PENGARUH ARAH LERENG TERHADAP AKTIVITAS FISIOLOGIS DAN KUALITAS MINYAK DAUN
CENGKIH (Syzygium
aromaticum (L.) Merill &amp; Perry) DI PEGUNUNGAN MENOREH

YOVI AVIANTO, Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dody Kastono, S.P., M.P.

UNIVERSITAS ’ ) . ) . . . )
GADJAH MADA Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Ackerly, D. D., C. A. Knight, S. B. Weiss, K. Barton and K. P. Starmer. 2002. Leaf size, specific
leaf area and microhabitat distribution of chaparral woody plants: contrasting patterns in
species level and community level analyses. Oecologia 130: 449-457.

Alma, M. H., M. Ertas, S. Nitz dan H. Kollmannsberger. 2007. Chemical composition and content
of essential oil from the bud of cultivated turkish clove (Syzygium aromaticum L.).
Bioresources 2: 265-2609.

Anandaraj, M., S. Devasahayam, B. Krishnamoorthy, P. A. Mathew and J. Rema. 2005. Clove
(Extension Pamphlet). Printers Castle, Kochi.

Anonim.2004.Eugenol.<https://pubchem.ncbi.nlm.nih.gov/compound/eugenol#section=Top>.
Diakses pada 9 Februari 2017.

Anonim. 2006. The Complete Book on Spices and Condiments. Asia Pasific Business Press Inc,
New Delhi.

Anonim.2016.Cloves.<http://www.whfoods.com/genpage.php?tname=foodspicedandbid=69>.
Diakses pada 16 Juni 2016.

Association Official Agriculture Chemists. 2000. Official Methods of Analysis of AOAC
International. 17 th edition, Volume I. p. 2.5-2.37. In Horwitz, W. (Ed.). Agricultural
Chemicals, Contaminants, Drugs. AOAC International, Maryland USA.

Balai Penelitian Tanah. 2009. Petunjuk Teknis Edisi 2: Analisis Kimia Tanah, Tanaman, Air, dan
Pupuk. Balai Penelitian Tanah, Bogor.

Barij, N., A. Stokes, T. Bogaard dan R. VVan Beek. 2007. Does growing on a slope affect tree xylem
structure and water relations?. Tree Physiology 27: 757—764.

Barnes, J., L. A. Anderson dan J. D. Phillipson. 2007. Herbal Medicines 3rd ed.. Pharmaceutical
Press, London.

Bates, L., R. P. Waldren, dan I. D. Teare. 1973. Rapid determination of free proline for water-
stress studies. Plant and Soil 39: 205-207.

Begum, F., R. M. Bajracharya, S. Sharma dan B. K. Sitaula. 2010. Influence of slope aspect on
soil physico-chemical and biological properties in the mid-hills of central Nepal. Int. J.
Sustain. Dev. World Ecol 17: 438—443.

Bennie, J., B. Huntley, A. Wiltshire, dan R. Baxter. 2008. Slope, aspect and climate: Spatially
explicit and implicit models of topographic microclimate in chalk grassland. Ecological
Modelling 216: 47-59.


http://www.whfoods.com/genpage.php?tname=foodspice&dbid=69

PENGARUH ARAH LERENG TERHADAP AKTIVITAS FISIOLOGIS DAN KUALITAS MINYAK DAUN
CENGKIH (Syzygium

aromaticum (L.) Merill &amp; Perry) DI PEGUNUNGAN MENOREH

UNIVERSITAS YOVI AVIANTO, Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dody Kastono, S.P., M.P.

GADJAH MADA Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

Bermawie N. 2014. Botani, Bahan Tanaman dan Jenis Cengkeh dalam Cengkeh : Sejarah,
Budidaya dan Industri. Indesco Jakarta dan Biologi UKSW, Salatiga.

Bhowmik, D., K. S. Kumar, A. Yadav, S. Srivastava, S. Paswan, dan A. S. Dutta. 2012. Recent
trends in indian traditional herbs Syzygium aromaticum and its health benefits. Journal of
Pharmacognosy and Phytochemistry 1: 13-23.

Bhuiyan, M. N. 1., J. Begum, dan F. Akter. 2010. Constituents of the essential oil from leaves and
buds of clove (Syzigium caryophyllatum (L.) Alston). African Journal of Plant Science, 4:
451-454,

Bieger, A., N. Rajakaruna, dan S. Harrison. 2014. Little evidence for local adaptation to soils or
microclimate in the post-fire recruitment of three Californian shrubs. Plant Ecology dan
Diversity 7: 411-420.

Bonan, G. 2015. Ecological Climatology Concepts and Applications. Cambridge University Press,
New York.

Campany, C. E., M. G. Tjoelker, S. Caemmerer, dan R. A. Duursma. 2016. Coupled response of
stomatal and mesophyll conductance to light enhances photosynthesis of shade leaves under
sunflecks. Plant, Cell dan Environment 39: 2762-2773.

Cantlon, J. 1953. Vegetation and microclimates of north and south slopes of Cushetunk Mountain,
New Jersey. Ecology Monography 23: 241-270.

Carins Murphy, M. R., G. J. Jordan dan T. J. Brodribb. 2014. Acclimation to humidity modifies
the link between leaf size and the density of veins and stomata. Plant, Cell dan Environment
37:124-131.

Casals, P., J. Romanya, J. Cortina, J. Fons, M. Bode dan V. R. Vallejo. Nitrogen supply rate in
scots pine (Pinus sylvestris L.) forests of contrasting slope aspect. Plant and Soil 168: 67—73.

Chaieb, K., H. Hajlaoui, T. Zmantar, A. B. Kahla-Nakbi, M. Rouabhia, K. Mahdouani, dan A.
Bakhrouf. 2007. The chemical composition and biological activity of clove essential oil,
Eugenia caryophyllata (Syzigium aromaticum L. Myrtaceae): a short review. Phytotherapy
research 21: 501-506.

Chen, Y., Y. Jiang, J. Duan, J. Shi, S. Xue, and Y. Kakuda. 2010. Variation in catechin contents
in relation to quality of ‘Huang Zhi Xiang’ Oolong tea (Camellia sinensis) at various growing
altitudes and seasons. Food Chemistry 119: 648-652.

Chishaki, N. dan T. Horiguchi. 1997. Responses of secondary metabolism in plants to nutrient
deficiency. Soil Sci. Plant Nutr. 43: 987-991.



PENGARUH ARAH LERENG TERHADAP AKTIVITAS FISIOLOGIS DAN KUALITAS MINYAK DAUN
CENGKIH (Syzygium

aromaticum (L.) Merill &amp; Perry) DI PEGUNUNGAN MENOREH

UNIVERSITAS YOVI AVIANTO, Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dody Kastono, S.P., M.P.

GADJAH MADA Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

Coble, D. W., K. S. Milner dan J. D. Marshall. 2001. Above and below ground production of trees
and other vegetation on contrasting aspects in Western Montana: A case study. For. Ecol.
Manage 42: 231-241.

Combs J. H., S. I. Long, dan J. Scurlock. 1985. Technique in Bioproductivity and Photosynthesis.
Pratley Journal 1: 223-225.

Cortes-Rojas, D. F., C. R. F. de Souza, dan W. P. Oliveira. 2014. Clove (Syzygium aromaticum):
A precious spice. Asian Pasific Journal of Tropical Biomedicine 4: 90-96.

Dail, D. B. dan J. W. Fitzgerald. 1999. S cycling in soil and stream sediment: Influence of season
and in situ concentrations of carbon, nitrogen and sulfur. Soil Biology and Biochemistry 31:
1395-1404.

Danthu, P., E. Penot, K. M. Ranoarisoa, J. C. Rakotondravelo, I. Michel, M. Tioller, T. Michels,
F. Normand, G. Razafimamonjison, F. Fawbush, dan M. Jahiel. 2014. The clove tree of
Madagascar : A success story with an unpredictable future. Bois et forets des tropique 320:
83-96.

Desta, F., J. J. Colbert, J. S. Rentch dan K. W. Gottschalk. 2004. Aspect induced differences in
vegetation, soil, and microclimatic characteristics of an Appalachian Watershed. Castanea 69:
92-108.

Dewick, P. M. 2002. The Shikimate Pathway: Aromatic Amino Acids and Phenylpropanoids in
Medicinal Natural Products. John Wiley and Sons Ltd, New Jersey.

Dinas Perkebunan Provinsi Bali. 2013. Cengkeh Komoditi Unggulan Perkebunan di Indonesia.
<http://www.disbun.baliprov.go.id/komoditi/detail/4-cengkeh>. Diakses pada 17 Juni 2016.

Djaenudin. 2003. Petunjuk Teknis Evaluasi Lahan untuk Komoditas Pertanian. Balai Penelitian
Tanah, Bogor.

Dong, M. dan W. M. He. 2003. Physiological acclimation and growth response to partial shading
in Salix Matsudana in Muus Sandland in China. Trees 17: 87-93.

Duran, J.,J. L. Morse, A. Rodriguez, J. L. Campbell, L. M. Christenson, C. T. Driscoll, T. J. Fahey,
M. C. Fisk, M. J. Mitchell, P. H. Templer and P. M. Groffman. 2017. Differential sensitivity
to climate change of C and N cycling processes across soil horizons in a northern hardwood
forest. Soil Biology and Biochemistry 107: 77-84.

Dwidjopuspito, T. 1986. Soil Moisture Prediction. Faculty of the Graduate School. University of
The Phillipines at Los Banos. Filipina. Disertasi.

Fageria, N. K. 2010. Mineral Nutrition of Rice. CRC Press, London.


http://www.disbun.baliprov.go.id/komoditi/detail/4-cengkeh

PENGARUH ARAH LERENG TERHADAP AKTIVITAS FISIOLOGIS DAN KUALITAS MINYAK DAUN
CENGKIH (Syzygium

aromaticum (L.) Merill &amp; Perry) DI PEGUNUNGAN MENOREH

UNIVERSITAS YOVI AVIANTO, Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dody Kastono, S.P., M.P.

GADJAH MADA Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

Ferguson, D. E. dan D. L. Adams. 1980. Response of advance grand fir regeneration to overstory
removal in northern Idaho. Forest Science 26: 537-545.

Ferry, B., F. Morneau, J. D. Bontemps, L. Blanc, and V. Freycon. 2010. Higher treefall rates on
slopes and waterlogged soils result in lower stand biomass and productivity in a tropical rain
forest. Journal of Ecology 98: 106-116.

Fitzpatrick, E. A. 1978. An Introduction to Soil Science. Longman Group Limited, Edinburgh.

Forman, R. T. 2014. Land Mosaics: The Ecology of Landscapes and Regions. Island Press,
Washington.

Frahm, J. P. dan S. R. Gradstein. 1991. An altitudinal zonation of tropical rain forests using
byrophytes. Journal of Biogeography 1: 669-678.

Freedman, D. A. 2009. Statistical Models: Theory and Practice. Cambridge University Press,
Cambridge.

Gairolal, S., N. M. Shariffl, A. Bhatt, and C. P. Kala. 2010. Influence of climate change on
production of secondary chemicals in high altitude medicinal plants: Issues needs immediate
attention. Journal of Medicinal Plant Research 4: 1825-1829.

Galicia, L., J. Lopez-Blanco, A. E. Zarco-Arista, V. Filips dan F. Garcia-Oliva. 1999. The
relationship between solar radiation interception and soil water content in a tropical deciduous
forest in Mexico. CATENA 36: 153-164.

Gallardo-Cruz, J. A., E. A. Perez-Garcia and J. A. Meave. 2009. B-Diversity and vegetation
structure as influenced by slope aspect and altitude in a seasonally dry tropical landscape.
Landscape Ecol 24: 473-482.

Gardner, F. P, R. B. Pearce dan R. L. Mitchell. 1991. Physiology of Crop Plant (Fisiologi Tanaman
Budidaya, alih bahasa: D.H. Goenadi). Gadjah Mada University Press, Yogyakarta.

Geiger, R., R. H. Aron dan P. Todhunter. 2003. The Climate Near The Ground. Lanham, MD,
USA: Rowman and Littlefield.

Goldschmidt, E. E. dan A. Golomb. 1982. The carbohydrate balance of alternate-bearing citrus
trees and the significance of reserves for flowering and fruiting. J. Amer. Soc. Hort. Sci. 107:
206-208.

Gong, X., H. Brueck, K. M. Giese, L. Zhang, B. Sattelmacher dan S. Lin. 2008. Slope aspect has
effects on productivity and species composition of hilly grassland in the Xilin River Basin
Inner Mongolia, China. Journal of Arid Environments 72: 483-493.



PENGARUH ARAH LERENG TERHADAP AKTIVITAS FISIOLOGIS DAN KUALITAS MINYAK DAUN
CENGKIH (Syzygium

aromaticum (L.) Merill &amp; Perry) DI PEGUNUNGAN MENOREH

UNIVERSITAS YOVI AVIANTO, Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dody Kastono, S.P., M.P.

GADJAH MADA Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

Guan, W., Li, S., Yan, R., Tang, S., dan C. Quan. 2007. Comparison of essential oils of clove buds
extracted with supercritical carbon dioxide and other three traditional extraction methods.
Food Chemistry 101: 1558-1564.

Harnani, E. D., M. Da’i, dan R. Munawaroh. 2010. Perbandingan kadar eugenol minyak atsiri
bunga cengkeh (Syzygium aromaticum (L.) Meer. dan perry) dari Maluku, Sumatera,
Sulawesi, dan Jawa dengan metode GC-MS. PHARMACON 11: 25-32.

Herwanto, J. E., A. Sudarsono, dan B. S. Hadi. 2013. Pemanfaatan sistem informasi geografis
untuk evaluasi kemampuan lahan dan arahan penggunaan lahan di kecamatan Samigaluh
kabupaten Kulon Progo. Geomedia 11: 42-51.

Hicks, R. R. dan P. S. Frank. 1984. Relationship of aspect to soil nutrients, species importance
and biomass in a forested watershed in West Virginia. Forest Ecology and Management 8:
281-291.

Holbrook, N. M. 2010. Water Balance of Plants In Plant Physiology. Sinauer Associates,
Sunderland.

Holland, P. G. dan D. G. Steyn. 1975. Vegetational responses to latitudinal variations in slope
angle and aspect. Journal of Biogeography 2: 179-183.

Hortensteiner, S. 2013. The Pathway of Chlorophyll Degradation: Catabolites, Enzymes and
Pathway Regulation. In Plastid Development in Leaves during Growth and Senescence.
Springer Netherlands, Dordrecht.

Hussain, A. I, F. Anwar, S. T. H. Sherazi dan R. Przybylski. 2008. Chemical composition,
antioxidant and antimicrobial activities of basil (Ocimum basilicum) essential oils depends on
seasonal variations. Food chemistry 108: 986-995.

lonescu, I. A., B. L. Mgller, dan R. Sanchez-Pérez. 2016. Chemical control of flowering time.
Journal of Experimental Botany 12: 1-14.

Isnaeni, A. dan Y. Sugiarto. 2010. Kajian kesesuaian lahan tanaman cengkeh (Eugenia aromatica
L.) berdasarkan aspek agroklimat dan kelayakan ekonomi (Studi kasus provinsi Sulawesi
Selatan). J.Agromet 24: 39-47.

Iswahyudi, A. S. 2015. Geologi dan Karakteristik Alterasi - Mineralisasi Endapan Epitermal
Sulfidasi Rendah (LS) dan Sulfidasi Tinggi (HS) di Pegunungan Menoreh, Kabupaten
Magelang Jawa Tengah, Indonesia. Tesis. Universitas Gadjah Mada, Yogyakarta.

ITIS. 2016. Syzygium aromaticum (L) Merr. dan L.M. Perry.
<http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSNdansearch_value=5061
67>. Diakses pada 16 Juni 2016.



http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=506167
http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=506167

PENGARUH ARAH LERENG TERHADAP AKTIVITAS FISIOLOGIS DAN KUALITAS MINYAK DAUN
CENGKIH (Syzygium

aromaticum (L.) Merill &amp; Perry) DI PEGUNUNGAN MENOREH

UNIVERSITAS YOVI AVIANTO, Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dody Kastono, S.P., M.P.

GADJAH MADA Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/
Januwati, M. 1993. Budidaya tanaman cengkeh. Prosiding temu Aplikasi Paket Teknologi
Tanaman Rempah dan Obat (Panili dan Jahe) ISBN 1993: 16-31.

Jirovetz, L., G. Buchbauer, I. Stoilova, A. Stoyanova, A. Krastanov, dan E. Schmidt. 2006.
Chemical composition and antioxidant properties of clove leaf essential oil. Journal of
Agricultural and Food Chemistry 54: 6303-6307.

Jones. H. G. 2014. Plants and Microclimate A Quantitative Approach to Environmental Plant
Physiology. Cambridge University Press, New York.

Kaiser, E., A. Morales, J. Harbinson, J. Kromdijk, E. Heuvelink, dan L. F. Marcelis. 2015.
Dynamic photosynthesis in different environmental conditions. Journal of experimental
botany 66: 2415-2426.

Kamatou, G. P., I. Vermaak, dan A. M. Viljoen. 2012. Eugenol—from the remote Maluku Islands
to the international market place: a review of a remarkable and versatile molecule. Molecules,
17:6953-6981.

Kozlowski, T. T. 1997. Response of woody plants to flooding and salinity. Tree Physiol. Monogr.
1:1-29.

Kirkpatrick, J., R. Fensham, M. Nunez, dan D. Bowman. 1988. Vegetation-radiation relation in
the wet-dry tropics: granite hills in Northern Australia. Vegetatio 76: 103-112.

Kjeldahl, J. 1883. New method for the determination of nitrogen in organic substances. Zeitschrift
fiir analytische Chemie 22: 366-383.

Knoepp, J. D. dan W. T. Swank. 1998. Rates of nitrogen mineralization across an elevation and
vegetation gradient in the southern Appalachians. Plant and Soil 204: 235-241.

Kobayashi, K. dan T. Masuda. 2016. Regulation of chlorophyll metabolism in plants. In Handbook
of Photosynthesis, Third Edition. CRC Press, Florida.

Kohnke, H. dan A. R. Bertrand. 1959. Soil Coservation. McGraw Hill, New York.

Koukos, P. K. dan K. I. Papadopoulou. 1997. Essential oil of Juniperus communis L. grown in
Northern Greece: variation of fruit yield and composition. J. Essent. Oil. Res. 9: 35-39.

Kramer, P.J. dan J. S. Boyer. 1995. Water Relation of Plant and Soils. Academic Press, San Diego.

Kreuzwieser, J. dan H. Rennenberg. 2014. Molecular and physiological responses of trees to
waterlogging stress. Plant, Cell dan Environment 37: 2245-2259.

Kutiel, P. 1992. Slope aspect effect on soil and vegetation in a mediterranean ecosystem. Israel
Journal of Botany 41: 243-250.



PENGARUH ARAH LERENG TERHADAP AKTIVITAS FISIOLOGIS DAN KUALITAS MINYAK DAUN
CENGKIH (Syzygium

aromaticum (L.) Merill &amp; Perry) DI PEGUNUNGAN MENOREH

UNIVERSITAS YOVI AVIANTO, Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dody Kastono, S.P., M.P.

GADJAH MADA Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

Kutiel, P. dan H. Lavee. 1999. Effect of slope aspect on soil and vegetation properties along an
aridity transect. Israel Journal of Plant Science 47: 169-178.

Lawless, J. 1995. The Illustrated Encyclopedia of Essential Oils: The Complete Guide to the Use
of Qils in Aromatherapy and Herbalium. Element Books, London.

Lea, J. P. dan R. C. Leegood. 1993. Plant Biochemistry and Molecular Biology. John Wiley and
Sons, New York.

Le Houerou, H. N. 2009. Bioclimatology and Biogeography of Africa. Springer, Berlin.

Letts, M. G., K. N. Nakonechny, K. E. Van Gaalen dan C. M. Smith. 2009. Physiological
acclimation of Pinus flexilis to drought stress on contrasting slope aspects in Waterton Lakes
National Park, Alberta, Canada. Canadian Journal of Forest Research 39: 629-641.

Lipscomb, M. V. dan E. T. Nilsen. 1990. Environmental and physiological factors influencing the
natural distribution of evergreen and deciduous ericaceous shrubs on northeast-and southwest-
facing slopes of the southern Appalachian mountains. American Journal of Botany 2: 517—
526.

Liu, X. dan B. H. Liu. 2014. Response of Larix gmelinii (Rupr.) Kuzen radial growth to climate
for different slope direction in Daxing’an Mountain. Journal of Northeast Forestry University
42:13-17.

Liu, C., Y. Wang, K. Pan, W. Li, L. Zhang. dan X. Shen. 2014. Responses of antioxidant defense
system to drought stress in the leaves of Fargesia denudata seedlings, the staple food on the
Giant Panda. Russ. J.PlantPhysiol 3: 374-383.

Liu, Y. dan B. Ma. 2014. The mathematical model of crown height in hedgerow orchard on
southern hill slope. World Journal of Engineering 11: 71-76.

Loziene, K. dan J. Labokas. 2012. Effects of abiotic environmental conditions on amount and
enantiomeric composition of a-pinene in Juniperus communis L. Biochemical Systematics
and Ecology 44: 36-43.

Maren, I. E., S. Karki, C. Prajapati, R. K. Yadav, dan B. B. Shrestha. 2015. Facing north or south:
Does slope aspect impact forest stand characteristics and soil properties in a semiarid trans-
Himalayan Valley?. Journal of Arid Environments 121: 112-123.

Mariana. L. 2013. Hama dan Penyakit Cengkeh di Wilayah Kabupaten Kediri Jawa Timur. SKripsi.
Institut Pertanian Bogor, Bogor.

Martz, F., R. Peltola, S. Fontanay, R. E. Duval, R. Julkunen-Tiitto and S. Stark. 2009. Effect of
latitude and altitude on the terpenoid and soluble phenolic composition of juniper (Juniperus
communis) needles and evaluation of their antibacterial activity in the boreal zone. Journal of
agricultural and food chemistry 57: 9575-9584.



PENGARUH ARAH LERENG TERHADAP AKTIVITAS FISIOLOGIS DAN KUALITAS MINYAK DAUN
CENGKIH (Syzygium

aromaticum (L.) Merill &amp; Perry) DI PEGUNUNGAN MENOREH

UNIVERSITAS YOVI AVIANTO, Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dody Kastono, S.P., M.P.

GADJAH MADA Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

McKiernan, A. B., B. M. Potts, M. J. Hovenden, T. J. Brodribb, N. W. Davies, T. Rodemann, S.
A. M. McAdam and J. M. O’Reilly-Wapstra. 2017. A water availability gradient reveals the
deficit level required to affect traits in potted juvenile Eucalyptus globulus. Annals of Botany
119:1043-1052

Medrano, H., J. M. Escalona, J. Bota, J. Gulias, dan J. Flexas. 2002. Regulation of photosynthesis
of C3 plants in response to progressive drought: stomatal conductance as a reference
parameter. Annals of botany 89: 895-905.

Méndez-Toribio, M., J. A. Meave, 1. Zermefio-Hernandez dan G. Ibarra-Manriquez. 2016. Effects
of slope aspect and topographic position on environmental variables, disturbance regime and
tree community attributes in a seasonal tropical dry forest. Journal of Vegetation Science 27:
1094-1103.

Mielke, M. S. dan B. Schaffer. 2010. Photosynthetic and growth responses of Eugenia uniflora L.
seedlings to soil flooding and light intensity. Environmental and Experimental Botany 68:
113-121.

Mphahlele, R. R., M. A. Stander, O. A. Fawole, and U. L. Opara. 2014. Effect of fruit maturity
and growing location on the postharvest contents of flavonoids, phenolic acids, vitamin C and
antioxidant activity of pomegranate juice (cv. Wonderful). Scientia Horticulturae 179: 36-45.

National Center for Biotechnology Information. 2005. Compound Summary for CID 5281520,
Compound Summary for CID 5281515, Compound Summary for CID 3314.
<https://pubchem.ncbi.nlm.nih.gov/compound/eugenol#section=Top>. Diakses pada 5 Juni
2017.

Niglas, A., P. Kupper, A. Tullus dan A. Sellin. 2014. Responses of sap flow, leaf gas exchange

and growth of hybrid aspen to elevated atmospheric humidity under field conditions. AoB
Plants 6: 1-14.

Nurdjannah, N. dan I. Mariska. 1988. Pengaruh tipe tanaman dan ketuaan daun cengkeh terhadap
kandungan minyak dan eugenolnya. Buletin Penelitian Tanaman Rempah dan Obat
(Indonesia) 3: 72-75.

Nurdjannah, N., A. Wahyudi dan Risfaheri. 1990. Perkembangan penelitian minyak atsiri sekunder
(cengkeh, pala, jahe, kemukus, kapolaga, lada). Penelitian Tanaman Rempah dan Obat
(Indonesia) 6: 54-65.

Olsen, S. R., C. V. Cole, F. S. Watanabe dan L. A. Dean. 1954, Estimation of available P in soils
by extraction with sodium bicarbonate. USDA cir. 939: 242-246.



PENGARUH ARAH LERENG TERHADAP AKTIVITAS FISIOLOGIS DAN KUALITAS MINYAK DAUN
CENGKIH (Syzygium

aromaticum (L.) Merill &amp; Perry) DI PEGUNUNGAN MENOREH

UNIVERSITAS YOVI AVIANTO, Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dody Kastono, S.P., M.P.

GADJAH MADA Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

Ouni, Y., A. Taamali, M. Guerfel, C. Abdelly, M. Zarrouk, and G. Flamini. 2012. The phenolic
compounds and compositional quality of Chétoui virgin olive oil: Effect of altitude. African
Journal of Biotechnology 11: 11842-11850.

Pang, J., W. Dong, Y. Li, X. Xia, Z. Liu, H. Hao, L. Jiang dan Y. Liu. 2017. Purification of
Houttuynia cordata Thunb. Essential oil using macroporous resin followed by microemulsion
encapsulation to improve its safety and antiviral activity. Molecules 22: 1-16.

Park, S. J., F. Gruber, J. H. Lee dan D. H. Lee. 2014. Growth characteristics of 18-year-old Abies
holophylla under different Pinus densiflora overstorey densities and slope aspects. ASIA
LIFE SCIENCES 23: 357-367.

Parker, K. C. 1991. Topography, substrate, and vegetation patterns in the northern Sonoran desert.
Journal of Biogeography 18: 151-163.

Paul, E. A. 2015. Soil Microbiology, Ecology and Biochemistry. Elsevier, Colorado.

Piria, R. S. dan M. Jayasekhar. 2008. Nutrient management in clove (Syzigium aromaticum L.) for
sustainable production. Journal of Spices and Aromatic Crops Volume 17: 194-196.

Plaster, E. J. 1997. Soil Science Management 3™ Ed. Delmar Publisher, Washington.
Poni, S., A. N. Lakso, C. Intrieri, B. Rebucci dan I. Filipetti. 2015. Laser scanning estimation of
relative light interception by canopy components in different grapevine training systems.

VITIS-Journal of Grapevine Research 35: 177-182.

Pook, E. dan C. Moore. 1966. The influence of aspect on the composition and the structure of dry
sclerophyll forest on Black Mountain of Canberra, ACT. Aust. J. Bot. 14: 223-242.

Prasetyo, A. 1984. Arah Lereng, Pengaruhnya terhadap Produktivitas Kopi Robusta (Coffea
canephora L.). Skripsi. Universitas Gadjah Mada, Yogyakarta.

Pusat Penelitian dan Pengembangan Perkebunan. 2012. Produksi Cengkeh Nasional.
<http://perkebunan.litbang.pertanian.go.id/?p=4219>. Diakses pada 16 Juni 2016.

Radcliffe, J. E dan K. R. Lefever. 1981. Aspect influences on pasture microclimate at Coopers
Creek, North-Canterbury. New Zealand Journal of Agricultural Research 24: 55-66.

Rahman, A. J. 2013. Ekspedisi Cengkeh. Penerbit Ininnawa, Makassar.
Rai, V., P. Vajpayee, S. N. Singh dan S. Mehrotra. 2004. Effect of chromium accumulation on

photosynthetic pigments, oxidative stress defense system, nitrate reduction, proline level and
eugenol content of Ocimum tenuiflorum L. Plant science, 167: 1159-11609.


http://perkebunan.litbang.pertanian.go.id/?p=4219

PENGARUH ARAH LERENG TERHADAP AKTIVITAS FISIOLOGIS DAN KUALITAS MINYAK DAUN
CENGKIH (Syzygium

aromaticum (L.) Merill &amp; Perry) DI PEGUNUNGAN MENOREH

UNIVERSITAS YOVI AVIANTO, Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dody Kastono, S.P., M.P.

GADJAH MADA Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

Raina, V. K., S. K. Srivastava, K. K. Aggarwal, K. V. Syamasundar, dan S. Kumar. 2001. Essential
oil composition of Syzygium aromaticum leaf from Little Andaman, India. Flavour and
Fragrance Journal 16: 334-336.

Rastogi, S., R. Kumar, C. S. Chanotiya, K. Shanker, M. M. Gupta, D. A. Nagegowda, dan A. K.
Shasany. 2013. 4-Coumarate: CoA ligase partitions metabolites for eugenol biosynthesis.
Plant and cell physiology 54: 1238-1252.

Razafimamonjison, G., M. Jahiel, T. Duclos, P. Ramanoelina, F. Fawbush, dan P. Danthu. 2014.
Bud, leaf and stem essential oil composition of Syzygium aromaticum from Madagascar,
Indonesia and Zanzibar. International Journal of Basic and Applied Sciences 3: 224-234.

Rech, J. A., R. W. Reeves dan D. M. Hendricks. 2001. The influence of slope aspect on soil
weathering processes in the Springerville volcanic field, Arizona. Catena 43: 49-62.

Reddy, K. R. dan H. F. Hodges. 2000. Climate Change and Global Crop Productivity. CABI
Publishing, Wallingford.

Renteria, L. Y., V. J. Jaramillo, A. M. Yrizar and A. P. Jimenez. 2005. Nitrogen and phosphorus
resorption in trees of a Mexican tropical dry forest. Trees 19: 431-441.

Rezaei, S. A. dan R. J. Gilkes. 2005. Aspects of landscape attributes and plant community on soil
chemical properties in rangelands. Geoderma 125: 167-176.

Richards, L. A., C. H. Wadleigh. 1952. Soil Physical Conditions and Plant Growth. American
Society of Agronomy Series Monographs, Volume Il. Academic Press, New York.

Robinson, B.W., dan M. Kusakabe. 1975. Quantitative preparation of sulftir dioxide for MS/32S
analyes from sulfides by combustion with cuprous oxide. Analytical Chemistry H 7 June.

Ruhnayat, A. 2007. Aplikasi model pemupukan berimbang pada tanaman cengkeh (Syzygium
aromaticum). Bul. Littro 18: 149-158.

Scholl, M., W. Eugster dan R. Bukard. 2010. Understanding the role of fog in forest hydrology:
stable isotopes as tools for determining input and partitioning of cloud water in montane
forests. Hydrol. Process. 1: 1-14.

Searcy, K. B., B. F. Wilson dan J. H. Fownes. 2003. Influence of bedrock and aspect on soils and
plant distribution in the Holyoke Range, Massachusetts. Journal of the Torrey Botanical
Society 130: 158-169.

Sharma, C. M., N. P. Baduni, S. Gairola, S. K. Ghildiyal dan S. Suyal. 2010. Effects of slope
aspects on forest compositions, community structures and soil properties in natural temperate
forests of Garwhal Himalaya. Journal of Forestry Research 21: 331-337.



PENGARUH ARAH LERENG TERHADAP AKTIVITAS FISIOLOGIS DAN KUALITAS MINYAK DAUN
CENGKIH (Syzygium

aromaticum (L.) Merill &amp; Perry) DI PEGUNUNGAN MENOREH

UNIVERSITAS YOVI AVIANTO, Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dody Kastono, S.P., M.P.

GADJAH MADA Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

Shaul, O. 2002. Magnesium transport and function in plants: teh tip of teh iceberg. Biometals 15:
309-323.

Shaxson, F. dan R. Barber. 2003. Optimizing Soil Moisture for Plant Production: The Significance
of Soil Porosity. FAO Soils Bulletin.

Sidari, M., G. Ronzello, G. Vecchio dan A. Muscolo. 2008. Influence of slope aspects on soil
chemical and biochemical properties in a Pinus laricio forest ecosystem of Aspromonte
(Southern Italy). European Journal of Soil Biology 44: 364-372.

Sigua, G. C., S. W. Coleman, J. Albano dan M. Williams. 2011. Spatial distribution of soil
phosphorus and herbage mass in beef cattle pastures: effects of slope aspect and slope position.
Nutr Cycl Agroecosyst 89: 59-70.

Sinclair, T. R., J. Devi, A. Shekoofa, S. Choudhary, W. Sadok, V. Vadez, M. Riar dan T. Ruffy.
2017. Limited-transpiration response to high vapor pressure deficit in crop species. Plant
Science 260: 109-118.

Soil Survey Staff. 2010. Key to Soil Taxonomy. United States Department of Agriculture Natural
Resources Conservation Service, USA.

Swift, M. J., O. W. Heal dan J. M. Anderson. Decomposition in Terrestrial Ecosystems. Blackwell
Scientific Publications, Oxford.

Tagliavini, M., M. Quartieri, and P. Millard. 1997. Remobilised nitrogen and root uptake of nitrate
for spring leaf growth, flowers and developing fruits of pear (Pyrus communis L.) trees. Plant
and Soil 195: 137-142.

Taiz, L dan E. Zeiger. 2010. Plant Physiology. Sinauer Associates, Sunderland.

Teixeira, A. F., A. B. Andrade, O. Ferrarese-Filho dan M. L. L. Ferrarese. 2006. Role of calcium
on phenolic compounds and enzymes related to lignification in soybean (Glycine max L.) root
growth. Plant Growth Regulation 49:69-76.

Van de Water, P. K., S. W. Leavitt dan J. L. Betancourt. 2002. Leaf d 13 C variability with
elevation, slope aspect, and precipitation in the southwest United States. Oecologia 132: 332—
343.

Van lersel, M. W. 2003. Short-term temperature change affect the carbon exchange characteristic
and growth of four bedding plant species. Journal AMER. Soc. HORT. Sci 128: 100-106.

Vaiciulyte, V. dan K. Loziene. 2013. Variation of chemical and morphological characters of leaves
and unripe cones in Juniperus communis. Botanica Lithuanica 19: 37-47.

Wahid, P. dan A. Ruhnayat. 1995. Pengaruh unsur-unsur iklim terhadap fluktuasi hasil cengkeh.
Jurnal Agronomi 11: 48-58.



PENGARUH ARAH LERENG TERHADAP AKTIVITAS FISIOLOGIS DAN KUALITAS MINYAK DAUN
CENGKIH (Syzygium

aromaticum (L.) Merill &amp; Perry) DI PEGUNUNGAN MENOREH

UNIVERSITAS YOVI AVIANTO, Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dody Kastono, S.P., M.P.

GADJAH MADA Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

Walkey, A. dan I. A. Black. 1934. An examination of degtjareff method for determination of soil
organic matter and a proposed modification of the chromic acid in soil analysis I. Exp J Soil
Sci 79: 459-465.

Wang, L. F. 2014. Physiological and molecular responses to variation of light intensity in rubber
tree (Hevea brasiliensis Muell. Arg.). PloS one 9: 1-10.

Widayat, Hadiyanto, B. Cahyono dan Ngadiwiyana. 2015. Optimization of eugenol extraction
from clove oil using response surface methodology. Modern Applied Science 9: 68-76.

Wijayanto, N. dan Nurunnajah. 2006. Intensitas cahaya, suhu, kelembaban dan perakaran lateral
mahoni (Swietenia macrophylla King.) di RPH Babakan Madang, BKPH Bogor, KPH Bogor.
Jurnal Silvikultur Tropika 3: 8-13.

Woods, L. E. dan G. E. Schuman. 1988. Cultivation and slope position effects on soil organic
matter. Soil Science Society of America Journal 52: 1371-1376.

Wu, W., Y. Fan, Z. Wan dan H. Liu. 2008. Assessing effects of digital elevation model resolutions
on soil-landcape correlations in a hilly area. Agriculture, Ecosystems and Environment 126:
209-216.

Wunsche, J. N. and A. N. Lakso. 2000. Apple tree physiology-Implications for orchard and tree
management. The Compact Fruit Tree 33: 82-88.

Xu, X., J. P. Schimel, P. E. Thornton, X. Song, F. Yuan dan S. Goswami. 2014. Substrate and
environmental controls on microbial assimilation of soil organic carbon: a framework for
Earth system models. Ecology letters 17: 547-555.

Yimer, F., S. Ledin dan A. Abdelkadir. 2006. Soil organic carbon and total nitrogen stocks as
affected by topographic aspect and vegetation in the Bale Mountains, Ethiopia. Geoderma
135: 335-344.

Yogalakshmi, B., P. Viswanathan, dan C. V. Anuradha. 2010. Investigation of anti-oxidant, anti-
inflammatory and DNA-protective properties of eugenol in thioacetamide-induced liver injury
in rats. Toxicology 268: 204-212.

Zandalinas, S. 1., R. Mittler, D. Balfagon, V. Arbona and A. G. Cadenas. 2017. Plant adaptations
to the combination of drought and high temperatures. Physiologia Plantarum 1: 1-15.

Zheng, Y., Z. Zhao, J. J. Zhou, H. Zhou, Z. S. Liang dan Z. B. Luo. 2011. The importance of slope
aspect and stand age on the photosynthetic carbon fixation capacity of forest: a case study
with black locust (Robinia pseudoacacia) plantations on the Loess Plateau. Acta physiologiae
plantarum 33: 419-429.



