
DAFTAR PUSTAKA 

 

Al-Kherb, W.A. (2014). Virulence bio-assay efficiency of Beauveria bassiana and 

Metarhizium anisopliae for the biological control of Spodoptera exigua 

Hübner (Lepidoptera: Noctuidae) eggs and the 1st instar larvae. Australian 

Journal of Basic and Applied Sciences, 8(3), 313–323.  

Al-Momani, F., & Obeidat, M. (2013). Ecology, toxicity, and hydrolytic activities 

of Bacillus thuringiensis in forests. Turkish Journal of Agriculture and 

Forestry, 37(1), 76–82. https://doi.org/10.3906/tar-1104-33   

Awmack, C. S., & Leather, S. R. (2002). Host plant quality and fecundity in 

herbivorous insects. Annual Review of Entomology, 47(1), 817–844. 

https://doi.org/10.1146/annurev.ento.47.091201.145300  

Azidah, A. A., & Sofian-Azirun, M. (2006). Fecundity study of Spodoptera exigua 

(Hübner) (Lepidoptera: Noctuidae) on various host plants. Journal of 

Entomology, 3(3), 261–266. https://dx.doi.org/10.3923/je.2006.261.266 

Bechtel, D.B & Bulla, L.A. (1976). Electron microscope study of sporulation and 

parasporal crystal formation in Bacillus thuringiensis. J Bacteriol 127:1472–

1481. https://doi.org/10.1128%2Fjb.127.3.1472-1481.1976  

Bizzarri, M. F., & Bishop, A. H. (2008). The ecology of Bacillus thuringiensis on 

the phylloplane: colonization from soil, plasmid transfer, and interaction with 

larvae of Pieris brassicae. Microbial Ecology, 56(1), 133–139. 

https://doi.org/10.1007/s00248-007-9331-1 

Borel, B. (2017). CRISPR, Microbes and more are joining the war against crop 

killers. Nature. 543:302–304. https://doi.org/10.1038/543302a 

Badan Pusat Statistik, Statistik Pertanian Hortikultura SPH-SBS/BPS-Statistics 

Indonesia (2018). 

(https://magelangkab.bps.go.id/statictable/2019/11/01/750/produksi-

tanaman-sayuran-menurut-kecamatan-dan-jenis-tanaman-di-kabupaten-

magelang-kuintal-2018.html). Diakses pada tanggal 25 Agustus 2021, pukul 

08.45 WIB. 

Badan Pusat Statistika RI. (2020). Distribusi perdagangan komoditas bawang 

merah Indonesia. Subdirektorat statistik perdagangan dalam negeri. Hal. 20-

21 

Badan Pusat Statistika Provinsi Jawa Tengah. (2020). Luas panen dan produksi 

bawang merah 2018-2020. (https://jateng.bps.go.id/indicator/55/727/1/luas-

panen-dan-produksi-bawang-merah.html). Diakses pada tanggal 25 Agustus 

2021, pukul 08.45 WIB. 

Brahma, D., Swargiary, A., & Dutta, K. (2015). A comparative study on 

morphology and rearing performance of Samia ricini and Samia canningi 

crossbreed with reference to different food plants. Journal of Entomology and 

Zoology Studies. 3(5), 12–19.  

Bravo, A., Gill, S. S., &  Soberon, M. (2007). Mode of action of Bacillus 

thuringiensis Cry and Cyt toxins and their potential for insect control. Toxicon, 

49(4), 423–435. https://doi.org/10.1016%2Fj.toxicon.2006.11.022  

Bravo, A., Likitvivatanavong, S., Gill, S. S., & Soberon, M. (2011). Bacillus 

Efektivitas ekstrak kokon Samia ricini (Drury, 1773) sebagai agen proteksi Bacillus thuringiensis
strain HD-7 terhadap paparan sinar matahari dalam sistem pengendalian hama Spodoptera exigua
(Hubner, 1808)
RAHMATULLAH, Sukirno S.Si., M.Sc., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

https://magelangkab.bps.go.id/statictable/2019/11/01/750/produksi-tanaman-sayuran-menurut-kecamatan-dan-jenis-tanaman-di-kabupaten-magelang-kuintal-2018.html
https://magelangkab.bps.go.id/statictable/2019/11/01/750/produksi-tanaman-sayuran-menurut-kecamatan-dan-jenis-tanaman-di-kabupaten-magelang-kuintal-2018.html
https://magelangkab.bps.go.id/statictable/2019/11/01/750/produksi-tanaman-sayuran-menurut-kecamatan-dan-jenis-tanaman-di-kabupaten-magelang-kuintal-2018.html
https://jateng.bps.go.id/indicator/55/727/1/luas-panen-dan-produksi-bawang-merah.html
https://jateng.bps.go.id/indicator/55/727/1/luas-panen-dan-produksi-bawang-merah.html


thuringiensis: A story of a successful bioinsecticide. Insect Biochemistry and 

Molecular Biology, 41(7), 423–431. 

https://doi.org/10.1016/j.ibmb.2011.02.006  

Burton, S. L., Ellar, D. J., Li, J., & Derbyshire, D. J. (1999). N-acetylgalactosamine 

on the putative insect receptor aminopeptidase N is recognised by a site on the 

domain III lectin-like fold of a Bacillus thuringiensis insecticidal toxin. 

Journal of Molecular Biology, 287(5), 1011–1022. 

https://doi.org/10.1006/jmbi.1999.2649 

CABI (2022) Spodoptera exigua. Invasive species compendium. Distribution maps 

of plant sests. CAB International, Nosworthy Way, Wallingford, Oxfordshire, 

OX10 8DE UK. https://doi.org/10.1079/DMPP/20056600302  

 CABI (2022) Samia ricini. Invasive species compendium. Distribution table. 

https://www.cabi.org/isc/datasheet/48272#todistributionDatabaseTable 

Castro, A. A., Legaspi, J. C., Tavares, W.S., Meagher, R. L., Miller, N., Kanga, L., 

Haseeb, M., Serrao, J.E., Wilcken, C.F., & Zanuncio, J.C. (2018). Lethal and 

behavioral effects of synthetic and organic insecticides on Spodoptera exigua 

and its predatorPodisus maculiventris. Plos One. 13(11): e0206789. 

https://doi.org/10.1371/journal.pone.0206789  

Chen, R., Ren, X., & Han, Z. (2014). A cadherin-like protein from the beet 

armyworm Spodoptera exigua (Lepidoptera : Noctuidae ) is a putative Cry1ac 

receptor. 86(1), 58–71. https://doi.org/10.1002/arch.21163 

Chen, Y., Deng, Y., Wang, J., Cai, J., & Ren, G. (2004). Characterization of 

melanin produced by a wild-type strain of Bacillus thuringiensis. J Gen Appl 

Microbiol. 50(4), 183-8. https://doi.org/10.2323/jgam.50.183 

Cohen, E., Rozen, H., Joseph, T., Braun, S., & Margulies, L. (1991). 

Photoprotection of Bacillus thuringiensis kurstaki from ultraviolet irradiation. 

Journal of Invertebrate Pathology, 57(3), 343–351. 

https://doi.org/10.1016/0022-2011(91)90138-G 

Crickmore, N., Berry, C., Panneerselvam, S., Mishra, R., Connor, T. R., & Bonning, 

B. C. (2020). A structure-based nomenclature for Bacillus thuringiensis and 

other bacteria-derived pesticidal proteins. Journal of Invertebrate Pathology, 

186(5), 107438. https://doi.org/10.1016/j.jip.2020.107438 

Dai, H., Zhang, G., & Zhang, W. (2017). Temperature dependent development 

parameters and population life table of beet armyworm, Spodoptera exigua 

(Hübner) (Lepidoptera: Noctuidae). Arthropods, 6(4), 117–125.  

Dash, R., Mandal, M., Ghosh, S. K., & Kundu, S. C. (2008). Silk sericin protein of 

tropical tasar silkworm inhibits UVB-induced apoptosis in human skin 

keratinocytes. Molecular and Cellular Biochemistry, 311(1–2), 111–119. 

https://doi.org/10.1007/s11010-008-9702-z 

Dean, D. H., Rajamohan, F., Lee, M. K., Wu, S. J., Chen, X. J., Alcantara, E., & 

Hussain, S. R. (1996). Probing the mechanism of action of Bacillus 

thuringiensis insecticidal proteins by site-directed mutagenesis - A 

minireview. Gene, 179(1), 111–7. https://doi.org/10.1016/S0378-

1119(96)00442-8 

Deedat, Y. D. (1994). Mini review problems associated with the use of pesticides : 

an overview.  Insect Science and Its Application. 15(3), 247–251. 

Efektivitas ekstrak kokon Samia ricini (Drury, 1773) sebagai agen proteksi Bacillus thuringiensis
strain HD-7 terhadap paparan sinar matahari dalam sistem pengendalian hama Spodoptera exigua
(Hubner, 1808)
RAHMATULLAH, Sukirno S.Si., M.Sc., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1079/DMPP/20056600302
https://www.cabi.org/isc/datasheet/48272#todistributionDatabaseTable


doi:10.1017/S1742758400017537 

Deka, M., Dutta, S., & Devi, D. (2011). Impact of feeding of Samia cynthia ricini 

Boisduval (red variety) (Lepidopera: Saturnidae) in respect of larval growth 

and spinning. International Journal of Pure and Applied Sciences and 

Technology, 5(2), 131–140.  

Dulmage, H. T., & Martinez, E. (1973). The effects of continuous exposure to low 

concentrations of the δ-endotoxin of Bacillus thuringiensis on the 

development of the tobacco budworm, Heliothis virescens. Journal of 

Invertebrate Pathology, 22(1), 14–22. https://doi.org/10.1016/0022-

2011(73)90004-9 

El-Sharkawey, A. Z., Ragaei, M., Sabbour, M., Afaf., Mohamed, H. A. L. A., & 

Samy, R. (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. 

Farahani, S., Talebi, A. A., & Fathipour, Y. (2011). Life cycle and fecundity of 

Spodoptera exigua (Lep.: Noctuidae) on five soybean varieties. Journal of 

Entomological Society of Iran, 30(2), 1-12. 

Frankenhuyzen, K. (2009). Insecticidal activity of Bacillus thuringiensis crystal 

proteins. Journal of Invertebrate Pathology, 101(1), 1–16. 

https://doi.org/10.1016/j.jip.2009.02.009 

Greenberg, S. M., Sappington, T. W., Legaspi, B. C., Liu, T. X., & Sétamou, M. 

(2001). Feeding and life history of Spodoptera exigua (Lepidoptera: 

Noctuidae) on different host plants. Annals of the Entomological Society of 

America, 94(4), 566–575. https://doi.org/10.1603/0013-

8746(2001)094[0566:FALHOS]2.0.CO;2 

Griego, V. M., & Spence, K. D. (1978). Inactivation of Bacillus thuringiensis 

spores by ultraviolet and visible light. Applied and Environmental 

Microbiology, 35(5), 906–910. https://doi.org/10.1128/aem.35.5.906-

910.1978 

Hart, S. J., Terray, A., Leski, T. A., Arnold, J., & Stroud, R. (2006). Discovery of a 

significant optical chromatographic difference between spores of Bacillus 

anthracis and its close relative, Bacillus thuringiensis. Analytical Chemistry, 

78(9), 3221–3225. https://doi.org/10.1021/ac052221z 

Heckel, D. G. (2012). Learning the ABCs of Bt: ABC transporters and insect 

resistance to Bacillus thuringiensis provide clues to a crucial step in toxin 

mode of action. Pesticide Biochemistry and Physiology, 104(2), 103–110. 

https://doi.org/10.1016/j.pestbp.2012.05.007 

Hernandez, C. S., Andrew, R., Bel, Y., & Ferre, J. (2005). Isolation and toxicity of 

Bacillus thuringiensis from potato-growing areas in Bolivia. Journal of 

Invertebrate Pathology, 88(1), 8–16. 

https://doi.org/10.1016/j.jip.2004.10.006 

ITIS. (2022). Spodoptera exigua. 

(https://www.itis.gov/servlet/SingleRpt/SingleRpt#null). Diakses tanggal 01 

Juni 2021, pukul 08.00 WIB. 

ITIS. (2022). Bacillus thuringiensis. 

(https://www.itis.gov/servlet/SingleRpt/SingleRpt#null). Diakses tanggal 01 

Efektivitas ekstrak kokon Samia ricini (Drury, 1773) sebagai agen proteksi Bacillus thuringiensis
strain HD-7 terhadap paparan sinar matahari dalam sistem pengendalian hama Spodoptera exigua
(Hubner, 1808)
RAHMATULLAH, Sukirno S.Si., M.Sc., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.itis.gov/servlet/SingleRpt/SingleRpt#null
https://www.itis.gov/servlet/SingleRpt/SingleRpt#null


Juni 2021, pukul 08.00 WIB. 

ITIS. (2022). Samia ricini. 

(https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&searc

h_value=936212#null). Diakses tanggal 01 Juni 2021, pukul 08.00 WIB. 

Jadhav, Y. Z., Deshpande, S. D., & Sindhikar, A. A. (2018). Manufacturing of 

sulphated castor oil (Turkey red oil) by sulphonation process. 5(7), 6384–

6389. https://doi.org/10.13140/RG.2.2.10604.00645 

Jayanthi, P. D. K., & Padmavathamma, K. (2001). Joint action of microbial and 

chemical insecticides on Spodoptera Litura (Fab.) (Lepidoptera: Noctuidae). 

Journal of Tropical Agriculture, 39, 142–144. 

Kaur, J., Rajkhowa, R., Tsuzuki, T., Millington, K., Zhang, J., & Wang, X. (2013). 

Photoprotection by silk cocoons. Biomacromolecules, 14(10), 3660–3667. 

https://doi.org/10.1021/bm401023h 

Kawaguchi, Y., Ichida, M., Kusakabe, T., & Koga, K. (2000). Chorion morphology 

of the Eri-silkworm, Samia cynthia ricini (Donovan) (Lepidoptera: 

Saturniidae). Applied Entomology and Zoology, 35(4), 427-434. 

https://doi.org/10.1303/aez.2000.427 

Khetan, S. K. (2001). Microbial Pest Control. Journal of Phytopathology. 149, 491-

492. https://doi.org/10.1201/9781482270631 

Kumar, J. P., & Mandal, B. B. (2019). The inhibitory effect of silk sericin against 

ultraviolet-induced melanogenesis and its potential use in cosmeceutics as an 

anti-hyperpigmentation compound. Photochemical and Photobiological 

Sciences, 18(10), 2497–2508. https://doi.org/10.1039/c9pp00059c 

Kunz, R. I., Brancalhao, R. M. C., Ribeiro, L. D. F. C., & Natali, M. R. M. (2016). 

Silkworm sericin: Properties and biomedical applications. BioMed Research 

International. https://doi.org/10.1155/2016/8175701 

Kwon, M., Cho, H. M., & Ahn, Y. J. (2006). Relationship between feeding damage 

by Beet armyworm, Spodoptera exigua (Lepidoptera: Noctuidae) and leaf 

trichome density of Potato. Journal of Asia-Pacific Entomology, 9(4), 361–

367. https://doi.org/10.1016/S1226-8615(08)60315-5 

Lukmawati, D. (2020). Efektivitas ekstrak kokon Samia ricini (Drury, 1773) 

terhadap patogenitas Bacillus thuringiensis var. kurstaki Berl. sebagai 

pengendali ulat grayak Spodoptera litura (Fabricus, 1775) pada skala 

laboratorium. Universitas Gadjah Mada. Skripsi. Universitas Gadjah Mada, 

Yogyakarta. 

Lantang, D. (2010). Toksisitas isolatl lokal Bacillus thuringiensis (H-14) serta lama 

efektivitasnya di dalam air terhadap larva nyamuk Anopheles farauti Laveran. 

Jurnal Biologi Papua, 2(2), 53–56. https://doi.org/10.31957/jbp.562 

Lee, J., Kiuchi, T., Kawamoto, M., Shimada, T., & Katsuma, S. (2018). 

Accumulation of uric acid in the epidermis forms the white integument of 

Samia ricini larvae. Plos One. 13(10): e0205758. 

https://doi.org/10.1371/journal.pone.0205758  

Loutfi, H., Fayad, N., Pellen, F., Jeune, B. Le, Chakroun, M., Benfarhat, D., Lteif, 

R., Kallassy, M., Brun, G. Le, & Abboud, M. (2021). Morphological study of 

Bacillus thuringiensis crystals and spores. Applied Sciences (Switzerland), 

11(1), 1–15. https://doi.org/10.3390/app11010155 

Efektivitas ekstrak kokon Samia ricini (Drury, 1773) sebagai agen proteksi Bacillus thuringiensis
strain HD-7 terhadap paparan sinar matahari dalam sistem pengendalian hama Spodoptera exigua
(Hubner, 1808)
RAHMATULLAH, Sukirno S.Si., M.Sc., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



Marsadi, D., Supartha, I. W., & Sunari, A. A. A. A. S. (2017). Invasi dan tingkat 

serangan ulat bawang (Spodoptera exigua Hubner) pada dua kultivar Tanaman 

bawang merah di Desa Songan, Kecamatan Kintamani, Kabupaten Bangli. 

Jurnal Agroekoteknologi Tropika, 6(4), 360–369. 

https://ojs.unud.ac.id/index.php/JAT 

Masahiro, S., Yamada, H. & Kato, N. (2000). Consumption of silk protein, sericin 

elevates intestinal absorption of Zinc, Iron, Magnesium and Calsium in rats. 

20(10), 1505–1511. https://doi.org/10.1016/S0271-5317(00)80031-7 

Mehta, V., Jayaram, C. S., Koranga, R., & Negi, N. (2021). Developmental biology 

of Spodoptera exigua (Hubner) (Lepidoptera : Noctuidae) on tomato under 

mid hills (sub-humid) conditions of India. Biological Forum-An International 

Journal. 13(3a), 11-15.  

Mondal, M., Trivedy, K., & Kumar, S. N. (2007). The silk proteins, sericin and 

fibroin in silkworm, Bombyx mori Linn: A review. Caspian Journal of 

Environmental Sciences. 5(2), 63-76. 

Nickerson, K.W. & L.A. Bulla. (1974). Physiology of spore-forming bacteria 

associated with insects, minimal nutrition requirements for growth, 

sporulation and parasporal crystal formation of Bacillus thuringiensis. Appl. 

Microbiol. 28(1):124-8. https://doi.org/10.1128/am.28.1.124-128.1974  

Padamwar, M. N., & Pawar, A. P. (2004). Silk sericin and its applications: A review. 

Journal of Scientific and Industrial Research. 63(4), 323–329. 

Palma, L., Munoz, D., Berry, C., Murillo, J. & Caballero, P. (2014). Bacillus 

thuringiensis Toxins: An overview of their biocidal activity. 3296–3325. 

https://doi.org/10.3390/toxins6123296 

Park, Y., & Kim, Y. (2013). RNA interference of cadherin gene expression in 

Spodoptera exigua reveals its significance as a specific Bt target. Journal of 

Invertebrate Pathology, 114(3), 285–291. 

https://doi.org/10.1016/j.jip.2013.09.006 

Pigott, C. R., & Ellar, D. J. (2007).  Role of receptors in Bacillus thuringiensis 

crystal toxin activity . Microbiology and Molecular Biology Reviews, 71(2), 

255–281. https://doi.org/10.1128/mmbr.00034-06 

Pozsgay, M., Fast, P., Kaplan, H., & Carey, P. R. (1987). The effect of Sunlight on 

the protein crystals from Bacillus thuringiensis var. kurstaki HD l and NRD12: 

A Raman Spectroscopic Study. Journal of Invertebrate Pathology. 50(3), 246–

253. https://doi.org/10.1016/0022-2011(87)90089-9  

Purnamasari, I. (2021). Karakteristik kokon ngengat sutera Samia cynthia ricini 

(biosduval) (Lepidoptera: Saturniidae) dengan pemberian pakan berbeda. 

Institut Pertanian Bogor. Skripsi. Institut Pertanian Bogor. Bogor 

Pusztai, M., Fast, P., Gringorten, L., Kaplan, H., Lessard, T., & Carey, P. R. (1991). 

The mechanism of sunlight-mediated inactivation of Bacillus thuringiensis 

crystals. Biochemical Journal, 273(1), 43–47. 

https://doi.org/10.1042/bj2730043 

Putrasamedja, S., Setiawati, W., Lukman, L., & Hasyim, A. (2016). Penampilan 

beberapa klon bawang merah dan bubungannya dengan intensitas serangan 

organisme pengganggu tumbuhan. Jurnal Hortikultura, 22(4), 349. 

https://doi.org/10.21082/jhort.v22n4.2012.p349-359 

Efektivitas ekstrak kokon Samia ricini (Drury, 1773) sebagai agen proteksi Bacillus thuringiensis
strain HD-7 terhadap paparan sinar matahari dalam sistem pengendalian hama Spodoptera exigua
(Hubner, 1808)
RAHMATULLAH, Sukirno S.Si., M.Sc., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



Qiu, L., Cui, S., Liu, L., Zhang, B., Ma, W., Wang, X., Lei, C., & Chen, L. (2017). 

Aminopeptidase N1 is involved in Bacillus thuringiensis Cry1Ac toxicity in 

the beet armyworm, Spodoptera exigua. Scientific Reports, 7(2), 1–7. 

https://doi.org/10.1038/srep45007 

Qiu, L., Hou, L., Zhang, B., Liu, L., Li, B., Deng, P., Ma, W., Wang, X., Fabrick, 

J. A., Chen, L., & Lei, C. (2015). Cadherin is involved in the action of Bacillus 

thuringiensis toxins Cry1Ac and Cry2Aa in the beet armyworm, Spodoptera 

exigua. Journal of Invertebrate Pathology, 127, 47–53. 

https://doi.org/10.1016/j.jip.2015.02.009 

Rahman, M. M., Roberts, H. L. S., Sarjan, M., Asgarit, S., & Schmidt, O. (2004). 

Induction and transmission of Bacillus thuringiensis tolerance in the flour 

moth Ephestia kuehniella. Proceedings of the National Academy of Sciences 

of the United States of America, 101(9), 2696–2699. 

https://doi.org/10.1073/pnas.0306669101 

Ren, X. L., Chen, R. R., Zhang, Y., Ma, Y., Cui, J. J., Han, Z. J., Mu, L. L., & Li, 

G. Q. (2013). A Spodoptera exigua cadherin serves as a putative receptor for 

Bacillus thuringiensis Cry1ca toxin and shows differential enhancement of 

Cry1ca and Cry1ac toxicity. Applied and Environmental Microbiology, 

79(18), 5576–5583. https://doi.org/10.1128/AEM.01519-13 

Rusman., Rahmayani, R. F. I. R., & Mukhlis. (2018). Buku ajar kimia larutan. Syiah 

Kuala University Press. Hal.45-52. 

Saeed, S., Sayyed, A. H., & Ahmad, I. (2010). Effect of host plants on life-history 

traits of Spodoptera exigua (Lepidoptera: Noctuidae). Journal of Pest Science, 

83(2), 165–172. https://doi.org/10.1007/s10340-009-0283-8 

Salama, H. S., Foda, M. S., El-Sharaby, A., Matter, M., & Khalafallah, M. (1981). 

Development of some lepidopterous cotton pests as affected by exposure to 

sublethal levels of endotoxins of Bacillus thuringiensis for different periods. 

Journal of Invertebrate Pathology, 38(2), 220–229. 

https://doi.org/10.1016/0022-2011(81)90126-9 

Sansinenea, E., Salazar, F., Ramirez, M., & Ortiz, A. (2015). An ultra-violet 

tolerant wild-type strain of melanin-producing Bacillus thuringiensis. 

Jundishapur Journal of Microbiology, 8(6). 

https://doi.org/10.5812/jjm.20910v2 

Sarifah, Z., 2020.  Pengaruh pemberian ekstrak kokon ulat sutera Samia ricini 

sebagai UV-Protectant pada Bacillus thuringiensis untuk pengendalian hama 

Spodoptera exigua di Laboratorium. Universitas Gadjah Mada. Skripsi. 

Universitas Gadjah Mada, Yogyakarta. 

Sarovart, S., Sudatis, B., Meesilpa, P., Grady, B. P., & Magaraphan, R. (2003). The 

use of sericin as an antioxidant and antimicrobial for polluted air treatment. 

Reviews on Advanced Materials Science, 5(3), 193–198. 

Satiman, U., Tulung, M., Pelealu, J., Salaki, C. L., Kolondam, B. J., Tallei, T. E., 

Emran, T. Bin, & Pinaria, A. (2022). Morphology, diversity and phylogenetic 

analysis of Spodoptera exigua (Lepidoptera: Noctuidae) in North Sulawesi by 

employing partial mitochondrial Cytochrome oxidase 1 gene sequences. 

Journal of Advanced Biotechnology and Experimental Therapeutics, 5(1), 

136–147. https://doi.org/10.5455/JABET.2022.D103 

Efektivitas ekstrak kokon Samia ricini (Drury, 1773) sebagai agen proteksi Bacillus thuringiensis
strain HD-7 terhadap paparan sinar matahari dalam sistem pengendalian hama Spodoptera exigua
(Hubner, 1808)
RAHMATULLAH, Sukirno S.Si., M.Sc., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



Schunemann, R., Knaak, N., & Fiuza, L. M. (2014). Mode of action and specificity 

of Bacillus thuringiensis toxins in the control of caterpillars and stink bugs in 

soybean culture. https://doi.org/10.1155/2014/135675 

Setiyawan, A. I., & Fitasari, E. (2018). Pengaruh perbedaan tiga jenis daun ketela 

pohon terhadap konsumsi dan konversi pakan ulat sutera Samia cynthia. 

Ternak tropika Journal of Tropical Animal Production, 19(1), 32–37. 

https://doi.org/10.21776/ub.jtapro.2018.019.01.5 

Setlow, B., Tautvydas, K. J., & Setlow, P. (1998). Small, acid-soluble spore 

proteins of the α/β type do not protect the DNA in Bacillus subtilis spores 

against base alkylation. Applied and Environmental Microbiology, 64(5), 

1958–1962. https://doi.org/10.1128/aem.64.5.1958-1962.1998 

Shuqing, L. (2002). Effect of temperature and humidity on the development of 

Spodoptera exigua (Hubner). Journal Huazhong (Central China). Agricultural 

University. 21(4):352-355. 

Shorey, H. H., & Hale, R. L. (1965). Mass-rearing of the larvae of nine Noctuid 

species on a simple artificial medium. Journal of Economic Entomology, 

58(3), 522–524. https://doi.org/10.1093/jee/58.3.522 

Silva, S. M. B., Silva-Werneck, J. O., Falcao, R., Gomes, A. C., Fragoso, R. R., 

Quezado, M. T., Neto, O. B. O., Aguiar, J. B., De Sa, M. F. G., Bravo, A., & 

Monnerat, R. G. (2004). Characterization of novel Brazilian Bacillus 

thuringiensis strains active against Spodoptera frugiperda and other insect 

pests. Journal of Applied Entomology, 128(2), 102–107. 

https://doi.org/10.1046/j.1439-0418.2003.00812.x 

Skudlik, J. O. S., Oprawa, I. Z. P., & Ost, M. A. M. R. (2005). The egg capsule of 

Spodoptera Exigua Hübner, 1808 (Insecta, Lepidoptera, Noctuidae): 

morphology and ultrastructure. Zoologica Poloniae, 1808(10), 25–31. 

Soberon, M., Gill, S. S., & Bravo, A. (2009). Signaling versus punching hole: How 

do Bacillus thuringiensis toxins kill insect midgut cells? Cellular and 

Molecular Life Sciences, 66(8), 1337–1349. https://doi.org/10.1007/s00018-

008-8330-9 

Soumia, P.S., Karuppaiah, V., Mahajan, V., & Singh, M. (2020). Beet armyworm 

Spodoptera exigua: Emerging threat to Onion production. The National 

Academy of Sciences. https://doi.org/10.1007/s40009-020-00892-5  

Sukirno, S., Lukmawati, D., Hanum, S. S. L., Ameliya, V. F., Sumarmi, S., 

Purwanto, H., Suparmin, S., Sudaryadi, I., Soesilohadi, R. C. H., & Aldawood, 

A. S. (2022). 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, 42(1), 255–260. https://doi.org/10.1007/s42690-021-00540-5 

Sundararajan, B., Moola, A. K., Vivek, K., & Kumari, B. D. R. (2018). Formulation 

of nanoemulsion from leaves essential oil of Ocimum basilicum L. and its 

antibacterial, antioxidant and larvicidal activities (Culex quinquefasciatus). In 

Microbial Pathogenesis (Vol. 125). Elsevier Ltd. 

https://doi.org/10.1016/j.micpath.2018.10.017 

Suparto, J. (2000). Statistik: Teori dan aplikasi. Erlangga. Hal.152-153 

Efektivitas ekstrak kokon Samia ricini (Drury, 1773) sebagai agen proteksi Bacillus thuringiensis
strain HD-7 terhadap paparan sinar matahari dalam sistem pengendalian hama Spodoptera exigua
(Hubner, 1808)
RAHMATULLAH, Sukirno S.Si., M.Sc., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



Sutherland, T. D., Young, J. H., Weisman, S., Hayashi, C. Y., & Merritt, D. J. 

(2010). Insect silk: One name, many materials. Annual Review of Entomology, 

55, 171–188. https://doi.org/10.1146/annurev-ento-112408-085401 

Tampubolon, D., Pangestiningsih, Y., Zahara, F., & Manik, F. (2013). Uji 

patogenisitas Bacillus thuringiensis dan Metarhizium anisopliae terhadap 

mortalitas Spodoptera Litura Fabr (Lepidoptera: Noctuidae) di laboratorium. 

Jurnal Agroekoteknologi Universitas Sumatera Utara, 1(3), 95413. 

https://dx.doi.org/10.32734/jaet.v1i3.3004  

Taylor, J. E., & Riley, D. G. (2008). Artificial infestations of beet armyworm, 

Spodoptera exigua (Lepidoptera: Noctuidae), used to estimate an economic 

injury level in tomato. Crop Protection, 27(2), 268–274. 

https://doi.org/10.1016/j.cropro.2007.05.014 

Tsubota, T., Yamamoto, K., Mita, K., & Sezutsu, H. (2016). Gene expression 

analysis in the larval silk gland of the eri silkworm Samia ricini. Insect 

Science, 23(6), 791–804. https://doi.org/10.1111/1744-7917.12251 

Umbanhowar, J., & Hastings, A. (2002). The impact of resource limitation and the 

phenology of parasitoid attack on the duration of insect herbivore outbreaks. 

Theoretical Population Biology, 62(3), 259–269. 

https://doi.org/10.1006/tpbi.2002.1617 

Vaithanomsat, P., & Kitpreechavanich, V. (2008). Sericin separation from silk 

degumming wastewater. 59, 129–133. 

https://doi.org/10.1016/j.seppur.2007.05.039 

Wallner, W. E., Dubois, N. R., & Grinberg, P. S. (1983). Alteration of parasitism 

by Rogas lymantriae (Hymenoptera: Braconidae) in Bacillus thuringiensis-

stressed gypsy moth (Lepidoptera: Lymantriidae) Hosts. Journal of Economic 

Entomology, 76(2), 275–277. https://doi.org/10.1093/jee/76.2.275 

Yunianto. (2022). Webinar ento talk X. Kelompok studi entomologi (KSE). 

Fakultas Biologi. Universitas Gadjah Mada. 

 Zhang, Y. Q. (2002). Applications of natural silk protein sericin in biomaterials. 

Biotechnology Advances, 20(2), 91–100. https://doi.org/10.1016/S0734-

9750(02)00003-4 

Zhaorigetu, S., Yanaka, N., Sasaki, M., Watanabe, H., & Kato, N. (2003). Inhibitory 

effects of silk protein, sericin on UVB-induced acute damage and tumor 

promotion by reducing oxidative stress in the skin of hairless mouse. Journal 

of Photochemistry and Photobiology B: Biology, 71(1–3), 11–17. 

https://doi.org/10.1016/S1011-1344(03)00092-7 

Zheng, S., Henken, B., Wietsma, W., Sofiari, E., Jacobsen, E., Krens, F. A., & Kik, 

C. (2000). Development of bio-assays and screening for resistance to beet 

armyworm (Spodoptera exigua Hubner) in Allium cepa L. and its wild 

relatives. Euphytica, 114(1), 77–85. 

https://doi.org/10.1023/A:1004089424419 

Zheng, X. L., Cong, X. P., Wang, X. P., & Lei, C. L. (2011a). A review of 

geographic distribution, overwintering and migration in Spodoptera exigua 

Hübner (Lepidoptera: Noctuidae). Journal of the Entomological Research 

Society, 13(3), 39-48. 

Zheng, X. L., Cong, X. P., Wang, X. P., & Lei, C. L. (2011b). Pupation behaviour, 

Efektivitas ekstrak kokon Samia ricini (Drury, 1773) sebagai agen proteksi Bacillus thuringiensis
strain HD-7 terhadap paparan sinar matahari dalam sistem pengendalian hama Spodoptera exigua
(Hubner, 1808)
RAHMATULLAH, Sukirno S.Si., M.Sc., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



depth, and site of Spodoptera exigua. Bulletin of Insectology, 64(2), 209–214. 

Zuge, L. C. B., Silva, V. R., Hamerski, F., Ribani, M., Gimenes, M. L., & Scheer, 

A. P. (2017). Emulsifying properties of sericin obtained from hot water 

degumming process. Journal of Food Process Engineering, 40(1), 1–10. 

https://doi.org/10.1111/jfpe.12267 

 
 

Efektivitas ekstrak kokon Samia ricini (Drury, 1773) sebagai agen proteksi Bacillus thuringiensis
strain HD-7 terhadap paparan sinar matahari dalam sistem pengendalian hama Spodoptera exigua
(Hubner, 1808)
RAHMATULLAH, Sukirno S.Si., M.Sc., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/


