
41 
 

DAFTAR PUSTAKA 

Abdel-Latif, A., & Osman, G. (2017). Comparison of three genomic DNA 

extraction methods to obtain high DNA quality from maize. Plant Methods, 

13(1). https://doi.org/10.1186/s13007-016-0152-4 

Abdullah, J. M., & Ahmed, T. (2019). Fitness Dependent Optimizer: Inspired by 

the Bee Swarming Reproductive Process. IEEE Access, 7, 43473–43486. 

https://doi.org/10.1109/ACCESS.2019.2907012 

Ansari, M. J., Al-Ghamdi, A., Nuru, A., Khan, K. A., & Alattal, Y. (2017). 

Geographical distribution and molecular detection of Nosema ceranae from 

indigenous honey bees of Saudi Arabia. Saudi Journal of Biological 

Sciences, 24(5), 983–991. https://doi.org/10.1016/j.sjbs.2017.01.054 

Bailey, Leslie., & Ball, B. V. (Brenda V. ). (1991). Honey bee pathology. 

Academic Press. 

Bataille, A., Levin, I. I., & Sari, E. H. R. (2018). Colonization of Parasites and 

Vectors. In Disease Ecology, Social and Ecological Interactions in the 

Galapagos Islands (pp. 45–79). https://doi.org/10.1007/978-3-319-65909-

1_3 

Beverley, C. (2022). Melissococcus plutonius. CABI Compendium, CABI 

Compendium. https://doi.org/10.1079/cabicompendium.34446 

Blackiston, H. (2020). Beekeeping fo Dummies (5th ed.). John Wiley & Sons, Inc. 

Botías, C., Anderson, D. L., Meana, A., Garrido-Bailón, E., Martín-Hernández, 

R., & Higes, M. (2012). Further evidence of an oriental origin for Nosema 

ceranae (Microsporidia: Nosematidae). Journal of Invertebrate Pathology, 

110(1), 108–113. https://doi.org/10.1016/j.jip.2012.02.014 

Bovo, S., Utzeri, V. J., Ribani, A., Cabbri, R., & Fontanesi, L. (2020). Shotgun 

sequencing of honey DNA can describe honey bee derived environmental 

signatures and the honey bee hologenome complexity. Scientific Reports, 

10(1). https://doi.org/10.1038/s41598-020-66127-1 

Buchori, D., Rizali, A., Priawandiputra, W., Raffiudin, R., Sartiami, D., Pujiastuti, 

Y., Jauharlina, Pradana, M. G., Meilin, A., Leatemia, J. A., Sudiarta, I. P., 

Rustam, R., Nelly, N., Lestari, P., Syahputra, E., Hasriyanti, Watung, J. F., 

Daud, I. D. A., Hariani, N., … Johannis, M. (2022). Beekeeping and 

Managed Bee Diversity in Indonesia: Perspective and Preference of 

Beekeepers. Diversity, 14(1). https://doi.org/10.3390/d14010052 

Carreck, N. L., Ball, B. v., & Martin, S. J. (2010). Honey bee colony collapse and 

changes in viral prevalence associated with varroa destructor. Journal of 

Apicultural Research, 49(1), 93–94. https://doi.org/10.3896/IBRA.1.49.1.13 

Deteksi Molekuler Mikrobia Patogen pada Madu Lebah Madu Apis mellifera Linnaeus 1761
(Hymenoptera:
Apidae)
I Gusti Made Raka Alpin Aditya, Drs. Hari Purwanto, M.P., Ph.D
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



42 
 

Chantawannakul, P., de Guzman, L. I., Li, J., & Williams, G. R. (2016). Parasites, 

pathogens, and pests of honeybees in Asia. Apidologie, 47(3), 301–324. 

https://doi.org/10.1007/s13592-015-0407-5 

Chen, Y., Evans, J. D., Zhou, L., Boncristiani, H., Kimura, K., Xiao, T., 

Litkowski, A. M., & Pettis, J. S. (2009). Asymmetrical coexistence of 

Nosema ceranae and Nosema apis in honey bees. Journal of Invertebrate 

Pathology, 101(3), 204–209. https://doi.org/10.1016/j.jip.2009.05.012 

Cohen, J. (1998). Statistical Power Analysis for the Behavioral Sciences (2nd ed.). 

Taylor & Francis Group. 

Crane, E. (2009). Apis Species: (Honey Bees). In Encyclopedia of Insects (pp. 

31–32). Elsevier Inc. https://doi.org/10.1016/B978-0-12-374144-8.00009-6 

Dussaubat, C., Brunet, J. L., Higes, M., Colbourne, J. K., Lopez, J., Choi, J. H., 

Martín-Hernández, R., Botías, C., Cousin, M., McDonnell, C., Bonnet, M., 

Belzunces, L. P., Moritz, R. F. A., le Conte, Y., & Alaux, C. (2012). Gut 

pathology and responses to the microsporidium Nosema ceranae in the honey 

bee Apis mellifera. PLoS ONE, 7(5). 

https://doi.org/10.1371/journal.pone.0037017 

Emsen, B., Guzman-Novoa, E., Hamiduzzaman, M. M., Eccles, L., Lacey, B., 

Ruiz-Pérez, R. A., & Nasr, M. (2016). Higher prevalence and levels of 

Nosema ceranae than Nosema apis infections in Canadian honey bee 

colonies. Parasitology Research, 115(1), 175–181. 

https://doi.org/10.1007/s00436-015-4733-3 

Engel, M. S. (2012). The Honey Bees of Indonesia (Hymenoptera: Apidae). 

Treubia, 39, 41–49. 

FAO. (2006). Honey bee diseases and pests: a practical guide. 

FAO. (2018). GLOBAL SURVEY OF HONEYBEES AND OTHER 

POLLINATORS. INTERGOVERNMENTAL TECHNICAL WORKING 

GROUP ON ANIMAL GENETIC RESOURCES FOR FOOD AND 

AGRICULTURE, 22. https://goo.gl/forms/veNe0krWGcFjmT752 

Forsgren, E., Budge, G. E., Charrière, J. D., & Hornitzky, M. A. Z. (2013). 

Standard methods for European foulbrood research. In Journal of Apicultural 

Research (Vol. 52, Issue 1). https://doi.org/10.3896/IBRA.1.52.1.12 

Forsgren, E., Wei, S., Guiling, D., Zhiguang, L., van Tran, T., Tang, P. T., 

Truong, T. A., Dinh, T. Q., & Fries, I. (2015). Preliminary observations on 

possible pathogen spill-over from Apis mellifera to Apis cerana. Apidologie, 

46(3), 265–275. https://doi.org/10.1007/s13592-014-0320-3 

Fries, I., Chauzat, M. P., Chen, Y. P., Doublet, V., Genersch, E., Gisder, S., 

Higes, M., McMahon, D. P., Martín-Hernández, R., Natsopoulou, M., 

Paxton, R. J., Tanner, G., Webster, T. C., & Williams, G. R. (2013). 

Deteksi Molekuler Mikrobia Patogen pada Madu Lebah Madu Apis mellifera Linnaeus 1761
(Hymenoptera:
Apidae)
I Gusti Made Raka Alpin Aditya, Drs. Hari Purwanto, M.P., Ph.D
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



43 
 

Standard methods for Nosema research. In Journal of Apicultural Research 

(Vol. 52, Issue 1). https://doi.org/10.3896/IBRA.1.52.1.14 

Fries, I., Feng, F., da Silva, A., Slemenda, S. B., & Pieniazek, N. J. (1996). 

Nosema ceranae n. sp. (Microspora, Nosematidae), morphological and 

molecular characterization of a microsporidian parasite of the Asian honey 

bee Apis cerana (Hymenoptera, Apidae). European Journal of Protistology, 

32(3), 356–365. https://doi.org/10.1016/S0932-4739(96)80059-9 

Garrido-Bailón, E., Higes, M., Martínez-Salvador, A., Antúnez, K., Botías, C., 

Meana, A., Prieto, L., & Martín-Hernández, R. (2013). The prevalence of the 

honeybee brood pathogens Ascosphaera apis, Paenibacillus larvae and 

Melissococcus plutonius in Spanish apiaries determined with a new 

multiplex PCR assay. Microbial Biotechnology, 6(6), 731–739. 

https://doi.org/10.1111/1751-7915.12070 

Genersch, E. (2010). Honey bee pathology: Current threats to honey bees and 

beekeeping. In Applied Microbiology and Biotechnology (Vol. 87, Issue 1, 

pp. 87–97). https://doi.org/10.1007/s00253-010-2573-8 

Gisder, S., & Genersch, E. (2013). Molecular differentiation of Nosema apis and 

Nosema ceranae based on species–specific sequence differences in a protein 

coding gene. Journal of Invertebrate Pathology, 113(1), 1–6. 

https://doi.org/10.1016/j.jip.2013.01.004 

Gouda, H. I., Radi, M., El Gendy, R. M., El Shafeiy, S. M., & Khattaby, A. M. 

(2022). Nosema ceranae isolate SHRM00T small subunit ribosomal RNA 

gene, partial sequence. Nuccore NCBI. 

Govan, V. A., Bro¨zel, V., Allsopp, M. H., & Davison, S. (1985). A PCR 

Detection Method for Rapid Identification of Melissococcus pluton in 

Honeybee Larvae. APPLIED AND ENVIRONMENTAL MICROBIOLOGY, 

64(5), 1983–1986. http://aem.asm.org/ 

Grupe, A. C., & Alisha Quandt, C. (2020). A growing pandemic: A review of 

Nosema parasites in globally distributed domesticated and native bees. PLoS 

Pathogens, 16(6). https://doi.org/10.1371/journal.ppat.1008580 

Han, S. H., Lee, D. B., Lee, D. W., Kim, E. H., & Yoon, B. S. (2008). Ultra-rapid 

real-time PCR for the detection of Paenibacillus larvae, the causative agent 

of American Foulbrood (AFB). Journal of Invertebrate Pathology, 99(1), 8–

13. https://doi.org/10.1016/j.jip.2008.04.010 

Harper, L. R., Lawson Handley, L., Hahn, C., Boonham, N., Rees, H. C., Gough, 

K. C., Lewis, E., Adams, I. P., Brotherton, P., Phillips, S., & Hänfling, B. 

(2018). Needle in a haystack? A comparison of eDNA metabarcoding and 

targeted qPCR for detection of the great crested newt Triturus cristatus. 

Ecology and Evolution, 8(12), 6330–6341. https://doi.org/10.1002/ece3.4013 

Deteksi Molekuler Mikrobia Patogen pada Madu Lebah Madu Apis mellifera Linnaeus 1761
(Hymenoptera:
Apidae)
I Gusti Made Raka Alpin Aditya, Drs. Hari Purwanto, M.P., Ph.D
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



44 
 

Hawkins, J., de Vere, N., Griffith, A., Ford, C. R., Allainguillaume, J., Hegarty, 

M. J., Baillie, L., & Adams-Groom, B. (2015). Using DNA Metabarcoding 

to Identify the Floral Composition of Honey: A New Tool for Investigating 

Honey Bee Foraging Preferences. PLOS ONE, 10(8), e0134735. 

https://doi.org/10.1371/journal.pone.0134735 

Higes, M., García-Palencia, P., Martín-Hernández, R., & Meana, A. (2007). 

Experimental infection of Apis mellifera honeybees with Nosema ceranae 

(Microsporidia). Journal of Invertebrate Pathology, 94(3), 211–217. 

https://doi.org/10.1016/j.jip.2006.11.001 

Higes, M., Martín, R., & Meana, A. (2006). Nosema ceranae, a new 

microsporidian parasite in honeybees in Europe. Journal of Invertebrate 

Pathology, 92(2), 93–95. https://doi.org/10.1016/j.jip.2006.02.005 

Higes, M., Martín-Hernández, R., Botías, C., Bailón, E. G., González-Porto, A. v., 

Barrios, L., del Nozal, M. J., Bernal, J. L., Jiménez, J. J., Palencia, P. G., & 

Meana, A. (2008). How natural infection by Nosema ceranae causes 

honeybee colony collapse. Environmental Microbiology, 10(10), 2659–2669. 

https://doi.org/10.1111/j.1462-2920.2008.01687.x 

Higes, M., Martín-Hernández, R., Garrido-Bailón, E., García-Palencia, P., & 

Meana, A. (2008). Detection of infective Nosema ceranae (Microsporidia) 

spores in corbicular pollen of forager honeybees. Journal of Invertebrate 

Pathology, 97(1), 76–78. https://doi.org/10.1016/j.jip.2007.06.002 

Higes, M., Martín-Hernández, R., & Meana, A. (2010). Nosema ceranae in 

Europe: An emergent type C nosemosis. In Apidologie (Vol. 41, Issue 3, pp. 

375–392). https://doi.org/10.1051/apido/2010019 

ITIS. (2020). Apis Linnaeus, 1758. 

Https://Www.Itis.Gov/Servlet/SingleRpt/SingleRpt?Search_topic=TSN&sea

rch_value=154395#null. 

Jain, S. A., Thalita De Jesus, F., Marchioro, G. M., & Divino De Araújo, E. (n.d.). 

Extraction of DNA from honey and its amplification by PCR for botanical 

identification. Food Sci. Technol, Campinas, 33(4), 753–756. 

https://doi.org/10.1016/S0308 

Kadri, K. (2020). Polymerase Chain Reaction (PCR): Principle and Applications. 

In Synthetic Biology - New Interdisciplinary Science. IntechOpen. 

https://doi.org/10.5772/intechopen.86491 

Kaskinova, M., Saltykova, E., Poskryakov, A., Nikolenko, A., & Gaifullina, L. 

(2021). The current state of the protected apis mellifera mellifera population 

in russia: Hybridization and nosematosis. Animals, 11(10). 

https://doi.org/10.3390/ani11102892 

Deteksi Molekuler Mikrobia Patogen pada Madu Lebah Madu Apis mellifera Linnaeus 1761
(Hymenoptera:
Apidae)
I Gusti Made Raka Alpin Aditya, Drs. Hari Purwanto, M.P., Ph.D
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



45 
 

Koetz, A. (2013). Ecology, Behaviour and Control of Apis cerana with a Focus on 

Relevance to the Australian Incursion. Insects, 4(4), 558–592. 

https://doi.org/10.3390/insects4040558 

Maharani, S. M. P. P. (2017). Deteksi dan Identifikasi Morfologi Nosema apis 

pada Apis mellifera di Peternakan Istana Lebah Gringsing Batang. 

Universitas Gadjah Mada. 

Martín-Hernández, R., Meana, A., Prieto, L., Salvador, A. M., Garrido-Bailón, E., 

& Higes, M. (2007). Outcome of colonization of Apis mellifera by Nosema 

ceranae. Applied and Environmental Microbiology, 73(20), 6331–6338. 

https://doi.org/10.1128/AEM.00270-07 

McLennan, D. A. (2010). How to Read a Phylogenetic Tree. In Evolution: 

Education and Outreach (Vol. 3, Issue 4, pp. 506–519). BioMed Central Ltd. 

https://doi.org/10.1007/s12052-010-0273-6 

Nabian, S., Ahmadi, K., Nazem Shirazi, M., & Gerami Sadeghian, A. (2011). 

First Detection of Nosema ceranae, a Microsporidian Protozoa of European 

Honeybees (Apis mellifera) In Iran. Iranian Journal of Parasitology, 6(3), 

89–95. 

Nizar, H., Alaa, A. T., Noureddine, A., Fares, K., & Quddoumi, S. (2015). 

Diagnosis of Paenibacillus larvae from honeybees in Jordan according to 

microbiological and chemicals techniques. Asian Journal of Animal Sciences, 

9(6), 318–329. https://doi.org/10.3923/ajas.2015.318.329 

Oda, Y., Koichiros, S., Yoshikawa, Y., Tadayuki, I., Takiguchi, K., Hayashi, M., 

Kenmotsu, T., & Yoshikawa, K. (2016). Highly Concentrated Ethanol 

Solutions: Good Solvents for DNA as Revealed by Single-Molecule 

Observation. Chem Phys Chem, 17, 471–473. www.chemphyschem.org 

OIE. (2018). Chapter 3.2.4 Nosemosis of Honey Bees. In OIE Terrestrial Manual 

(pp. 744–750). 

Pacini, A., Mira, A., Molineri, A., Giacobino, A., Bulacio Cagnolo, N., Aignasse, 

A., Zago, L., Izaguirre, M., Merke, J., Orellano, E., Bertozzi, E., Pietronave, 

H., Russo, R., Scannapieco, A., Lanzavecchia, S., Schnittger, L., & 

Signorini, M. (2016). Distribution and prevalence of Nosema apis and N. 

ceranae in temperate and subtropical eco-regions of Argentina. Journal of 

Invertebrate Pathology, 141, 34–37. 

https://doi.org/10.1016/j.jip.2016.11.002 

Paudel, Y. P., Mackereth, R., Hanley, R., & Qin, W. (2015). Honey Bees (Apis 

mellifera L.) and Pollination Issues: Current status, impacts and potential 

drivers of decline. Journal of Agricultural Science, 7(6). 

https://doi.org/10.5539/jas.v7n6p93 

Deteksi Molekuler Mikrobia Patogen pada Madu Lebah Madu Apis mellifera Linnaeus 1761
(Hymenoptera:
Apidae)
I Gusti Made Raka Alpin Aditya, Drs. Hari Purwanto, M.P., Ph.D
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



46 
 

Pettis, J. S., Vanengelsdorp, D., Johnson, J., & Dively, G. (2012). Pesticide 

exposure in honey bees results in increased levels of the gut pathogen 

Nosema. Naturwissenschaften, 99(2), 153–158. 

https://doi.org/10.1007/s00114-011-0881-1 

Piccini, C., D’Alessandro, B., Antúnez, K., & Zunino, P. (2002). Detection of 

Paenibacillus larvae subspecies larvae spores in naturally infected bee larvae 

and artificially contaminated honey by PCR. World Journal of Microbiology 

and Biotechnology, 18(8), 761–765. 

https://doi.org/10.1023/A:1020435703165 

Ptaszynska, A. A., Borsuk, G., Mulenko, W., & Olszewki, K. (2012). Monitoring 

of nosemosis in the Lublin region and preliminary morphometric studies of 

Nosema spp. spores. Med. Weter, 68(10), 622–625. 

https://www.researchgate.net/publication/233808987 

Purwanto, H. (2023, March 28). Kegiatan Impor Ratu Lebah Madu Indonesia. 

Komunikasi Pribadi 

Rachmawati, R. D., Agus, A., Umami, N., Agussalim, & Purwanto, H. (2022). 

Diversity, distribution, and nest characteristics of stingless bees 

(Hymenoptera: Meliponini) in Baluran National Park, East Java, Indonesia. 

Biodiversitas, 23(8), 3890–3901. https://doi.org/10.13057/biodiv/d230805 

Radloff, S. E., Hepburn, C., Randall Hepburn, H., Fuchs, S., Hadisoesilo, S., Tan, 

K., Engel, M. S., & Kuznetsov, V. (2010). Population structure and 

classification of Apis cerana. Apidologie, 41(6), 589–601. 

https://doi.org/10.1051/apido/2010008 

Raffiudin, R., & Crozier, R. H. (2007). Phylogenetic analysis of honey bee 

behavioral evolution. Molecular Phylogenetics and Evolution, 43(2), 543–

552. https://doi.org/10.1016/j.ympev.2006.10.013 

Ribani, A., Utzeri, V. J., Taurisano, V., & Fontanesi, L. (2020). Honey as a source 

of environmental DNA for the detection and monitoring of honey bee 

pathogens and parasites. Veterinary Sciences, 7(3). 

https://doi.org/10.3390/VETSCI7030113 

Rice, R. N. (2001). Nosema disease in honeybees : genetic variation and control. 

RIRDC. 

Rivière, M.-P., Ribière, M., & Chauzat, M.-P. (2013). Recent molecular biology 

methods for foulbrood and nosemosis diagnosis. In Rev. sci. tech. Off. int. 

Epiz (Vol. 32, Issue 3). 

Rojas-Sandoval, J. (2022). Apis cerana (Asian honeybee). CABI Compendium, 

CABI Compendium. https://doi.org/10.1079/cabicompendium.6352 

Sagili, R. R., & Burgett, D. M. (2011). Evaluating Honey Bee Colonies for 

Pollination A Guide for Commercial Growers and Beekeepers. Pacific 

Deteksi Molekuler Mikrobia Patogen pada Madu Lebah Madu Apis mellifera Linnaeus 1761
(Hymenoptera:
Apidae)
I Gusti Made Raka Alpin Aditya, Drs. Hari Purwanto, M.P., Ph.D
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



47 
 

Northwest Extension Publication, 1–8. 

https://catalog.extension.oregonstate.edu/pnw623 

Salkova, D., Shumkova, R., Balkanska, R., Palova, N., Neov, B., Radoslavov, G., 

& Hristov, P. (2022). Molecular Detection of Nosema spp. in Honey in 

Bulgaria. Veterinary Sciences, 9(1). https://doi.org/10.3390/vetsci9010010 

Schoch, C. L. (2020). Nosema sp. NCBI Taxonomy: A Comprehensive Update on 

Curation, Resources and Tools. 

Https://Www.Ncbi.Nlm.Nih.Gov/Taxonomy/Browser/Wwwtax.Cgi?Id=4030

0. 

Shumkova, R., Georgieva, A., Radoslavov, G., Sirakova, D., Dzhebir, G., Neov, 

B., Bouga, M., & Hristov, P. (2018). The first report of the prevalence of 

Nosema ceranae in Bulgaria. PeerJ, 6, e4252. 

https://doi.org/10.7717/peerj.4252 

Snowdon, J. A., & Cliverb, D. 0. (1996). Microorganisms in honey. International 

Journal of Food Microbiology, 31, 1–26. 

Soares, S., Amaral, J. S., Oliveira, M. B. P. P., & Mafra, I. (2015). Improving 

DNA isolation from honey for the botanical origin identification. Food 

Control, 48, 130–136. https://doi.org/10.1016/j.foodcont.2014.02.035 

Thummajitsakul, S., Silprasit, K., Klinbunga, S., & Sittipraneed, S. (2013). The 

partial mitochondrial sequence of the Old World stingless bee, Tetragonula 

pagdeni. Journal of Genetics, 92(2), 299–304. http://www.ncbi.nlm.nih.gov. 

Zabrodski, M. W., DeBruyne, J. E., Wilson, G., Moshynskyy, I., Sharafi, M., 

Wood, S. C., Kozii, I. v., Thebeau, J., Klein, C. D., de Mattos, I. M., 

Sobchishin, L. R., Epp, T., Ruzzini, A. C., & Simko, E. (2022). Comparison 

of individual hive and apiary-level sample types for spores of Paenibacillus 

larvae in Saskatchewan honey bee operations. PLoS ONE, 17(2). 

https://doi.org/10.1371/journal.pone.0263602 

Zepner, L., Karrasch, P., Wiemann, F., & Bernard, L. (2021). ClimateCharts.net – 

an interactive climate analysis web platform. International Journal of Digital 

Earth, 14(3), 338–356. https://doi.org/10.1080/17538947.2020.1829112 

  

  

Deteksi Molekuler Mikrobia Patogen pada Madu Lebah Madu Apis mellifera Linnaeus 1761
(Hymenoptera:
Apidae)
I Gusti Made Raka Alpin Aditya, Drs. Hari Purwanto, M.P., Ph.D
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/


