
 

- 131 - 

DAFTAR PUSTAKA 

 

Abdulai, I., Hoffmann, M., Kahiluoto, H., Dippold, M. A., Ahmed, M. A., Asare, R., Asante, 

W., & Rötter, R. P. (2025). Functional groups of leaf phenology are key to build climate-

resilience in cocoa agroforestry systems. Agriculture, Ecosystems and Environment, 379. 

https://doi.org/10.1016/j.agee.2024.109363  

 

Allison, S. D., Romero-Olivares, A. L., Lu, Y., Taylor, J. W., & Treseder, K. K. (2018). 

Temperature sensitivities of extracellular enzyme Vmax and Km across thermal 

environments. Global Change Biology, 24(7), 2884–2897. 

https://doi.org/10.1111/gcb.14045  

 

Andersen, S. K., & White, D. M. (2006). Determining soil organic matter quality under 

anaerobic conditions in arctic and subarctic soils. Cold Regions Science and Technology, 

44(2), 149–158. https://doi.org/10.1016/j.coldregions.2005.11.001 

 

Anekonda, T. S., Criddle, R. S., Bacca, M. J., & Hansen, L. D. (2000). Influence of age on dark 

respiration in eucalypts. Thermochimica Acta, 343(1–2), 11–17. 

https://doi.org/10.1016/s0040-6031(99)00343-3  

 

Astuti, E. S., Rahmawati, A. I., Setyawan, A., Alghozali, Q., Agniy, R. F., Fauzi, D. R., 

Mahrizkhal, D. S., Nurkholis, A., Pratama, A. D., Dwiputra, D. S., Laksono, G. E., 

Siswanto, A. D., Adji, T. N., & Haryono, E. (2020). A groundwater tracing investigation 

to determine Kalisirah Karst Springs catchment area, Kebumen Regency, Central Java. IOP 

Conference Series: Earth and Environmental Science, 451(1). 

https://doi.org/10.1088/1755-1315/451/1/012072  

 

Badan Geologi Kementerian ESDM. (2024). Peta Geologi. Diakses pada 23 November 2024, 

dari https://geologi.esdm.go.id/geomap/pages/district/33.05 

 

Badan Geologi Kementerian ESDM. (2024). Peta Geologi. Diakses pada 23 November 2024, 

dari https://geologi.esdm.go.id/geomap/pages/district/33.15 

 

Badan Pusat Statistik Indonesia. (2019). Emisi Gas Rumah Kaca menurut Jenis Sektor (ribu ton 

CO2e), 2000-2019. Diakses pada 18 November 2024, dari 

https://www.bps.go.id/id/statistics-table/1/MjA3MiMx/emisi-gas-rumah-kaca-menurut-

jenis-sektor--ribu-ton-co2e---2000-2019.html  

 

Bae, K., Lee, D. K., Fahey, T. J., Woo, S. Y., Quaye, A. K., & Lee, Y.-K. (2013). Seasonal 

variation of soil respiration rates in a secondary forest and agroforestry systems. 

Agroforestry Systems, 87(1), 131–139. https://doi.org/10.1007/s10457-012-9530-8 

 

Bay, G., Lee, C., Chen, C., Mahal, N. K., Castellano, M. J., Hofmockel, K. S., & Halverson, L. 

J. (2021). Agricultural management affects the active rhizosphere bacterial community 

composition and nitrification. MSystems, 6(5). https://doi.org/10.1128/mSystems.00651-21 

 

Kajian Kandungan CO2 dan Respirasi Tanah pada Kebun Campuran dan Hutan Jati serta Strategi
Pengelolaannya di Ekosistem Karst
Nor Muhamad Iskandar, Dr. Tjahyo Nugroho Adji, M.Sc., Tech.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.agee.2024.109363
https://doi.org/10.1111/gcb.14045
https://doi.org/10.1016/j.coldregions.2005.11.001
https://doi.org/10.1016/s0040-6031(99)00343-3
https://doi.org/10.1088/1755-1315/451/1/012072
https://geologi.esdm.go.id/geomap/pages/district/33.05
https://geologi.esdm.go.id/geomap/pages/district/33.15
https://www.bps.go.id/id/statistics-table/1/MjA3MiMx/emisi-gas-rumah-kaca-menurut-jenis-sektor--ribu-ton-co2e---2000-2019.html
https://www.bps.go.id/id/statistics-table/1/MjA3MiMx/emisi-gas-rumah-kaca-menurut-jenis-sektor--ribu-ton-co2e---2000-2019.html
https://doi.org/10.1007/s10457-012-9530-8


 

- 132 - 

Bloom, A. L. (1978). Geomorphology. A Systemaptic Analysis of late Cenozoic Landforms. 

Prentice-Hall. 

 

Bond-Lamberty, B., Bailey, V. L., Chen, M., Gough, C. M., & Vargas, R. (2018). Globally rising 

soil heterotrophic respiration over recent decades. Nature, 560(7716), 80–83. 

https://doi.org/10.1038/s41586-018-0358-x 

 

Cao, J. H., Yang, H., & Kang, Z. Q. (2011). Preliminary regional estimation of carbon sink flux 

by carbonate rock corrosion: A case study of the Pearl River Basin. Chinese Science 

Bulletin, 56(35), 3766–3773. https://doi.org/10.1007/s11434-011-4377-3 

 

Cao, J. hua, Wu, X., Huang, F., Hu, B., Groves, C., Yang, H., & Zhang, C. lai. (2018). Global 

significance of the carbon cycle in the karst dynamic system: evidence from geological and 

ecological processes. China Geology, 1(1), 17–27. https://doi.org/10.31035/cg2018004 

 

Chen, Q. (2019). Characteristics of soil profile CO_2 concentrations in karst areas and their 

significance for global carbon cycles and climate change. Earth System Dynamics, 10(3), 

525–538. https://doi.org/10.5194/esd-10-525-2019 

 

Cochran, W. G. (1977). Sampling Techniques (3rd Edition). John Wiley & Sons. 

 

Cook, F. J., Knight, J. H., & Kelliher, F. M. (2013). Modelling oxygen transport in soil with 

plant root and microbial oxygen consumption: Depth of oxygen penetration. Soil Research, 

51(6), 539–553. https://doi.org/10.1071/SR13223 

 

Danardono. (2017). Nilai Ekonomi Karbon pada Berbagai Ekosistem Wilayah Karst Biduk-

Biduk Kabupaten Berau, Provini Kalimantan Timur. Universitas Gadjah Mada. 

 

Davidson, E. A., & Janssens, I. A. (2006). Temperature sensitivity of soil carbon decomposition 

and feedbacks to climate change. Nature, 440(7081), 165–173. 

https://doi.org/10.1038/nature04514 

 

De Carlo, N. D., Oelbermann, M., & Gordon, A. M. (2019). Carbon dioxide emissions: 

Spatiotemporal variation in a young and mature riparian forest. Ecological Engineering, 

138, 353–361. https://doi.org/10.1016/j.ecoleng.2019.07.036 

 

De Sena, A., Mosdossy, K., Whalen, J. K., & Madramootoo, C. A. (2023). Root exudates and 

microorganisms. In Encyclopedia of Soils in the Environment, Second Edition (pp. V1-

343). https://doi.org/10.1016/B978-0-12-822974-3.00125-7 

 

Deng, Q., Zhang, D., Han, X., Chu, G., Zhang, Q., & Hui, D. (2018). Changing rainfall 

frequency rather than drought rapidly alters annual soil respiration in a tropical forest. Soil 

Biology and Biochemistry, 121, 8–15. https://doi.org/10.1016/j.soilbio.2018.02.023 

 

DLH Kota Semarang. (2019). 3 Unsur Lingkungan Hidup. Diakses pada 23 November 2024, 

dari https://dlh.semarangkota.go.id/3-unsur-lingkungan-hidup/ 

 

Kajian Kandungan CO2 dan Respirasi Tanah pada Kebun Campuran dan Hutan Jati serta Strategi
Pengelolaannya di Ekosistem Karst
Nor Muhamad Iskandar, Dr. Tjahyo Nugroho Adji, M.Sc., Tech.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1007/s11434-011-4377-3
https://doi.org/10.31035/cg2018004
https://doi.org/10.1016/j.ecoleng.2019.07.036
https://doi.org/10.1016/B978-0-12-822974-3.00125-7
https://dlh.semarangkota.go.id/3-unsur-lingkungan-hidup/


 

- 133 - 

Drewitt, G. B., Black, T. A., & Jassal, R. S. (2005). Using measurements of soil CO2 efflux and 

concentrations to infer the depth distribution of CO2 production in a forest soil. Canadian 

Journal of Soil Science, 85(2), 213–221. https://doi.org/10.4141/S04-041 

 

Fahmuddin, Agus., Kurniatun, Hairiah., & Anny, Mulyani. (2011). Pengukuran cadangan 

karbon tanah gambut. World Agroforestry Centre (ICRAF). 

 

FAO. (1976). A Framework for Land Evaluation. FAO of the United Nations. 

 

Filonchyk, M., Peterson, M. P., Zhang, L., Hurynovich, V., & He, Y. (2024). Greenhouse gases 

emissions and global climate change: Examining the influence of CO2, CH4, and N2O. In 

Science of the Total Environment (Vol. 935). Elsevier B.V. 

https://doi.org/10.1016/j.scitotenv.2024.173359  

 

Ferdush, J., & Paul, V. (2021). A review on the possible factors influencing soil inorganic carbon 

under elevated CO2. In Catena (Vol. 204). Elsevier B.V. 

https://doi.org/10.1016/j.catena.2021.105434 

 

Filonchyk, M., Peterson, M. P., Zhang, L., Hurynovich, V., & He, Y. (2024). Greenhouse gases 

emissions and global climate change: Examining the influence of CO2, CH4, and N2O. In 

Science of the Total Environment (Vol. 935). Elsevier B.V. 

https://doi.org/10.1016/j.scitotenv.2024.173359 

 

Golzar, J., & Tajik, O. (2022). Convenience Sampling. International Journal of Education and 

Language Studies, 1(2), 72–77. https://doi.org/10.22034/ijels.2022.162981  

 

Gorghiu, G., Gorghiu, L. M., & Busuioc, G. (2006). A case study on the electrical conductivity 

and pH modelling function of different ionic concentrations in water precipitations. Revista 

de Chimie, 57(12), 1230–1233. https://www.scopus.com/inward/record.uri?eid=2-s2.0-

33847145391&partnerID=40&md5=9a0bc1a1be6afac0f876b543a76170e4 

 

Haryono, E., Mulatsih, S., Trijuni PUTRO, S., & Nugroho ADJI, T. (2016). THE NATURE OF 

CARBON FLUx IN GUNUNGSEwU KARST, JAVA-INDONESIA ZNAčILNOSTI TOKA 

OGLJIKA V KRAšKEM OBMOčJU GUNUNG SEwU, JAVA, INDONEZIJA. 

 

Haryono, E., & Adji, T. Nugroho. (2004). GEOMORFOLOGI DAN HIDROLOGI KARST. 

https://www.researchgate.net/publication/290608050 

 

Heidari, A., Kushagra, S., & Ilyas, I. F. (2020). On sampling from data with duplicate records. 

http://arxiv.org/abs/2008.10549  

 

Hendriarianti, E., Triwahyuni, A., & Ayudyaningtyas, A. T. (2022). Seminar Nasional 2022 ITN 

Malang. 13, 2022. 

 

Huang, X., Lakso, A. N., & Eissenstat, D. M. (2005). Interactive effects of soil temperature and 

moisture on Concord grape root respiration. Journal of Experimental Botany, 56(420), 

2651–2660. https://doi.org/10.1093/jxb/eri258 

 

Kajian Kandungan CO2 dan Respirasi Tanah pada Kebun Campuran dan Hutan Jati serta Strategi
Pengelolaannya di Ekosistem Karst
Nor Muhamad Iskandar, Dr. Tjahyo Nugroho Adji, M.Sc., Tech.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.scitotenv.2024.173359
https://doi.org/10.1016/j.catena.2021.105434
https://doi.org/10.22034/ijels.2022.162981
https://www.researchgate.net/publication/290608050
http://arxiv.org/abs/2008.10549


 

- 134 - 

Huang, X., Lu, X., Zhou, G., Shi, Y., Zhang, D., Zhang, W., & Hosseini Bai, S. (2022). How 

land-use change affects soil respiration in an alpine agro-pastoral ecotone. CATENA, 214, 

106291. https://doi.org/10.1016/J.CATENA.2022.106291 

 

Intergovernmental Panel on Climate Change (IPCC). (2023). Annex VII: Glossary. In Climate 

Change 2021 – The Physical Science Basis. https://doi.org/10.1017/9781009157896.022 

 

Irawan, A., & June, T. (2011). Effect Of Microclimate and Soil Organic Matter on Soil Organic 

Matter on Soil CO2 Emission (Babahaleka Forest in Lore Lindu National Park, Central 

Sulawesi). J.Agromet, 25(1), 1–8. http://journal.ipb.ac.id/index.php/agromet 

 

Jiao, Q.-H., He, W.-B., Huang, X., Li, Z.-X., & Gao, J.-F. (2024). Response of Soil Respiration 

to Different Land Use Types and Soil Temperature and Humidity at Different Depths in an 

Extremely Arid Ecological Migration Area. China Rural Water and Hydropower, 6, 90–

97. https://doi.org/10.12396/znsd.240225 

 

Kanté, M., Riah-Anglet, W., Trinsoutrot-Gattin, I., & Cliquet, J.-B. (2023). Rhizodeposition 

through root senescence and root exudation of atmospheric C and N by legumes is 

controlled by traits indicative of resource acquisition and root development. Journal of 

Ecology, 111(7), 1468–1482. https://doi.org/10.1111/1365-2745.14107 

 

Kementerian ESDM. (2024). Peta Kawasan Bentang Alam Karst Indonesia. Diakses pada 18 

November 2024 dari https://mypatriot.id/patgtl/dokumenpublisview/46 

 

Kementerian Lingkungan Hidup dan Kehutanan. (2018). Mengukur dan Reduksi Gas Rumah 

Kaca. Diakses pada 20 November 2024 dari 

http://perpustakaan.menlhk.go.id/pustaka/home/index.php?page=detail_news&newsid=47

4#:~:text=Gas%2Dgas%20rumah%20kaca%20itu,%2C%20dan%20klorofluorokarbon%2

0(CFC) 

 

Kementerian Lingkungan Hidup. (2022). Rencana Operasional Indonesia’s FOLU Net Sink 

2030. KLHK. 

 

Keputusan Menteri Pertanian Republik Indonesia nomor 484/KPTS/RC.020/M/8/2021 tentang 

Perubahan Kedua atas Keputusan Menteri Pertanian nomor 259/KPTS/RC.020/M.05/2020 

tentang Rencana Strategis Kementerian Pertanian tahun 2020-2024 

 

Kušliene, G., Rasmussen, J., Kuzyakov, Y., & Eriksen, J. (2014). Medium-term response of 

microbial community to rhizodeposits of white clover and ryegrass and tracing of active 

processes induced by 13C and 15N labelled exudates. Soil Biology and Biochemistry, 76, 

22–33. https://doi.org/10.1016/j.soilbio.2014.05.003 

 

Kuzyakov, Y., & Jones, D. L. (2006). Glucose uptake by maize roots and its transformation in 

the rhizosphere. Soil Biology and Biochemistry, 38(5), 851–860. 

https://doi.org/10.1016/j.soilbio.2005.07.012 

 

Kajian Kandungan CO2 dan Respirasi Tanah pada Kebun Campuran dan Hutan Jati serta Strategi
Pengelolaannya di Ekosistem Karst
Nor Muhamad Iskandar, Dr. Tjahyo Nugroho Adji, M.Sc., Tech.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/J.CATENA.2022.106291
https://doi.org/10.1017/9781009157896.022
http://journal.ipb.ac.id/index.php/agromet
https://doi.org/10.12396/znsd.240225
https://mypatriot.id/patgtl/dokumenpublisview/46
http://perpustakaan.menlhk.go.id/pustaka/home/index.php?page=detail_news&newsid=474#:~:text=Gas%2Dgas%20rumah%20kaca%20itu,%2C%20dan%20klorofluorokarbon%20(CFC)
http://perpustakaan.menlhk.go.id/pustaka/home/index.php?page=detail_news&newsid=474#:~:text=Gas%2Dgas%20rumah%20kaca%20itu,%2C%20dan%20klorofluorokarbon%20(CFC)
http://perpustakaan.menlhk.go.id/pustaka/home/index.php?page=detail_news&newsid=474#:~:text=Gas%2Dgas%20rumah%20kaca%20itu,%2C%20dan%20klorofluorokarbon%20(CFC)
https://doi.org/10.1016/j.soilbio.2014.05.003
https://doi.org/10.1016/j.soilbio.2005.07.012


 

- 135 - 

Lai, L., Zhao, X., Jiang, L., Wang, Y., Luo, L., Zheng, Y., Chen, X., & Rimmington, G. M. 

(2012). Soil Respiration in Different Agricultural and Natural Ecosystems in an Arid 

Region. PLOS ONE, 7(10), e48011-. https://doi.org/10.1371/journal.pone.0048011 

 

Lal, R. (2008). Sequestration of atmospheric CO2 in global carbon pools. Energy and 

Environmental Science, 1(1), 86–100. https://doi.org/10.1039/b809492f 

 

Li, C., Xiao, C., Li, M., Xu, L., & He, N. (2023). The quality and quantity of SOM determines 

the mineralization of recently added labile C and priming of native SOM in grazed 

grasslands. Geoderma, 432. https://doi.org/10.1016/j.geoderma.2023.116385 

 

Li, Z., Wang, D., Sui, P., Long, P., Yan, L., Wang, X., Yan, P., Shen, Y., Dai, H., Yang, X., Cui, 

J., & Chen, Y. (2018). Effects of different agricultural organic wastes on soil GHG 

emissions: During a 4-year field measurement in the North China Plain. Waste 

Management, 81, 202–210. https://doi.org/10.1016/j.wasman.2018.10.008  

 

Liu, H., Cao, L., Li, J., & Yang, H. (2020). Response of soil CO2 concentration at different 

depth of abies georgei var smithii forest to short-time rainfall on Sejila Mountain, 

southeastern Tibet. Shengtai Xuebao, 40(22), 8354–8363. 

https://doi.org/10.5846/stxb201910172174 

 

Liu, J., Li, R., Xu, J., Fu, S., & Wan, S. (2023). Effect of lime application on soil respiration is 

modulated by understory vegetation in subtropical Eucalyptus L’Hér. plantations. Frontiers 

in Forests and Global Change, 6. https://doi.org/10.3389/ffgc.2023.1136474 

 

Liu, X. J. A., Hayer, M., Mau, R. L., Schwartz, E., Dijkstra, P., & Hungate, B. A. (2021). 

Substrate stoichiometric regulation of microbial respiration and community dynamics 

across four different ecosystems. Soil Biology and Biochemistry, 163. 

https://doi.org/10.1016/j.soilbio.2021.108458 

 

LI-COR. (2025). Soil Gas Flux Measurement Theory. https://www.licor.com/support/Smart-

Chamber/topics/the-measurement-cycle.html#Deriving 

 

Lockhart, S. R. A., Keller, C. K., Evans, R. D., Carpenter-Boggs, L. A., & Huggins, D. R. (2023). 

Soil CO2 in organic and no-till agroecosystems. Agriculture, Ecosystems and Environment, 

349. https://doi.org/10.1016/j.agee.2023.108442 

 

Lv, M., Li, J., Zhang, W., Zhou, B., Dai, J., & Zhang, C. (2020). Microbial activity was greater 

in soils added with herb residue vermicompost than chemical fertilizer. Soil Ecology 

Letters, 2(3), 209–219. https://doi.org/10.1007/s42832-020-0034-6 

 

Ma, Y., Piao, S., Sun, Z., Lin, X., Wang, T., Yue, C., & Yang, Y. (2014). Stand ages regulate 

the response of soil respiration to temperature in a Larix principis-rupprechtii plantation. 

Agricultural and Forest Meteorology, 184, 179–187. 

https://doi.org/10.1016/j.agrformet.2013.10.008 

 

Kajian Kandungan CO2 dan Respirasi Tanah pada Kebun Campuran dan Hutan Jati serta Strategi
Pengelolaannya di Ekosistem Karst
Nor Muhamad Iskandar, Dr. Tjahyo Nugroho Adji, M.Sc., Tech.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1039/b809492f
https://doi.org/10.1016/j.wasman.2018.10.008
https://doi.org/10.5846/stxb201910172174
https://doi.org/10.3389/ffgc.2023.1136474
https://doi.org/10.1016/j.agee.2023.108442
https://doi.org/10.1007/s42832-020-0034-6


 

- 136 - 

Mao, Y., Chen, K., Ji, W., & Yang, Y. (2024). The Response of Soil Respiration to Temperature 

and Humidity in the Thermokarst Depression Zone of the Headwater Wetlands of Qinghai 

Lake. Biology, 13(6). https://doi.org/10.3390/biology13060437  

 

Marschner, P., Hatam, Z., & Cavagnaro, T. R. (2015). Soil respiration, microbial biomass and 

nutrient availability after the second amendment are influenced by legacy effects of prior 

residue addition. Soil Biology and Biochemistry, 88, 169–177. 

https://doi.org/10.1016/j.soilbio.2015.05.023  

 

MAVI, M. S., & MARSCHNER, P. (2017). Impact of Salinity on Respiration and Organic 

Matter Dynamics in Soils is More Closely Related to Osmotic Potential than to Electrical 

Conductivity. Pedosphere, 27(5), 949–956. https://doi.org/10.1016/s1002-0160(17)60418-

1 

 

Meena, R. S., Singh, A. K., Jatav, S. S., Rai, S., Pradhan, G., Kumar, S., Mina, K. K., & Jhariya, 

M. K. (2024). Significance of soil organic carbon for regenerative agriculture and 

ecosystem services. In Biodiversity and Bioeconomy (pp. 217–240). Elsevier. 

https://doi.org/10.1016/B978-0-323-95482-2.00010-9 

 

Mondal, S., Pramanik, K., Pal, P., Mitra, S., Ghosh, S. K., Mondal, T., Soren, T., & Maiti, T. K. 

(2022). Multifaceted roles of root exudates in light of plant-microbe interaction. In 

Unravelling Plant-Microbe Synergy (pp. 49–76). https://doi.org/10.1016/B978-0-323-

99896-3.00003-5 

Moyano, F. E., Manzoni, S., & Chenu, C. (2013). Responses of soil heterotrophic respiration to 

moisture availability: An exploration of processes and models. Soil Biology and 

Biochemistry, 59, 72–85. https://doi.org/https://doi.org/10.1016/j.soilbio.2013.01.002 

 

NASA. (2024). Global Temperature. diakses pada tanggal 20 November 2024 dari 

https://climate.nasa.gov/vital-signs/global-temperature/?intent=121  

 

Neira, J., Ortiz, M., Morales, L., & Acevedo, E. (2015). Oxygen diffusion in soils: 

Understanding the factors and processes needed for modeling. Chilean Journal of 

Agricultural Research, 75, 35–44. https://doi.org/10.4067/S0718-58392015000300005 

 

Nguyen, B. T., Dong, H. P., Le, L. B., & Van Thai, N. (2023). Contrasting emissions of carbon-

based greenhouse gases from two paddy soils under submerged conditions as affected by 

biochar addition. Environmental Earth Sciences, 82(7). https://doi.org/10.1007/s12665-

023-10874-7 

 

NOOA.  (2024). Carbon Cycle Greenhouse Data. Diakses pada tanggal 20 November 2024 dari 

https://gml.noaa.gov/ccgg/data/getdata.php?gas=co2 

 

Nunes, L. J. R. (2023). The Rising Threat of Atmospheric CO2: A Review on the Causes, 

Impacts, and Mitigation Strategies. In Environments - MDPI (Vol. 10, Issue 4). MDPI. 

https://doi.org/10.3390/environments10040066 

  

Parimita, H., Najicha, U., & Artikel, I. (2023). Kebijakan Sustainable Forest Management 

Sebagai Bagian Indonesia’s Folu Net Sink 2030. 1. https://doi.org/10.28946/sc.v30i1.2831  

Kajian Kandungan CO2 dan Respirasi Tanah pada Kebun Campuran dan Hutan Jati serta Strategi
Pengelolaannya di Ekosistem Karst
Nor Muhamad Iskandar, Dr. Tjahyo Nugroho Adji, M.Sc., Tech.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.3390/biology13060437
https://doi.org/10.1016/j.soilbio.2015.05.023
https://doi.org/10.1016/B978-0-323-95482-2.00010-9
https://climate.nasa.gov/vital-signs/global-temperature/?intent=121
https://doi.org/10.4067/S0718-58392015000300005
https://gml.noaa.gov/ccgg/data/getdata.php?gas=co2
https://doi.org/10.3390/environments10040066
https://doi.org/10.28946/sc.v30i1.2831


 

- 137 - 

 

Parkin, T. B., Kaspar, T. C., Senwo, Z., Prueger, J. H., & Hatfield, J. L. (2005). Relationship of 

soil respiration to crop and landscape in the Walnut Creek watershed. Journal of 

Hydrometeorology, 6(6), 812–824. https://doi.org/10.1175/JHM459.1 

 

Peraturan Menteri Energi dan Sumber Daya Mineral nomor 17 Tahun 2012 tentang Penetapan 

Kawasan Bentang Alam Karst 

 

Peraturan Presiden nomor 98 Tahun 2021 tentang Penyelenggaraan Nilai Ekonomi Karbon 

untuk Pencapaian Target Kontribusi yang Ditetapkan secara Nasional dan Pengendalian 

Emisi Gas Rumah Kaca dalam Pembangunan Nasional 

 

Pingintha-Durden, N., Chayawat, C., Hong, J., & LeClerc, M. (2007). Y. Luo and X. Zhou, Soil 

Respiration and the Environment, Academic Press, An Imprint of Elsevier Science, London 

(2006) ISBN 0-12-088782-7. Agricultural and Forest Meteorology - AGR FOREST 

METEOROL, 144, 243–244. https://doi.org/10.1016/j.agrformet.2007.01.008 

 

Purahong, W., Kapturska, D., Pecyna, M. J., Schulz, E., Schloter, M., Buscot, F., Hofrichter, M., 

& Krug̈er, D. (2014). Influence of different forest system management practices on leaf 

litter decomposition rates, nutrient dynamics and the activity of ligninolytic enzymes: A 

case study from Central European forests. PLoS ONE, 9(4). 

https://doi.org/10.1371/journal.pone.0093700 

 

Rahmanto, E., Rahmabudhi, S., Kustia Stasiun Klimatologi Kampar, T., Unggas, J., Simpang 

Tiga, K., Bukit Raya, K., & Pekanbaru, K. (2022). Analisis Spasial Penentuan Tipe Iklim 

Menurut Klasifikasi Schmidt-Ferguson Menggunakan Metode Thiessen-Polygon di 

Provinsi Riau. Buletin GAW Bariri (BGB), Vol 3, 35–42. 

https://doi.org/10.31172/bgb.v3i1.66  

 

Raich, J., & Potter, C. (1995). Global Patterns of Carbon Dioxide Emissions from Soils. Global 

Biogeochemical Cycles - GLOBAL BIOGEOCHEM CYCLE, 9, 23–36. 

https://doi.org/10.1029/94GB02723 

 

Raich, J. W., & Schlesinger, W. H. (1992). The global carbon dioxide flux in soil respiration 

and its relationship to vegetation and climate. Tellus, Series B, 44 B(2), 81–99. 

https://doi.org/10.3402/tellusb.v44i2.15428 

 

Rakhmat Dwi Putra. (2024). Kajian Kerusakan Lingkungan Akibat Aktivitas Pertanian di 

Kawasan Karst Gunungsewu (Studi Kasus Daerah Tangkapan Air Sungai Bawah Tanah 

Seropan). Universitas Gadjah Mada. 

 

Ritter, D. F., Kochel, R. C., & Miller, J. R. (1995). Process Geomorphology (Third Edition). 

Wm C. Publishers. 

 

Saiz, G., Byrne, K. A., Butterbach-Bahl, K., Kiese, R., Blujdea, V., & Farrell, E. P. (2006). Stand 

age-related effects on soil respiration in a first rotation Sitka spruce chronosequence in 

central Ireland. Global Change Biology, 12(6), 1007–1020. https://doi.org/10.1111/j.1365-

2486.2006.01145.x 

Kajian Kandungan CO2 dan Respirasi Tanah pada Kebun Campuran dan Hutan Jati serta Strategi
Pengelolaannya di Ekosistem Karst
Nor Muhamad Iskandar, Dr. Tjahyo Nugroho Adji, M.Sc., Tech.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.agrformet.2007.01.008
https://doi.org/10.31172/bgb.v3i1.66
https://doi.org/10.1029/94GB02723


 

- 138 - 

 

Shagir, K., & Ismail, T. (2017). The Spectacular Tower Karst. Direktorat Jenderal Konservasi 

Sumber Daya Alam Dan Ekosistem. 

 

Shakoor, A., Shakoor, S., Rehman, A., Ashraf, F., Abdullah, M., Shahzad, S. M., Farooq, T. H., 

Ashraf, M., Manzoor, M. A., Altaf, M. M., & Altaf, M. A. (2021). Effect of animal manure, 

crop type, climate zone, and soil attributes on greenhouse gas emissions from agricultural 

soils—A global meta-analysis. In Journal of Cleaner Production (Vol. 278). Elsevier Ltd. 

https://doi.org/10.1016/j.jclepro.2020.124019  

 

Shao, K., Gong, L., He, X.-M., Chen, W.-J., Zhang, X.-N., & Zhu, H.-Q. (2020). Short Term 

Effects of a Changing Carbon Input on the Soil Respiration of Picea schrenkiana Forests in 

the Tianshan Mountains, Xinjiang. Huanjing Kexue/Environmental Science, 41(8), 3804–

3810. https://doi.org/10.13227/j.hjkx.202001091 

 

Shi, H., Jiang, L., Tan, X., Gan, F., Xia, Y., Li, W., Xu, X., Yan, Y., Fan, Y., & Pu, J. (2025). 

Changes in vegetation types alter soil respiration under the erosion and deposition 

topography in karst trough valley. CATENA, 255, 109027. 

https://doi.org/https://doi.org/10.1016/j.catena.2025.109027 

 

Shi, P., Qin, Y., Liu, Q., Zhu, T., Li, Z., Li, P., Ren, Z., Liu, Y., & Wang, F. (2020). Soil 

respiration and response of carbon source changes to vegetation restoration in the Loess 

Plateau, China. Science of the Total Environment, 707. 

https://doi.org/10.1016/j.scitotenv.2019.135507 

 

South, P. O. I. C. Z. M. I., & Neves, A. R. (2008). THE DPSIR FRAMEWORK APPLIED TO 

THE INTEGRATED MANAGEMENT OF COASTAL AREAS. IST PRESS. 

https://www.researchgate.net/publication/265158940 

 

Stuart Chapin III, F., McFarland, J., David McGuire, A., Euskirchen, E. S., Ruess, R. W., & 

Kielland, K. (2009). The changing global carbon cycle: linking plant–soil carbon dynamics 

to global consequences. Journal of Ecology, 97(5), 840–850. 

https://doi.org/https://doi.org/10.1111/j.1365-2745.2009.01529.x 

 

Supardi, H. Imam. (2003). Lingkungan Hidup & Kelestariannya. P.T. ALUMNI. 

 

Sugiyono. (2019). Metode Penelitian Kuantitatif, Kualitatif &RND. Alfabeta. 

 

Takahashi, M., Hirai, K., Limtong, P., Leaungvutivirog, C., Suksawang, S., Panuthai, S., 

Anusontpornperm, S., & Marod, D. (2009). Soil respiration in different ages of teak 

plantations in Thailand. Japan Agricultural Research Quarterly, 43(4), 337–343. 

https://doi.org/10.6090/jarq.43.337 

 

Tang, F. H. M., Crews, T. E., Brunsell, N. A., & Vico, G. (2024). Perennial intermediate 

wheatgrass accumulates more soil organic carbon than annual winter wheat – a model 

assessment. Plant and Soil, 494(1–2), 509–528. https://doi.org/10.1007/s11104-023-

06298-8 

 

Kajian Kandungan CO2 dan Respirasi Tanah pada Kebun Campuran dan Hutan Jati serta Strategi
Pengelolaannya di Ekosistem Karst
Nor Muhamad Iskandar, Dr. Tjahyo Nugroho Adji, M.Sc., Tech.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.jclepro.2020.124019
https://doi.org/10.13227/j.hjkx.202001091
https://doi.org/10.1016/j.scitotenv.2019.135507
https://www.researchgate.net/publication/265158940
https://doi.org/10.6090/jarq.43.337
https://doi.org/10.1007/s11104-023-06298-8
https://doi.org/10.1007/s11104-023-06298-8


 

- 139 - 

Tosi, M., Correa, O. S., Soria, M. A., Vogrig, J. A., Sydorenko, O., & Montecchia, M. S. (2016). 

Land-use change affects the functionality of soil microbial communities: A chronosequence 

approach in the Argentinian Yungas. Applied Soil Ecology, 108, 118–127. 

https://doi.org/10.1016/j.apsoil.2016.08.012 

 

Undang-Undang Nomor 32 Tahun 2009 tentang Perlindungan dan Pengelolaan Lingkungan 

Hidup 

 

Van Zandvoort, A., Clark, I. D., Flemming, C., Craiovan, E., Sunohara, M. D., Gottschall, N., 

Boutz, R., & Lapen, D. R. (2017). Using 13C isotopic analysis to assess soil carbon pools 

associated with tile drainage management during drier and wetter growing seasons. 

Agricultural Water Management, 192, 232–243. 

https://doi.org/https://doi.org/10.1016/j.agwat.2017.06.012 

 

Verstappen, H. Th. (1983). Applied Geomorphology. Geomorphological Surveys for 

Environmental Develoment. El Sevier. 

 

Von Arx, G., Graf Pannatier, E., Thimonier, A., & Rebetez, M. (2013). Microclimate in forests 

with varying leaf area index and soil moisture: Potential implications for seedling 

establishment in a changing climate. Journal of Ecology, 101(5), 1201–1213. 

https://doi.org/10.1111/1365-2745.12121 

 

von Haden, A. C., Marín-Spiotta, E., Jackson, R. D., & Kucharik, C. J. (2019). Soil 

microclimates influence annual carbon loss via heterotrophic soil respiration in maize and 

switchgrass bioenergy cropping systems. Agricultural and Forest Meteorology, 279. 

https://doi.org/10.1016/j.agrformet.2019.107731 

 

Wang, L., Du, H., Han, Z., & Zhang, X. (2013). Nitrous oxide emissions from black soils with 

different pH. Journal of Environmental Sciences (China), 25(6), 1071–1076. 

https://doi.org/10.1016/S1001-0742(12)60129-6 

 

Wang, S., Zhao, J., & Chen, Q. (2015). Controlling factors of soil CO2 efflux in Pinus 

yunnanensis across different stand ages. PLoS ONE, 10(5). 

https://doi.org/10.1371/journal.pone.0127274 

 

Wang, W., Zeng, W., Chen, W., Yang, Y., & Zeng, H. (2013). Effects of forest age on soil 

autotrophic and heterotrophic respiration differ between evergreen and deciduous forests. 

PLoS ONE, 8(11). https://doi.org/10.1371/journal.pone.0080937 

 

Wang, X., Zhang, N., He, G., Lin, X., Chen, Y., Wang, R., & Guo, S. (2023). Response of deep 

soil CO2 concentration to precipitation events in semi-arid areas. Chinese Journal of Eco-

Agriculture, 31(2), 336–344. https://doi.org/10.12357/cjea.20220586 

 

Wang, Y., Luo, W., Zeng, G., Yang, H., Wang, M., Lyu, Y., Cheng, A., Zhang, L., Cai, X., 

Chen, J., & Wang, S. (2020). CO2 flux of soil respiration in natural recovering karst 

abandoned farmland in Southwest China. Acta Geochimica, 39(4), 527–538. 

https://doi.org/10.1007/s11631-019-00389-z 

 

Kajian Kandungan CO2 dan Respirasi Tanah pada Kebun Campuran dan Hutan Jati serta Strategi
Pengelolaannya di Ekosistem Karst
Nor Muhamad Iskandar, Dr. Tjahyo Nugroho Adji, M.Sc., Tech.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1111/1365-2745.12121
https://doi.org/10.1016/j.agrformet.2019.107731
https://doi.org/10.1016/S1001-0742(12)60129-6
https://doi.org/10.1371/journal.pone.0127274
https://doi.org/10.1371/journal.pone.0080937
https://doi.org/10.12357/cjea.20220586


 

- 140 - 

Wang, Z., Ji, L., Hou, X., & Schellenberg, M. P. (2016). Soil respiration in semiarid temperate 

grasslands under various land management. PLoS ONE, 11(1). 

https://doi.org/10.1371/journal.pone.0147987 

 

Wei, X., Zhang, Y., Liu, J., Gao, H., Fan, J., Jia, X., Cheng, J., Shao, M., & Zhang, X. (2016). 

Response of soil CO2 efflux to precipitation manipulation in a semiarid grassland. Journal 

of Environmental Sciences, 45, 207–214. 

https://doi.org/https://doi.org/10.1016/j.jes.2016.01.008 

 

Wu, B., Liu, W., Wu, Y., Thompson, J., & Wu, J. (2024). Plant managements but not fertilization 

mediate soil carbon emission and microbial community composition in two Eucalyptus 

plantations. Plant and Soil, 501(1–2), 139–153. https://doi.org/10.1007/s11104-023-

06175-4 

 

Wu, Q. G., Tan, B., Yang, W. Q., Wu, F. Z., He, W., & Ni, X. Y. (2016). Effects of gap sizes 

on the lignin degradation of foliar litter in a subalpine forest. Shengtai Xuebao, 36(18), 

5701–5711. https://doi.org/10.5846/stxb201503240562 

 

Xiao, D., Ye, Y., Xiao, S., Zhang, W., He, X., & Wang, K. (2019). Effects of tillage on CO2 

fluxes in a typical karst calcareous soil. Geoderma, 337, 191–201. 

https://doi.org/10.1016/j.geoderma.2018.09.024 

 

Xu, L., Baldocchi, D. D., & Tang, J. (2004). How soil moisture, rain pulses, and growth alter 

the response of ecosystem respiration to temperature. Global Biogeochemical Cycles, 

18(4). https://doi.org/https://doi.org/10.1029/2004GB002281 

 

Yan, J., Feng, Y., Li, J., Li, H., & Ding, G. (2022). Response of soil respiration and Q10 to 

temperature and moisture in naturally regenerated and bare lands based on an 11-year 

observation period. Catena, 208. https://doi.org/10.1016/j.catena.2021.105711 

 

Yan, J.-X., Qin, Z.-D., Zhang, Y.-H., & Li, H.-J. (2009). Effect of soil temperature and moisture 

on soil CO2 efflux in a pinus tabulaeformis forest. Shengtai Xuebao/ Acta Ecologica Sinica, 

29(12), 6366–6376. https://www.scopus.com/inward/record.uri?eid=2-s2.0-

77952212177&partnerID=40&md5=951840fe38c81111da4cafdab5be38e9 

 

Yan, N., Marschner, P., Cao, W., Zuo, C., & Qin, W. (2015). Influence of salinity and water 

content on soil microorganisms. International Soil and Water Conservation Research, 3(4), 

316–323. https://doi.org/10.1016/j.iswcr.2015.11.003 

 

Yang, H., Zhou, L., Huang, L., Cao, J., & Groves, C. (2015). A comparative study of soil carbon 

transfer between forest soils in subtropical karst and clasolite areas and the karst carbon 

sink effect in Guilin, Guangxi, China. Environmental Earth Sciences, 74(2), 921–928. 

https://doi.org/10.1007/s12665-014-3903-4 

 

Yang, T., Jiang, J., He, Q., Shi, F., Jiang, H., Wu, H., & He, C. (2025). Impact of drainage on 

peatland soil environments and greenhouse gas emissions in Northeast China. Scientific 

Reports, 15(1). https://doi.org/10.1038/s41598-025-92655-9 

 

Kajian Kandungan CO2 dan Respirasi Tanah pada Kebun Campuran dan Hutan Jati serta Strategi
Pengelolaannya di Ekosistem Karst
Nor Muhamad Iskandar, Dr. Tjahyo Nugroho Adji, M.Sc., Tech.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1371/journal.pone.0147987
https://doi.org/https:/doi.org/10.1016/j.jes.2016.01.008
https://doi.org/10.1007/s11104-023-06175-4
https://doi.org/10.1007/s11104-023-06175-4
https://doi.org/10.1016/j.geoderma.2018.09.024
https://doi.org/https:/doi.org/10.1029/2004GB002281
https://doi.org/10.1016/j.catena.2021.105711
https://www.scopus.com/inward/record.uri?eid=2-s2.0-77952212177&partnerID=40&md5=951840fe38c81111da4cafdab5be38e9
https://www.scopus.com/inward/record.uri?eid=2-s2.0-77952212177&partnerID=40&md5=951840fe38c81111da4cafdab5be38e9
https://doi.org/10.1007/s12665-014-3903-4
https://doi.org/10.1038/s41598-025-92655-9


 

- 141 - 

Yang, X., Wang, R., Yang, M., Liu, Q., Zhang, W., & Guo, S. (2025). Differential responses of 

soil CO2 dynamics along soil depth to rainfall patterns in the Chinese Loess Plateau. 

Agriculture, Ecosystems & Environment, 378, 109306. 

https://doi.org/https://doi.org/10.1016/j.agee.2024.109306 

 

Yazdanshenas, H., Gozidepor Tehrani, M. S., Khorrami Ajirloo, M., & Tarnian, F. (2021). 

Changes in soil organic carbon across an atmospheric CO2 gradient under natural and 

artificial vegetation of semi-arid lands. Environmental Earth Sciences, 80(2), 63. 

https://doi.org/10.1007/s12665-020-09319-2 

 

Yohannes, Y., Shibistova, O., Abate, A., Fetene, M., & Guggenberger, G. (2011). Soil CO2 

efflux in an Afromontane forest of Ethiopia as driven by seasonality and tree species. Forest 

Ecology and Management, 261(6), 1090–1098. 

https://doi.org/10.1016/j.foreco.2010.12.032 

 

Yu, C.-L., Hui, D., Deng, Q., Wang, J., Reddy, K. C., & Dennis, S. (2016). Responses of corn 

physiology and yield to six agricultural practices over three years in middle Tennessee. 

Scientific Reports, 6. https://doi.org/10.1038/srep27504 

Zanchi, F. B., Meesters, A. G. C. A., Waterloo, M. J., Kruijt, B., Kesselmeier, J., Luizão, F. J., 

& Dolman, A. J. (2014). Soil CO2 exchange in seven pristine Amazonian rain forest sites 

in relation to soil temperature. Agricultural and Forest Meteorology, 192–193, 96–107. 

https://doi.org/https://doi.org/10.1016/j.agrformet.2014.03.009 

 

Zhang, C. (2011). Carbonate rock dissolution rates in different landuses and their carbon sink 

effect. Chinese Science Bulletin, 56(35), 3759–3765. https://doi.org/10.1007/s11434-011-

4404-4 

 

Zhang, F., Wang, X., Guo, T., Zhang, P., & Wang, J. (2015). Soil organic and inorganic carbon 

in the loess profiles of Lanzhou area: Implications of deep soils. Catena, 126, 68–74. 

https://doi.org/10.1016/j.catena.2014.10.031 

 

Zhang, J., Guo, Z., Liu, J., Pan, X., Huang, Y., Cui, X., Wang, Y., Jin, Y., & Sheng, J. (2025). 

Neutral pH induces complex and stable soil microbial networks in agricultural ecosystems. 

Plant and Soil. https://doi.org/10.1007/s11104-024-07195-4 

 

Zhang, P., Jiang, Z., Wu, X., Lu, Q., Lin, Y., Zhang, Y., Zhang, X., Liu, Y., Wang, S., & Zang, 

S. (2023). Effects of Biochar and Organic Additives on CO2 Emissions and the Microbial 

Community at Two Water Saturations in Saline–Alkaline Soil. Agronomy, 13(7). 

https://doi.org/10.3390/agronomy13071745 

 

Zhang, P., Lin, J., Hao, J., Li, C., & Quan, W. (2023). Decomposition Characteristics of 

Lignocellulosic Biomass in Subtropical Rhododendron Litters under Artificial Regulation. 

Metabolites, 13(2). https://doi.org/10.3390/metabo13020279 

 

Zhang, R., Qu, Z., Liu, L., Yang, W., Wang, L., Li, J., & Zhang, D. (2022). Soil Respiration and 

Organic Carbon Response to Biochar and Their Influencing Factors. Atmosphere, 13(12). 

https://doi.org/10.3390/atmos13122038 

 

Kajian Kandungan CO2 dan Respirasi Tanah pada Kebun Campuran dan Hutan Jati serta Strategi
Pengelolaannya di Ekosistem Karst
Nor Muhamad Iskandar, Dr. Tjahyo Nugroho Adji, M.Sc., Tech.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/https:/doi.org/10.1016/j.agee.2024.109306
https://doi.org/10.1007/s12665-020-09319-2
https://doi.org/10.1016/j.foreco.2010.12.032
https://doi.org/10.1007/s11434-011-4404-4
https://doi.org/10.1007/s11434-011-4404-4
https://doi.org/10.1016/j.catena.2014.10.031
https://doi.org/10.1007/s11104-024-07195-4
https://doi.org/10.3390/agronomy13071745
https://doi.org/10.3390/metabo13020279
https://doi.org/10.3390/atmos13122038


 

- 142 - 

Zhou, G., Jia, B., Tao, X., & Yan, H. (2020). Estimation of karst carbon sink and its contribution 

to CO2 emissions over a decade using remote sensing imagery. Applied Geochemistry, 121. 

https://doi.org/10.1016/j.apgeochem.2020.104689 

  

 

 

 

Kajian Kandungan CO2 dan Respirasi Tanah pada Kebun Campuran dan Hutan Jati serta Strategi
Pengelolaannya di Ekosistem Karst
Nor Muhamad Iskandar, Dr. Tjahyo Nugroho Adji, M.Sc., Tech.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


	Daftar Pustaka

