buchori, D., Maryana, N., & Pudjianto. (2020). New association
between Spodoptera frugiperda J.E. Smith (Lepidoptera: Noctuidae) and
native natural enemies: Bioprospection of native natural enemies as biological
control agents. IOP Conference Series: Earth and Environmental Science,
771(1), 1-8. https://doi.org/10.1088/1755-1315/771/1/012030

Tooker, J. F., & Hanks, L. M. (2000). Influence of plant community structure on
natural enemies of pine needle scale (Homoptera: Diaspididae) in urban
landscapes. Environmental Entomology, 29(6), 1305-1311.
https://doi.org/10.1603/0046-225X-29.6.1305

Trisyono, Y. A, Suputa, Aryuwandari, V. E. F., Hartaman, M., & Jumari, J. (2019).
Occurrence of heavy infestation by the fall Armyworm Spodoptera frugiperda,
a new alien invasive pest, in corn Lampung Orang. Jurnal Perlindungan
Tanaman Orang, 23(1), 156—160. https://doi.org/10.22146/jpti.46455

Tscharntke, T., Klein, A. M., Kruess, A., Steffan-Dewenter, I., & Thies, C. (2005).
Landscape perspectives on agricultural intensification and biodiversity -
ecosystem service management. Ecology Letters, 8(8), 857-874.
https://doi.org/10.1111/j.1461-0248.2005.00782.x

Van Driesche, R. G. (1983). Meaning of “percent parasitism” in studies of insect
parasitoids. Environmental Entomology, 12(6), 1611-1622.
https://doi.org/10.1093/ee/12.6.1611

Van Lenteren, J. C., & Bueno, V. H. P. (2003). Augmentative biological control of
arthropods in  Latin  America.  BioControl, 48(2), 123-139.
https://doi.org/10.1023/A:1022645210394

Vinson, S. B. (1984). Parasitoid-Host Relationship. Chemical Ecology of Insects,
205-233. https://doi.org/10.1007/978-1-4899-3368-3_8

Wenxia, D., Chun, X., & Chengyun, L. (2016). Effect of diversified cropping on
insect pests and natural enemies in agroecosystems. Chinese Journal of Eco-

45



Peran Parasitoid Telur Lokal Spodoptera frugiperda (Smith) (Lepidoptera: Noctuidae) pada Tiga
Ekosistem Jagung di Jawa Timur
RIZKI DWI W, Prof. Ir. Y. Andi Trisyono, M.Sc., Ph.D.; Dr. Tri Harjaka, S.P., M.P.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Agriculture, 24(4), 435-442.

Whitfield, J. B. (1998). Phylogeny and evolution of host-parasitoid interactions in
hymenoptera.  Annual Review of Entomology, 43, 129-151.
https://doi.org/10.1146/annurev.ento.43.1.129

Wyckhuys, K. A. ., & O'Neil, R. J. (2006). Population dynamics of Spodoptera
frugiperda Smith (Lepidoptera: Noctuidae) and associated arthropod natural
enemies in Honduran subsistence maize. Crop Protection, 25(11), 1180-
1190. https://doi.org/10.1016/j.cropro.2006.03.003

Yu, S. J. (1991). Insecticide resistance in the fall armyworm, Spodoptera frugiperda
(J. E. Smith). Pesticide Biochemistry and Physiology, 39(1), 84-91.
https://doi.org/10.1016/0048-3575(91)90216-9

Zhang, W., Ricketts, T. H., Kremen, C., Carney, K., & Swinton, S. M. (2007).
Ecosystem services and dis-services to agriculture. Ecological Economics,
64(2), 253-260. https://doi.org/10.1016/j.ecolecon.2007.02.024

Zhao, H., Li, J., Guo, L., & Wang, K. (2020). Crop diversity at the landscape level
affects the composition and structure of the vegetation-dwelling arthropod
communities in naked oat (Avena chinensis) fields. Orang Journal of
Environmental = Research  and  Public  Health, 18(1), 1-13.
https://doi.org/10.3390/ijerph18010030

46



