PATOGENISITAS Bacillus Thuringiensis var. kurstaki Berl. DENGAN UV PROTEKTAN TERHADAP
LARVA ULAT

GRAYAK (Spodoptera Litura Fab.) (Lepidoptera: Noctuidae) DI LABORATORIUM
FIOLA TIARIANI S, Sukirno, S.Si, M.Sc, Ph.D.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Aktar, M., D. Sengupta, dan A. Chowdhury. 2009. Impact of Pesticides Use in
Agriculture: Their Benefits and Hazards. Interdisc Toxicol 2(1): 1-12. DOI:
10.2478/v10102-009-0001-7.

Armah, F. 2011. ‘Assesment of pesticide residues in vegetables at the farm gate:
Cabbage (Brassica oleracea) cultivation in Cape Coast, Ghana’. Res. J. Env.
Toxicology, 5(3): 180-202.

Astuti, I. dan E. Munawaroh. 2011. Karakteristik Morfologi Daun Sirih Merah:
Piper crocatum Ruitz & Pav dan Piper porphyrophyllum N. E. Br. Koleksi
Kebun Raya Bogor. Berk. Penel. Hayati 7A: 83-85.

Atmojo, W. T. 2018. Efektifitas Bahan Alami Sebagai Protektan Bacillus
thuringiensis var. kurstaki Terhadap Sinar Ultraviolet B untuk Pengendalian
Hama Spodoptera Litura Fab. (Lepidoptera: Noctuidae). Skripsi. Universitas
Gadjah Mada (UGM). Yogyakarta.

Baldisserotto, A., P. Buso, M. Radice, V. Dissette, I. Lampronti, R. Gambari, S.
Manfredini, dan S. Vertuani. 2018. Moringa oleifera Leaf Extracts as
Multifunctional Ingredients for “Natural and Organic” Sunscreens and
Photoprotective Preparations. Molecules 23(3): 664. PMID: 29543741.
PMCID: PMC6017530. DOI: 10.3390/molecules23030664.

Bechtel, D. B. dan L. A. Bulla. 1982. Ultrastructural analysis of membrane
development during Bacillus thuringiensis sporulation. J Ultrastruct Res 79:
121-32.

Budi, G. 2009. Beberapa Aspek Perbaikan Penyemprotan Pestisida Untuk
Mengendalikan Organisme Pengganggu Tanaman. Agritech. 11(2): 69-80.

Centre for Agriculture and Bioscience International (CABI). 2019. Bacillus
thuringiensis (Bt). In: Invasive Species Compendium. Wallingford, UK: CAB
International. www.cabi.org/isc. Diakses pada 20 Maret 2020 (09:21).

Cronquist. 1981. Brassica oleracea (cabbages, cauliflowers). In: Invasive Species
Compendium. Wallingford, UK: CAB International. www.cabi.org/isc.
Diakses pada 20 Maret 2020 (08:45).

Cronquist.  1981. Curcuma longa L. Wallingford, UK: CAB
International. www.cabi.org/isc. Diakses pada 20 Maret 2020 (12:34).

Cronquist. 1981. Moringa oleifera Lam. Wallingford, UK: CAB
International. www.cabi.org/isc. Diakses pada 20 Maret 2020 (12:56).

Cronquist. 1981. Piper ornatum. Wallingford, UK: CAB
International. www.cabi.org/isc. Diakses pada 20 Maret 2020 (11:13).

Cronquist.  1981.  Syzygium aromaticum. Wallingford, UK: CAB
International. www.cabi.org/isc. Diakses pada 20 Maret 2020 (12:09).

Del Claro, K., Paulo S., Victor RG. 2009. Tropical Bilogy and Conservation
Management Volume I11: Agriculture. EOLSS Publications. USA. pp: 55.
Elvira, S., N. Gorri’A, D. Mun™ Oz, T. Williams, dan P. Aballero. 2010. A
Simplified Low-Cost Diet for Rearing Spodoptera exigua (Lepidoptera:
Noctuidae) and Its Effect on S. exigua Nucleopolyhedrovirus Production.

Journal Of Economic Entomology 103(1): 17-24. DOI: 10.1603/EC09246.

31



PATOGENISITAS Bacillus Thuringiensis var. kurstaki Berl. DENGAN UV PROTEKTAN TERHADAP
LARVA ULAT
GRAYAK (Spodoptera Litura Fab.) (Lepidoptera: Noctuidae) DI LABORATORIUM
FIOLA TIARIANI S, Sukirno, S.Si, M.Sc, Ph.D.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

European and Mediterranean Plant Protection Organization (EPPO). 2015. PM
7/124 (1) Spodoptera littoralis, Spodoptera litura Fab., Spodoptera frugiperda,
Spodoptera eridania. EPPO Bulletin 45: 410-444.

Garad, G.P., P. R. Shivpuje, dan G. G. Bilapate. 1985. Larval and post-larval
development of Spodoptera litura (Fabricius) On Some Host Plants. Proc.
Indian Academi Science. 94: 49-56.

Herdiani, E. 2016. Budidaya Gandum di Indonesia. Tersedia di laman:
http://www.bbpp-lembang.info. Diakses pada 03 Juli 2020 (12:36).

Hofte H, dan H. R. Whiteley. 1989. Insecticidal crystal proteins of Bacillus
thuringiensis. Microbiol Rev 53: 242-55.

Ibrahim, M., N. Griko, M. Junker, dan L. Bulla. 2010. Bacillus thuringiensis A
Genomics and Proteomics Perspective. Bioengineered Bugs 1(1): 31-50.
DOI: 10.4161/bbug.1.1.10519; PMID: 21327125.

Kalshoven, K. 1981. Pets of Crops in Indonesia. PT Ichtiar Baru. Jakarta.

Kumar, S. 2015. Biopesticide: An Environment Friendly Pest Management
Strategy. Journal of Biofertilizers & Biopesticides 6(1). DOI: 10.4172/2155-
6202.1000e127.

Lestari, R., T.B. Ambarningrum., dan H. Pratikyo. 2013. Tabel Hidup Spodoptera
litura Fabr. Dengan Pemberian Pakan Buatan Yang Berbeda. Jurnal Sain

Veteriner. 31(2) : 166 -179.

Liu, X., R. Zhang, H. Shi, X. Li, Y. Li, A. Taha, dan C. Xu. 2018. Protective Effect
of Curcumin Against Ultraviolet A Irradiation-Induced Photoaging in Human
Dermal Fibroblasts. Mol Med Rep 17(5): 7227-7237.
DOI: 10.3892/mmr.2018.8791. PMID: 29568864.

Marwoto, M. dan S. Suharsono. 2008. Strategi dan Komponen Teknologi
Pengendalian Ulat Grayak (Spodoptera litura Fab.) pada Tanaman Kedelai. J.
Litbang. Pertanian. 27: 131-136.

Maes, K. 2014. Spodoptera litura Fab. (taro caterpillar). Tersedia di :
https://www.cabi. org/isc/datasheet/44520. Diakses pada 03 Maret 2019
(19:23).

Nakasuji, F. 1976. Factors Responsible For Change In The Pest Status Of The
Tobacco Cutworm Spodoptera Litura. Physiology and Ecolology Japan, 17:
527-533.

Nishida dan Gordon. 2002. Curcuma longa L. Tersedia di: http://www.itis.gov.
Diakses pada 20 Maret 2020 (12:34).

Noch. R., A. Rahayu, A. Wahyu, O. Mochida. 1983. Bionomi ulat grayak
Spodoptera litura Fabricius (Lepidoptera:Noctuidae) sebagai salah satu hama
kacang-kacangan. Kongres Entomologi 11, Jakarta.

Patil, R., D. Mehta, dan B. Jat. 2014. Studies on Life Fecundity Tables of
Spodoptera litura Fab. Fabricius on Tobacco Nicotiana tabacum Linnaeus.
Entomol Ornithol Herpetol 3:1. DOI: 10.4172/2161-0983.1000118.

Permadi, H.A., dan S. Sastrosiswojo. 1993. Kubis Edisi Pertama. Badan Penelitian
dan Pengembangan Pertanian Balai Penelitian Hortikultura Lembang. Jakarta.

Pigott, C. R. dan D. J. Ellar. 2007. Role of Receptors in Bacillus thuringiensis
crystal toxin activity. Microbiol Mol Biol Rev 71 (2): 255-281.
DOI: 10.1128/MMBR.00034-06; PMID: 17554045.

Pilcher, C.D., J.J. Obrycki, M.E. Rice, dan L.C. Lewis. 1997. Preimaginal

Development, Survival, And Field Abundance of Insect Predators On

32



PATOGENISITAS Bacillus Thuringiensis var. kurstaki Berl. DENGAN UV PROTEKTAN TERHADAP
LARVA ULAT

GRAYAK (Spodoptera Litura Fab.) (Lepidoptera: Noctuidae) DI LABORATORIUM

FIOLA TIARIANI S, Sukirno, S.Si, M.Sc, Ph.D.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADJAH MADA
Transgenic Bacillus thuringiensis Corn. Environ. Entomol. 26: 446-454.
https://doi.org/10.1093/ee/26.2.446.

Pracaya, P. 2001. Kol alias Kubis. Penebar Swadaya. Jakarta.

Pusztai, M., P. Fast, L. Gringorten, H. Kaplan, T. Lessard dan P. Carey. 1991. The
Mechanism of Sunlight Mediated Inactivation of Bacillus thuringiensis
crystals. Biochem journal 273: 43-47. DOI: 10.1042/bj2730043;
PMID: 1846530.

Raman, C., M. Goldsmith, dan T. Agunbiade. 2015. Short Views on Insect
Genomics and Proteomics: Insect Proteomics, Volume 2. Springer. Berlin.
Hal: 232.

Rere, A. S. 2018. Patogenisitas Bakteri Bacillus thuringiensis var. kurstaki
Terhadap Ulat Grayak (Spodoptera Litura Fab.) (Lepidoptera : Noctuidae).
Skripsi. Universitas Gadjah Mada (UGM). Yogyakarta.

Roh, Jong Yul, Jae Young Choi, Ming Shun Li, Byung Rae Jin, dan Yeon Ho Je.
2007. Bacillus thuringiensis as a Specific, Safe, and Effective Tool for Insect
Pest Control. J. Microbiol. Biotechnol.17(4): 547-559.

Rukmana, R. 2006. Budidaya Kubis Bunga dan Broccoli. Kanisius. Yogyakarta.
Hal 11-19.

Salehi, B., Zainul, A., Rabin, G., Salam, I., Jovana,. R., Zabta, K., Tarig, K., Javad,
S., Adem, O., Elif, T., Marco, V., Tugba, B., Lianet, M., Miquel, M., dan
William, N. 2019. Piper Species: A Comprehensive Review on Their
Phytochemistry, Biological Activities and Applications. Molecules 24:1364.
DOI: 10.3390/molecules24071364.

Saric, S. dan R. K. Sivamani. 2016. Polyphenols and Sunburn. Int J Mol Sci 17 (9):
1521. PMID: 27618035. DOI: 10.3390/ijms17091521.

Schunemann, R., N. Knaak, dan L. Fiuza. 2014. Mode of Action and Specificity of
Bacillus thuringiensis Toxins in the Control of Caterpillars and Stink Bugs in
Soybean Culture. ISRN Microbiology: 1-12. DOI: 10.1155/2014/135675;
PMID: 24575310.

Shapiro, M., S. El Salamouny, dan M. Shepard. 2008. Green Tea Extracts As
Ultraviolet Protectants For The Beet Armyworm, Spodoptera Exigua
Nucleopolyhedrovirus. Biocontr. Sci. Tech., 18: 591603.
https://doi.org/10.1080/09583150802133271.

Shapiro, M., S. El Salamouny, B. M. Shepard, dan D. M. Jackson. 2009a. Plant
Phenolics as Radiation Protectants For The Beet Armyworm (Lepidoptera:
Noctuidae) Nucleopolyhedrovirus. J. Agric. Urb. Ent., 26: 1-10.
https://doi.org/10.3954/1523-547526.1.1.

Shapiro, M., S. El Salamouny, dan B. M. Shepard. 2009b. Plant Extracts As
Ultraviolet Radiation Protectants for The Beet Armyworm (Lepidoptera:
Noctuidae) Nucleopolyhedrovirus: Screening of Extracts. J. Agric. Urb. Ent.,
26: 47-61. https://doi.org/10.3954/1523-5475-26.2.47.

Subhariyanto. 2018. Statistis Tanaman Sayuran dan Buah-Buahan Semusim

Indonesia. Badan Pusat Statistik RI. Jakarta. Hal 28.

Sukirno, S., M. Tufail, K. Ghulam, S. El Salamouny, K. Sutanto, dan A. Saad. 2018.
The Efficacy and Persistence of Spodoptera littoralis Nucleopolyhedrovirus
(SpliMNPV) Applied in UV Protectants against the Beet Armyworm,
Spodoptera exigua (Hubner) (Lepidoptera: Noctuidae) Under Saudi Field

33


https://doi.org/10.1093/ee/26.2.446
https://doi.org/10.1042/bj2730043
https://doi.org/10.3390/ijms17091521

PATOGENISITAS Bacillus Thuringiensis var. kurstaki Berl. DENGAN UV PROTEKTAN TERHADAP
LARVA ULAT

GRAYAK (Spodoptera Litura Fab.) (Lepidoptera: Noctuidae) DI LABORATORIUM

FIOLA TIARIANI S, Sukirno, S.Si, M.Sc, Ph.D.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADJAH MADA
Conditions. Pakistan J. Zool. 50(5): 1895-1902.
DOI:http://dx.doi.org/10.17582/journal.pjz/2018.50.5

Sutanto, K., S. El Salamouny, M. Tufail, K. Ghulam, S. Sukirno, M. Shepard, M.
Shapiro, dan A. Aldawood. 2017. Evaluation of Natural Additives to Enhance
the Persistence of Spodoptera littoralis (Lepidoptera: Noctuidae)
Nucleopolyhedrovirus (SpliMNPV) Under Field Conditions in Saudi Arabia.
Journal of Economic Entomology: 1-7. DOI: 10.1093/jee/tox085;
PMID: 28460121.

Soenandar, M., A. Raharjo, dan M. Aeni. 2010. Petunjuk Praktis Membuat
Pestisida Organik. Agromedia. Yogyakarta.

Soufiane, B., dan J.C. Cote. 2009. Discrimination among Bacillus thuringiensis H
serotypes, serovars and strains based on 16S rRNA, gyrB and aroE gene
sequence analyses. Antonie Van Leeuwenhoek 95:33-45.

Tampubolon, D., Y. Pangestiningsih, F. Zahara, F. Manik. 2013. Uji Patogenisitas
Bacillus thuringiensis dan Metarhizium anisopliae Terhadap Mortalitas
Spodoptera litura Fabr. (Lepidoptera: Noctuidae) di Laboratorium. Jurnal
Online Agroekoteknologi 1(3): 783-793. ISSN No. 2337- 6597.

Tilak, J., M. Banerjee, H. Mohan, dan P. A. Devasagayam 2004. Antioxidant
availability of turmeric in relation to its medicinal and culinary uses.
Phytother Res 18: 798-804.

Waldbauer, G., R. Cohen, dan S. Friedman. 1984. An Improved Procedure For
Laboratory Rearing of The Corn Earworm, Heliothis zea (Lepidoptera:
Noctuidae). Gt. Lakes Entomol. 17: 113-118.
https://scholar.valpo.edu/tgle/vol17/iss2/10 (Accessed 01 June 2020).

Weinberger, K dan R. Srinivasan. 2009.‘Farmer’s management of cabbage and
cauliflower pests in India and their approaches to crop protection’. J. Asia-
Pacific Entomology, 12(4): 253-4.

Xue, M., Y. Pang, H. Wang, Q. Li, dan T. Liu. 2009. Effects Of Four Host Plants
On Biology And Food Utilization of The Cutworm, Spodoptera litura Fab. .
J. Insect Sci. 10(22): 1-14. PMID: 20578886. DOI: 10.1673/031.010.2201.

Yuliadhi, K. dan P. Sudiarta. 2012. Struktur Komunitas Hama Pemakan Daun

Kubis dan Investigas Musuh Alaminya. Agrotrop 2(2): 191-196. ISSN:
2088-155X.

34


https://doi.org/10.1093/jee/tox085

