Efektivitas Ekstrak Kokon Attacus atlas Linnaeus, 1758 sebagai UV Protektan Bacillus thuringiensis
Serotipe kurstaki Pengendali Spodoptera litura (Fabricius, 1775) di Bawah Paparan Sinar Matahari
NINDITA SABILA N, Sukirno, S. Si., M. Sc., Ph. D.

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

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Ahmad M., A.H. Sayyed, Crickmore. N., Saleem M.A. 2007. Genetics and mechanism of
resistance to deltamethrin in a field population of Spodoptera litura (Lepidoptera:
Noctuidae). Asian Journal Agriculture Biology. 1(1):23-28.

Ahmad, M., A. Ghaffar, M. Rafig. 2013. Host plants of leaf worm, Spodoptera litura (Fabricius)
(lepidoptera: Noctuidae) in Pakistan. Asian Journal of Agriculture and Biology 1(1):23-28.

Akpapunam, M. A. and Sefa-Dedeh, S. 1997. Jack bean (Canavalia ensiformis): Nutrition related
aspects and needed nutrition research. Plant Foods for Human Nutrition 2(50):93-99.

Arifan, F., S. Winarni, W. Wahyuningsih, . Pudjihastuti, R. T. D. W. Broto. 2019. Total Plate
Count (TPC) Analysis of Processed Ginger on Tlogowungu Village. International
Conference on Maritime and Archipelago (ICoMA 2018) 167.

Armes, N. J., J. A. Wightman, D. R. Jadhav, and G. V. R. Rao. 1997. Status of insecticide
resistance in Spodoptera litura in Andhra Pradesh, India. Pesticide Science 50:240-248.

Aronson, A. I., W. Beckman, P. Dunn. 1986. Bacillus thuringiensis and Related Insect Pathogens.
Microbiological Reviews 50(1): 1-19.

Baum, J.A., T.B. Johnson, and B.C. Carlton. 1999. Bacillus thuringiensis. Natural and
recombinant bioinsecticide products. Methods Biotechnol 5: 189-209.

Bechtel, D. B and L.A. Bulla .1976. Electron microscope study of sporulation and parasporal
crystal formation in Bacillus thuringiensis. Journal of Bacteriology 127:1472-1481.

Blouch, A. A. ul Mohsin, M. Naeem, and R. Mahmood. 2020. Comparative Efficacy of Bacillus
thuringiensis Commercial Formulations against Leaf Worm, Spodoptera litura Fabricius
under Laboratory Conditions. Pakistan Journal of Zoology 52(2): 609-616.

Boucias, G. D., & Pendland, J. C., 1950. Principles of Insect Pathology. New York: Kluwer
Academic Publishers.

BPTD. 2011. Strategi Pengendalian Hama Penyakit Tanaman Tembakau. BPTD PTP Nusantara
I1. Medan.

Chen, F., D. Porter, F. Vollrath. 2012. Structure and physical properties of silkworm cocoons.
Journal Royal Society Interface 9: 2299-2308.

Cohen, E., H. Rozen, T. Joseph, S. Braun, L. Margulies. 1991. Photoprotection of Bacillus
thuringiensis kurstaki from ultraviolet irradiation. Journal of Invertebrate Pathology 57(3):
343-351.

65



Efektivitas Ekstrak Kokon Attacus atlas Linnaeus, 1758 sebagai UV Protektan Bacillus thuringiensis
Serotipe kurstaki Pengendali Spodoptera litura (Fabr|C|us 1775) di Bawah Paparan Sinar Mataharl
NINDITA SABILA N, Sukirno, S. Si., M. Sc., Ph. D.

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

UNIVERSITAS
GADJAH MADA

Crickmore, N., C. Berry, S. Panneerselvam, R. Mishra, T. R. Connor, C. B. Bryony. 2020. A
structure-based nomenclature for Bacillus thuringiensis and other bacteria-derived
pesticidal proteins. Journal of Invertebrate Pathology.

Damiri, N., Y. Pujiastuti, Mulawarman, D. T. Astuti, S. R. Afriani, S. E. Rahim. 2022. Short
Communication: Biological control agent for Spodoptera litura on vegetable plants.
Biodiversitas 23(5): 2609-2613.

De Barjac, H., and E. Frachon. 1990. Classification of Bacillus thuringiensis Strains.
Entomophaga 35(2): 233-240.

Ditlintan-ATA. 1989. Organisme pengganggu tanaman kedelai dan strategi pengendaliannya.
Lokakarya Pengamatan dan Peramalan Organisme Pengganggu Tanaman Tingkat Nasional.
Direktorat Perlindungan Tanaman ATA 162. 49.

El-Sharkawey, A. Z., M. Ragaei, M. M. Sabbour, A. A. Afaf, H. A.A. Mohamed, R. Samy. 2009.
Laboratory evaluation of antioxidants as UV-protectants for Bacillus thuringiensis against
potato tuber moth larvae. Australian Journal of Basic and Applied Sciences 3(2): 358-370.

Endrawati Y. C. 2012. Ekstraksi protein serisin dari kokon sutera liar Attacus atlas dan
karakterisasinya sebagai biomaterial. Tesis. Institut Pertanian Bogor.

EPPO Bulletin. 2015. PM 7/124 (1) Spodoptera littoralis, Spodoptera litura, Spodoptera
frugiperda, Spodoptera eridania 45(3): 410-444.

Fabiani, C., M. Pizzichini, M. Spadoni, G. Zeddita. 1996. Treatment of waste water from silk
degumming processes for protein recovery and water reuse. Desalination 1-9.

Fand, B. B., N. T. Sul, S. K. Bal, P. S. Minhas. 2015. Temperature impacts the development and
survival of common cutworm (Spodoptera litura): Simulation and visualization of potential
population growth in India under warmer temperatures through life cycle modelling and
spatial mapping. Plos one 10(4):1-25.

Glare, T. R., J.L. Jurat-Fuentes, M. O’Callaghan. 2017. Chapter 4 Basic and Applied Research:
Entomopathogenic Bacteria. Microbial Control of Insect and Mite Pests || Basic and
Applied Research. US: Academic Press.

Hastuti, A. D. 2018. Patogenisitas Fusan Bacillus thuringiensis Persisten Terhadap
Larva Crocidolomia binotalis Zeller. Tesis. Yogyakarta: Universitas Gadjah Mada.

Hernandez, E., F. Ramisse, T. Cruel, R. Vagueresse, J. D. Cavallo. 1999. Bacillus thuringiensis
serotype H34 isolated from human and insecticidal strains serotypes 3a3b and H14 can lead
to death of immunocompetent mice after pulmonary infection. Immunology and Medical
Microbiology 24:43-47.



Efektivitas Ekstrak Kokon Attacus atlas Linnaeus, 1758 sebagai UV Protektan Bacillus thuringiensis
Serotipe kurstaki Pengendali Spodoptera litura (Fabr|C|us 1775) di Bawah Paparan Sinar Mataharl
NINDITA SABILA N, Sukirno, S. Si., M. Sc., Ph. D.

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

UNIVERSITAS
GADJAH MADA

Hofte, H. and Whiteley, H. R. 1989. Insecticidal crystal proteins of Bacillus thuringiensis.
Microbiology and Molecular Biology Review Journal 53:242-255.

Ignoffo, C. M. and O. F. Batzer. 1971. Microencapsulation and Ultraviolet Protectants to Increase
Sunlight Stability of an Insect Virus. Journal of Economic Entomology 64(4): 850-853.

ITIS. 2021. Spodoptera litura (Fabricius, 1775).
https://www.itis.gov/servlet/SingleRpt/SingleRpt?search topic=TSN&search value=9412
18#null. Diakses pada 26 Juni 2021 pukul 20.00 WIB.

ITIS 2021. Bacillus thuringiensis (Berliner, 1915).
https://www.itis.gov/servlet/SingleRpt/SingleRpt?search topic=TSN&search value=9598
28#null. Diakses pada 25 Juni 2021 pukul 14.00 WIB.

Johnson, K. S., J. M. Scriber, J. K. Nitao, and D. R. Smitley. 1995. Toxicity of Bacillus
thuringiensis var. kurstaki to three nontarget Lepidoptera in field studies. Environmental
Entomology 24(2):288-297.

Kalshoven, L. G. E. 1981. The Pest of Crops in Indonesia. Revised and Translated By P.A. Van
der laan. Jakarta: PT. Ichtiar Baru-Van Hoeve.

Kaneko T., R. Nozaki and K. Aizawa. 1978. Deoxyribonucleic Acid Relatedness between Bacillus
anthracis, Bacillus cereus and Bacillus thuringiensis. Microbiology Immunology 22 (10):
639-641.

Kaur, J., R. Rajkhowa, T. Tsuzuki, K. Millington, J. Zhang, and X. Whang. 2013. Photoprotection
by Silk Cocoons. Biomacromolecules 14(10): 3660-3667.

Kennedy, G. G., and Nicholas P. Storer. 2000. Life systems of polyphagous arthropod pests in
temporally unstable cropping systems. Annual Review Entomology 2000. 45:467-493.

Khamid, M.B.R., dan Siriyah S.L. 2018. Efektivitas bakteri entomopatogen dari tanah sawah asal
Kecamatan Cilebar Kabupaten Karawang terhadap intensitas serangan, mortalitas hama ulat
grayak (Spodoptera litura) pada hasil tanaman Kubis Bunga (Brassica oleracea L.). Jurnal
Agrotek Indonesia 3(1):66-69.

Khetan, S., K. 2001. Microbial Pest Control. New York: Marcel Dekker, Inc.

Kumar, J. P. and B. B. Mandal. 2019. The inhibitory effect of silk sericin against
ultraviolet-induced melanogenesis and its potential use in cosmeceutics as an antihy
perpigmentation compound. Photochemical & Photobiological Sciences 10(18): 2497-
2508.

Kumar, J.P., S. Alam, A.K. Jain, K.M. Ansari and B.B. Mandal. 2018. Protective Activity of Silk
Sericin against UV Radiation-Induced Skin Damage by Downregulating Oxidative Stress.
ACS Applied Bio Materials 1(6): 2120-2132.


https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=941218#null
https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=941218#null
https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=959828#null
https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=959828#null

Efektivitas Ekstrak Kokon Attacus atlas Linnaeus, 1758 sebagai UV Protektan Bacillus thuringiensis
Serotipe kurstaki Pengendali Spodoptera litura (Fabr|C|us 1775) di Bawah Paparan Sinar Mataharl
NINDITA SABILA N, Sukirno, S. Si., M. Sc., Ph. D.

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

UNIVERSITAS
GADJAH MADA

Krishanti, N. P. R. A., B. Wikantyoso, A. Zulfitri, dan D. Zulfiana. 2017. Bakteri entomopatogen
sebagai agen biokontrol terhadap larva Spodoptera litura (F.). Jurnal llmu Hayati 16(1):
13-21.

Lacey, L. A., R. Frutos, H.K. Kaya, and P. Vail. 2001. Insect pathogens as biological control
agents: do they have a future?. Biological Control 21: 230-248.

Lecadet, M.-M., E. Frachon, V. Cosmao Dumanoir, H. Ripouteau, S. Hamon, P. Laurent and I.
Thie’ry. 1999. Updating the H-antigen classification of Bacillus thuringiensis. Journal of
Applied Microbiology 86:660-672.

Loutfi, H., N. Fayad, F. Pellen, B., Le Jeune, M. Chakroun, D. Benfarhat, R. Lteif, M. Kallassy,
G. Le Brun, M. Abboud. 2021. Applied sciences Morphological Study of Bacillus
thuringiensis Crystals and Spores. Applied Sciences 11(155):1-15.

Maghsoudi, S., E. Jalali. 2017. Noble UV protective agent for Bacillus thuringiensis based on a
combination of graphene oxide and olive oil. Scientific Reports 7(1):7-12.

Marco, G., and M. Porcar. 2012. Ecological Mysteries: is Bacillus thuringiensis a Real Insect
Pathogen? Ecological Mysteries: is Bacillus thuringiensis a Real Insect Pathogen?.
Research Report 3(1).

Masahiro S., Y. Hideyuki, K. Norihisa. 2000. Consumption of silk protein, sericin elevates
intestinal absorption of zinc, iron, magnesium and calcium in rats. Nutrition Research
20(10): 1505-1511.

Menon A. S., and J. De Mestral. 1985. Survival of Bacillus thuringiensis var. kurstaki in waters.
Water, Air, and Soil Pollution 25: 265-274.

Milner, J. 1994. History of Bacillus thuringiensis. Agriculture, Ecosystem and Environment 49:
9-13.

Monobrullah, M., and U. Shankar. 2008. Sub-lethal effects of SpItMNPV infection on
developmental stages of Spodoptera litura (Lepidoptera: Noctuidae). Biocontrol Science
and Technology 18(4): 431-437.

Nair, M., R., G., K. 1975. Insects and mites of crop pests in India. India: Indian Council of
Agricultural Research, New Delhi.

Nettleton, D. 2014. Chapter 6: Commercial Data Mining Processing, Analysis and Modeling for
Predictive Analytics Projects. USA: Elsevier.

Nindhia, T. S. 2017. Preparing Silk Biomaterial from Cocoon of Wild Silkmoth Attacus atlas.
International Journal of Pharma Medicine and Biological Sciences 6(2): 32-36.


https://www.sciencedirect.com/science/book/9780124166028

Efektivitas Ekstrak Kokon Attacus atlas Linnaeus, 1758 sebagai UV Protektan Bacillus thuringiensis
Serotipe kurstaki Pengendali Spodoptera litura (Fabr|C|us 1775) di Bawah Paparan Sinar Mataharl
NINDITA SABILA N, Sukirno, S. Si., M. Sc., Ph. D.

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

UNIVERSITAS
GADJAH MADA

Ningrum, A. D. and S. Sumarmi. 2020. The extract of tea leaves (Camellia Sinensis (L.) Kuntze)
as protectant of Bacillus thuringiensis var. kurstaki against ultraviolet light for control of
armyworm (Spodoptera litura Fab.) larvae. AIP Conference Proceedings 2260:1-6.

Nishiitsutsuji-Uwo, J., and Y. Endo. 1980. Mode of action of Bacillus thuringiensis
o0 -endotoxin: General characteristics of intoxicated Bombyx larvae. Journal of Invertebrate
Pathology 35: 219-228

Obeidat, M., D. Hassawi, |. Ghabeish. 2004. Characterization of Bacillus thuringiensis strains
from Jordan and their toxicity to the Lepidoptera, Ephestia kuehniella Zeller. African
Journal of Biotechnology 3(11): 622-626.

Paul, S., B. Paul, M. D. A. Khan, C. Aaggarwa, M. S. Rathi and S. P. Tyagi. 2017.
Characterization and evaluation of Bacillus thuringiensis var. kurstaki based formulation
for field persistence and insect biocontrol. Indian Journal of Agricultural Sciences 87(4):
473-478.

Poszgay, M., P. Fast, H. Kaplan, P. R. Carey. 1987. The effect of sunlight on the protein crystals
from Bacillus thuringiensis var. kurstaki HD1 and NRD12: A Raman spectroscopic study.
Journal of Invertebrate Pathology 50(3): 246-253.

Pratiwi, K, Y. A. Trisyono, E. Martono. 2016. The effect of Bacillus thuringiensis toxin
Cry1A.105 and Cry2Ab2 on the survival of the non-target pest, Spodoptera litura. Jurnal
Perlindungan Tanaman Indonesia Vol. 20(1):7-14.

Pusztai, M., P. Fast, L. Gringorten, H. Kaplan, T. Lessard, P. R . Carey. 2010. Impact of ecological
factors on incidence and development of tobacco cut worm, Spodoptera litura Fabricius on
cotton. Journal of Biopesticides 3(1):43-46.

Ramaiah, M., and T. U. Maheswari. 2018. Biology studies of tobacco caterpillar, Spodoptera
litura Fabricius. Journal of Entomology and Zoology Studies 6(5): 2284-2289.

Rojas-Ruiz, N. E., E. Sansinenea-Royano, M. L. Cedillo-Ramirez, R. Marsch-Moreno, P.
Sanchez-Alonso, C. Vazquez-Cruz. 2015. Analysis of Bacillus thuringiensis population
dynamics and its interaction with Pseudomonas fluorescens in soil. Jundishapur Journal of
Microbiology 8(9).

Roy, M., S. K. Meena, T.S. Kusurkar, S.K. Singh, N.K.Sethy, K. Bhargava, S. Sarkar, M. Das.
2012. Carbondioxide Gating in Silk Cocoon. Biointerphases 7:45.

Sarifah, Z. 2021. Pengaruh pemberian ekstrak kokon ulat sutera Samia ricini sebagai UV
protectant pada Bacillus thuringiensis untuk pengendalian hama Spodoptera exigua di
laboratorium. Skripsi. Yogyakarta: Universitas Gadjah Mada.

Shorey, H. H., R. L. Hale. 1965. Mass-Rearing of the Larvae of Nine Noctuid Species on a Simple
Avrtificial Medium. Journal of Economic Entomology 58(3): 522-524.



Efektivitas Ekstrak Kokon Attacus atlas Linnaeus, 1758 sebagai UV Protektan Bacillus thuringiensis
Serotipe kurstaki Pengendali Spodoptera litura (Fabr|C|us 1775) di Bawah Paparan Sinar Mataharl
NINDITA SABILA N, Sukirno, S. Si., M. Sc., Ph. D.

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

UNIVERSITAS
GADJAH MADA

Sukirno, S., D. Lukmawati, S. S. L. Hanum, V. F. Ameliya, S. Sumarmi, H. Purwanto, S.
Suparmin, I. Sudaryadi, R. C. H. Soesilohadi, A. S. Aldawood. 2021. The effectiveness of
Samia ricini Drury (Lepidoptera: Saturniidae) and Attacus atlas L. (Lepidoptera:
Saturniidae) cocoon extracts as ultraviolet protectants of Bacillus thuringiensis for
controlling Spodoptera litura Fab. (Lepidoptera: Noctuidae). International Journal of
Tropical Insect Science.

Sumarmi, S., A. Mifta, & S. Sukirno. 2020. The Effectiveness of Red Spinach (Amaranthus
tricolor L.) and Green Spinach (Amaranthus hybridus L.) Extracts for Bacillus thuringiensis
var . kurstaki Protectant against UVB Radiation for the Control of Armyworm ( Spodoptera
litura Fab .). Journal of Tropical Biodiversity and Biotechnology 05(02): 143-148.

Sumarmi, S., M. Arlinda, S. Sukirno. 2020. The Effectiveness of Red Spinach (Amaranthus
tricolor L.) and Green Spinach (Amaranthus hybridus L.) Extracts for Bacillus thuringiensis
var. kurstaki Protectant against UVB Radiation for the Control of Armyworm (Spodoptera
litura Fab.). Jurnal Tropical Biodiversity Biotechnology 5(2):143-148.

Sundararajan, B., A. K. Moola, K. Vivek, B. D. R. Kumari. 2018. Formulation of nanoemulsion
from leaves essential oil of Ocimum basilicum L. and its antibacterial, antioxidant and
larvicidal activities (Culex quinquefasciatus). Microbial Pathogenesis 125:475-485.

Tamez-Guerra, P., C. Garcia-Gutierezze, H. Medrano-Roldan, L. J. Galan-Wong, C. F. Sandoval-
Coronado. 1999. Spray-dried Microencapsulated Bacillus thuringiensis Formulation for The
Control of Epilachna varietas Mulstan. Southwestern Entomologist 24(01): 37-48.

Tamez-Guerra, P., M. R. Mcguire,H. Medrano-Roldan, Luis J. Galan-Wong, B. S. Shasha, F. E.
Vega. 1996. Sprayable granule formulations for Bacillus thuringiensis. Journal of Economic
Entomology 89(6): 1424-1430.

Tarigan, A., S. Sumarmi, and Sukirno. 2020. Effectiveness of Aloe (Aloe vera L.) as a protectant
of Bacillus thuringiensis var kurstaki against ultraviolet light and biological control agenst
of (Spodoptera litura Fab.). AIP Conference Proceedings 2260(030003):1-5.

Teera-arunsiri, A., S. Manop, & K. Uthai. 2003. Preparation of Spray-Dried Wettable Powder
Formulations of Preparation of Spray-Dried Wettable Powder Formulations of Bacillus
thuringiensis-Based Biopesticides. Journal of Economic Entomology 96(2): 292-299.

Tong, H., Q. Su, X. Zhou, L. Bai. 2013. Field resistance of Spodoptera litura (Lepidoptera:
Noctuidae) to organophosphates, pyrethroids, carbamates and four newer chemistry
insecticides in Hunan, China. Journal of Pest Science 86(3): 599-609.

Trisyono, Y. A.,and S. T. S. Rahayu. 2004. Bioactivity of Bacillus thuringiensis CrylAc toxin to
Spodoptera litura. Jurnal Perlindungan Tanaman Indonesia 10(1):53-62.



Efektivitas Ekstrak Kokon Attacus atlas Linnaeus, 1758 sebagai UV Protektan Bacillus thuringiensis
Serotipe kurstaki Pengendali Spodoptera litura (Fabr|C|us 1775) di Bawah Paparan Sinar Mataharl
NINDITA SABILA N, Sukirno, S. Si., M. Sc., Ph. D.

UNIVERSITAS Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA
Vengateswari, G., M. Arunthirumeni, M. S. Shivakumar. 2020. Effect of food plants on
Spodoptera litura (Lepidoptera: Noctuidae) larvae immune and antioxidant properties in
response to Bacillus thuringiensis infection. Toxicology Reports 7: 1428-1437.

Vilas-Boas, G. T., A. P.S. Peruca, O. M.N. Arantes. 2007. Biology and taxonomy of Bacillus
cereus, Bacillus anthracis, and Bacillus thuringiensis. Canadian Journal of Microbiology
53(6): 673-687.

Widiawati, H. 2021. Efektivitas Ekstrak Kokon Ulat Sutra Attacus Atlas sebagai Ultraviolet
Protektan Nucleopolyhedrovirus terhadap Larva Spodoptera exigua (Hubner) (Lepidoptera:
Noctuidae). Skripsi. Yogyakarta: Universitas Gadjah Mada.

Zhang, K., W. Fei, J. Ji and Y. Yang. 2021. Degradation of Tryptophan by UV Irradiation:
Influencing Parameters and Mechanisms. Water 12(2368):1-12.



