PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN

CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

REFERENCES

AdAlsteinsson, S., Schjerring, J. K., Jensen, P. 1994. Regulation of phosphate
influx in winter wheat: root-shoot phosphorus interactions. Journal of Plant
Physiology. 143: 681-686.

Adediran, J. A., L. B. Taiwo., M. O. Akande., R. A. Sobulo., and O. J. Idowu. 2005.
Application of organic and inorganic fertilizer for sustainable maize and
cowpea yields in Nigeria. Journal of Plant Nutrition 27 (7): 1163-1181.

Adugna, G. 2016. A review on impact of compost on soil properties, water use and
crop productivity. Academic Research Journal of Agricultural Science and
Research 4 (3): 93-104.

Agegnehu, G., Chilot, Y., and Teklu, E. 2019. Soil Acidity Management. Ethiopian
Institute of Agricultural Research (EIAR). Addis Ababa. Ethiopia.

Agegnehu, G., vanBeek, C., and Bird, M. 2014. Influence of integrated soil fertility
management in wheat and tef productivity and soil chemical properties in
the highland tropical environment. Journal of Soil Science and Plant
Nutrition 14: 532-545.

Ahkami, A. H., White I. R. A., Handakumbura, P. P., and Jansson, C. 2017.
Rhizosphere engineering: enhancing sustainable plant ecosystem
productivity. Rhizosphere 3: 233-243.

Aldillah, R. 2015. Indonesian soybean production and consumption projection.
Journal of applied quantitative economics 8 (1): 9-23.

Amini, S., and Syamdidi. 2006. Concentration of nutrients in media and growth of
Chlorella vulgaris with inorganic fertilizers technical and analysis.
Fisheries Journal 8 (2): 201-206.

Anggraini, W., L. Fiteriani., Nur, N. P., Fri, R., A. Susanti., and E. Septiyani. 2021.
The effect of organic fertilizers and inorganic fertilizer on mustard growth
in Bahway village, Balik Bukit district, West Lampung regency. Journal of
Physics: Conference Series 1796.

86



PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN

CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Assefa, S., and Sisay T. 2019. The principal role of organic fertilizer on soil
properties and agricultural productivity. Agricultural Research and
Technology 22 (2): 46-50.

Astuti, P., Sampoerno., and Ardian. 2015. Test of some Azolla pinata liquid
fertilizer concentration on the growth of oil palm seeds (Elais guineensis
Jacq.) in pre nursery. JOM Faperta 2 (1).

Aulia, R., Rosmayati., and E. S. Bayu. 2014. Growth respons and production of
black soybean varieties (Glycine max. L) based on seed size. Journal of
Agroecotechnology 2 (4): 1324-1331.

Badan Pusat Statistik. 2022. Soybean Imports by Main Country of Origin, 2017-
2021.  https://www.bps.go.id/statictable/2019/02/14/2015/impor-kedelai-

menurut-negara-asal-utama-2010-2021.html. Accessed on November 21",

2022.

Bachtiar, B., and A. H. Ahmad. 2019. Analysis of the nutrient content of compost
Cassia siamea with addition of activator promi. Journal of Biology
Makassar 4(1): 68-76.

Banerjee, A., Sanyal, S., and Sen, S. 2012. Soil phosphatase activity of agricultural
land: a possible index of soil fertility. Agricultural Science Research Journal
2 (7): 412-419.

Bedada, W. 2015. Compost and fertilizer: Alternatives or complementary?
Management feasibility and long-Term effects on soil fertility in an
Ethiopian Village. Doctroal Thesis. Swedish University of Agricultural
Sciences.

Berg, G., and K. Smalla. 2009. Plant species and soil type cooperatively shape the
structure and function of microbial communities in the rhizosphere. FEMS
Microbiol Ecology 68: 1-13.

Bertoldi, M., Vallini, G., and Pera, A. 1983. The biology of composting: a review.
Waste Management and Research 1: 157-176.

Bisht, N., and Puneet, S. C. 2020. Excessive and Disproportionate Use of Chemicals

Cause Soil Contamination and Nutritional Stress. IntechOpen. London.

87


https://www.bps.go.id/statictable/2019/02/14/2015/impor-kedelai-menurut-negara-asal-utama-2010-2021.html
https://www.bps.go.id/statictable/2019/02/14/2015/impor-kedelai-menurut-negara-asal-utama-2010-2021.html

PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN

CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Bolan, N. S., M. J. Hedley., and R. E. White. 1991. Processes of soil acidification
during nitrogen cycling with emphasis on legume based pastures. Plant and
Soil 134: 53-63.

Bull, H., P.G. Murray., D. Thomas., A. M. Fraser., and P. N. Nelson. 2002. Acid
phosphatase. J. Clin. Pathol. 55: 65-72.

Cavell, A. J.1955. The colorimetric determination of phosphorus in plant materials.
Journal of Science Food Agriculture 6: 479.

Cesco, S., T. Mimmo., G. Tonon., N. Tomasi., R. Pinton., R. Terzano., G.
Neumann., L. Weisskopf., G. Renella., L. Landi., and P. Nannipieri. 2012.
Plant-borne flavonoids released into the rhizosphere: impact on soil
bioactivities related to plants nutrition. Biology Fertilization Soil 48: 123-
149.

Cevheri, C. 1., and A. Yilmaz. 2018. The effects of different doses of cattle manure
on yield and yield components as second crop organic soybean production.
Journal of Agriculural Science 28 (3): 271-277.

Chandini., Kumar, R., Kumar, R., and Prakash, O. 2019. Chapter 5: The impact of
chemical fertilizers on our environment and ecosystem. In: Research Trends
in Environmental Sciences, 2" Edition, 69-86.

Chin, W. W. 1998. Modern Methods for Business Research: The Partial Least
Squares Aproach to Structural Equation Modeling. Lawrence Erlbaum
Associates, London.

Chuan., N., P. Gao., B. Wang., W. Lin., N. Jiang., and K. Cai. 2017. Impacts of
chemical fertilizer reduction and organic amendments supplementation on
soil nutrient, enzyme activity and heavy metal content. Journal of
Integrative Agriculture 16 (8): 1819-1831.

Dakora, F. D., and Phillips, D. A. 2002. Root exudates as mediators of mineral
acquisition in low-nutrient environments. Plant Soil 245: 35-47.

Dar, G. H., Rouf, A. B., Mohammad, A. M., and Khalid, R. H. 2021. Microbiota
and Biofertilizers, Vol 2. Springer. Cham, Switzerland.

Dartius. 1990. Plant Physiology 2. Agriculure Faculty of Universitas Sumatra
Utara. Medan.

88



PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN
CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Dessaux, Y., Grandclément, C., and Faure, D. 2016. Engineering the rhizosphere.
Trends Plant Sci. 21: 266-278.

Destasari, A. N., Suharyono., and E. Yulianto. 2015. The influence of domestic
soybean production and world soybean prices on soybean import volume in
Indonesia (Study of soybean import volume 1996-2013). Journal of
Business Administration 1 (1): 1-8.

Ding, X., L. Fu., C. Liu., F. Chen., E. Hoffland., J. Shen., F. Zhang., and G. Feng.
2011. Positive feedback between acidification and organic phosphate
mineralization in the rhizosphere of maize (Zea mays L.). Plant Soil 349:
13-24.

Dotaniya, M. L., and Vasudev, M. 2015. Rhizosphere effect on nutrient availability
in soil and its uptake by plants: a review. Proceedings of the National
Academy of Sciences, India - Section B: Biological Sciences 85 (1): 1-12.

Fabre, F., and Claude, P. 2000. Nitrogen nutrition, yield and protein content in
soybean. Plant Science 152: 51-58.

Fahmi, N., Syamsuddin., and A. Marliah. 2014. Effect of organic and inorganic
fertilizer on growth and yield of soybean (Glycine max (L.) Merrill). Journal
of Floratek 9: 53-62.

Fang, P., David, A., Guanghua, L., Ali, S., and Quan, Q. 2021. Substituting organic
fertilizer for chemical fertilizer: evidence from apple growers in China.
Land 10 (858): 1-24.

Gadzama, 1. 2022. Soaking as a processing method to improve the nutritional value
of soybeans for livestock. Acta Scientific Agriculture 6 (8): 9-16.

George, T. S., Gregory, P. J., Robinson, J. S., and R. J. Buresh. 2002. Changes in
phosphorus concentrations and pH in the rhizosphere of some agroforestry
and crop species. Plant Soil 246: 65-73.

Gianfreda, L. 2015. Enzymes of importance to rhizosphere processes. Journal of
Soil Science and Plant Nutrition 15 (2): 283-306.

Hakim, S., Naqqash, T., Nawaz, M. S., Laraib, 1., Siddique, M. J., Zia, R., Mirza,
M. S., and Imran, A. 2021. Rhizosphere engineering with plant growth-

89



PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN
CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

promoting microorganisms for agriculture and ecological sustainability.
Front. Sustain. Food Syst. 5: 617157.

Hamdani, K. K. and H. Susanto. 2020. Development of shade tolerance varieties to
support improvement of food crop production. Journal of Planta Simbiosa
2 (1): 23-36.

Hanafiah, A. L. 2005. Basics of Soil Sciences. Raja Grafindo Persada. Jakarta.

Hartatik, W., and L. R. Widowati. 2006. Manure: Organic Fertilizer and Biological
Fertilizer. Agricultural Research and Development Agency.

Hartatik, W., Husnain., and Ladiyani, R. W. 2015. Role of organic fertilizer to
improving soil and crop productivity. Journal of Land Resources 9 (2): 107-
120.

Havlin, J. L, J. D. Beaton., S. L. Tisdale., and W. L. Nelson. 2005. Soil Fertility and
Fertilizers: An Introduction to Nutrient Management 7" Edition. Pearson
Education Inc. Upper Saddle River, New Jersey.

Hefter, P., A. Gruere., and T. Roberts. 2017. Assesment of Fertilizer Use by Crop
at the Global. International Fertilizer Association and International Plan
Nutrition Institute.

Hermans, C., Hammond, J. P., White, P. J., and Verbruggen, N. 2006. How do
plants respond to nutrient shortage by biomass allocation?. Trends in Plant
Science 11: 610-617.

Hinsinger, P., Plassard, C., Tang, C., and Jaillard, B. 2003. Origins of root mediated
pH changes in the rhizosphere and their responses to environmental
constraints: a review. Plant and Soil 248: 43-59.

Hoffland, E., Findenegg, G. R., and Nelemans, J. A. 1989. Solubilization of rock
phosphate by rape: Local root exudation of organic acids as a response to P-
starvation. Plant and Soil 113: 161-165.

Isroi. 2008. Compost. Indonesian Plantation Biotechnology Research Institute.
Bogor.

Jones, D., Dennis, P., Owen, A., and Van Hees, P. 2003. Organic acid behavior in
soils—misconceptions and knowledge gaps. Plant and Soil 248: 31-41.

90



PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN
CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Kakanga, C. J. R., N. S. Ai., and P. Siahaan. 2017. Root:shoot ratio of North
Sulawesi local rice under waterlogging and drought at the vegetative phase.
Journal of Bioslogos 7 (1): 17-21.

Kautz, T., W. Amelung., F. Ewert., T. Gaiser., R. Horn., R. Jahn., M. Javaux., A.
Kemna., Y. Kuzyakov., J. Munch., S. Patzold., S. Peth., H. W. Scherer., M.
Schloter., H. Schneider., J. Vanderborght., D. Vetterlein., A. Walter., G. L.
B. Wiesenberg., and U. Kopke. 2013. Nutrient acquisition from arable
subsoils in temperate climates. Soil Biology and Biochemistry: 1003-1022.

Khaerunnisa, A., Arifah, R., Sjarif, A. A. 2015. Comparison of growth and
production of edamame soybean (Glycine max (L.) Merr.) with various
dosages of organic and synthetic fertilizers. Journal of Agronida 1 (1): 11-
20.

Kusdiana, Z. M., R. Purwasih., and A. Romalasari. 2019. Utilization of edamame
(Glycine max (L.) Merril) waste as compost fertilizer at PT. Lumbung Padi.
IRWNS: 264-272.

Kyveryga, P. M., A. M. Blackmer., J. W. Ellsworth., and R. Isla. 2004. Soil pH
effects on nitrification of fall-applied anhydrous ammonia. Soil Science
Society of America Journal 68 (2): 545-551.

Lambers, H., Chapin, F. S., and Pons, T. L. 2008. Plant physiological ecology.
Springer, New York.

Lambers, H., Shane, M. W., Cramer, M. D., Pearse, S. J., Veneklaas, E. J. 2006.
Root structure and functioning for efficient acquisition of phosphorus:
matching morphological and physiological traits. Annals of Botany 98:
693-713.

Lawn, R. J., and C. S. Ahn. 1985. Mungbean (Vigna radiate (L.) Wilczek/Vigna
mungo (L.) Hepper). In: Summerfield, R. L., E. H. Roberts. Grain Legumes
Crops. Collin. London. 584-604.

Li, H., Shen, J., Zhang, F., Tang, C., and Lambers, H. 2008. Is there a critical level
of shoot phosphorus concentration for cluster-root formation in Lupinus

albus?. Functional Plant Biology 35: 328-336.

91



UNIVERSITAS
GADJAH MADA

PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN

CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Mabagala, F. S., and Marco, E. M. 2022. On the tropical soils; The influence of

organic matter (OM) on phosphate bioavailability. Saudi Journal of

Biological Sciences 29: 3635-3641.

Mahdi, N. N., and Suharno. 2019. Analysis of influence factors import of soybean

in Indonesia. Agribusiness Forum 9 (2): 160-184.

Mamia, A., A. K. M. R. Amin., T. S. Roy., and G. M. Faruk. 2018. Influence of

inorganic and organic fertilizers on growth and yield of soybean.

Bangladesh Agronomy Journal 21 (1): 77-81.

Manshuri, A. G. 2010. N, P, and K fertilization in soybean according to plant needs

and land carrying capacity. Agricultural Food Crop Research 29 (3): 171-
179.

Mansyur, N. L., Eko, H. P., and Aditya, M. 2021. Fertilizer and Fertilization. Syiah

Kuala University Press. Aceh.

Margalef, O., J. Sardans., M. Fernandez-Martinez., R. Molowny-Horas., 1. A.

Janssens., P. Ciais., D. Goll., A. Ritcher., M. Obersteiner., D. Asensio., and
J. Penuelas. 2017. Global patterns of phosphatase activity in natural soils.
Scientific Reports 7 (1337): 1-13.

Marschner, P., and S. Timonen. 2005. Interactions between plant species and

mycorrhizal colonization on the bacterial community composition in the

rhizosphere. Applied Soil Ecology 28:23-36.

Mastur., Syafaruddin., and M. Syakir. 2015. Role and management of sugarcane

nitrogen nutrient to increase productivity. Perspektif 14 (2): 73-86.

Matsuyama, N., S. Karim., C. Sasaki., M. Aoyama., F. Seito., H. Fujisiwa., and M.

Saigusa. 2012. Chemical and physical properties of Andosols in Aomori
Prefecture described in a soil survey report on reclaimed land. Journal of

Agronomy 11(3): 73-78.

McNear, D. H. 2013. The rhizosphere-roots, soil and everything in between. Nature

Education Knowledge 4 (3): 1.

McWilliams, D. A., D. R. Berglund., and G. J. Endres. 1999. Soybean Growth and

Management. North Dakota State University. North Dakota.

92



PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN

CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Minardi, S., Isna, L. H., and Alif, H. L. N. 2020. Adding manure and zeolite to
improve soil chemical properties and increase soybean yield. Journal of Soil
Science and Agroclimatology 17 (1): 1-6.

Mohammad, B. T., Hala, I. D., Atef, J., Saleh, A., and Christian, K. 2017. Isolation
and characterization of thermophilic bacteria from Jordanian hot springs:
Bacillus licheniformis and Thermomonas hydrothermalis isolates as
potential producers of thermostable enzymes. International Journal of
Microbiology: 1-12.

Morya, J., R. K. Tripathi., N. Kumawat., M. Singh., R. K. Yadav., I. S. Tomar., and
Y. K. Sahu. 2018. Influence of organic and inorganic fertilizers on growth,
yields, and nutrient uptake of soybean (Glyscine max Merril L.) under
Jhabua Hills. International Journal of Current Microbilogy and Applied
Sciences 7 (2): 725-730.

Mukai, M., K. Hiruma., T. Nishigaki., Y. D. Utami., J. Otaka., T. Yoshihashi., S.
P. Saliou., A. Z. Oo., T. Takai., and Y. Tsujimoto. 2022. Potential role of
rhizosphere microbiome on root exudations and phosphorus uptake of rice
under ooded soil culture. Japan International Research Center for
Agricultural Sciences: 1-19.

Munawar, A. 2011. Soil Fertility and Plant Nutrition. IPB Press. Bogor.

Neina, D. 2019. The Role of Soil pH in Plant Nutrition and Soil Remediation.
Applied and Environmental Soil Science: 1-9.

Newman, E. 1966. A method of estimating the total root length of root in a sample.
Journal of Applied Ecology 3: 139-145.

Niu, Y., Chai, R., Jin, G., Wang, H., Tang, C., and Zhang, Y. 2012. Responses of
root architecture development to low phosphorus availability: a review.
Annals of Botany 112: 391-408.

Nleya, T., P. Sexton., K. Gustasfon., and J. M. Miller. 2019. Soybean Growth
Stages. In book iGrow Soybean: Best Management Practices for Soybean
Production. South Dakota State University Extension.

Noordwijk, M., and Kurniatun, H. 2006. Agricultural intensification, soil

biodiversity and agro-ecosystem function. Agrivita 28 (3).

93



PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN

CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Nurjannah, E., Sumardi., and Prasetyo. 2020. Provision of management as soil
improvement for the growth and results of melon (Cucumis melo L.) in
Ultisol. Indonesian Journal of Agriculture Sciences 22 (1): 23-30.

Nuryani, E., G. Haryono., and Historiwati. 2019. The effect of dosage ang time of
giving P fertilizer on the uptensed type of beans (Phaseolus vulgaris, L.).
Journal of Tropical and Subtropical Agricultural Sciences 4 (1): 14-17.

Paulin, B., and Peter, O'M. 2008. Compost production and use in horticulture.
Western Australian Agriculture Authority Bulletin 4746.

Permadi, K., and Yati, H. 2015. Application of N, P, and K fertilizers based on site-
specific nutrient management to increase soybean productivity. Agrotrop 5
(1): 1-8.

Philippot, L., Raaijmakers, J. M., Lemanceau, P., and Van Der Putten, W. H. 2013.
Going back to the roots: the microbial ecology of the rhizosphere. Nat. Rev.
Microbiol. 11: 789-799.

Polnaya, F., and M. K. Lesilolo. 2012. Effect of concentration of green tonik
fertilizer and the aplication time on growth of cacao seddling (Theobroma
cacao L.). Jurnal of Agricultural Cultivation 8: 31-38.

Pramono, E., M. S. Hadi., and M. Kamal. 2020. Viability of soybean seed (Glycine
max (L.) Merril) running by natural storage and by accelerated aging with
ethanol. Journal of Agrotropika 19 (1): 43-56.

Purba, R. 2016. Respone of growth and production of soybean to biofertilization in
dry land in Pandeglang, Banten. Journal of Agricultural Technology
Assessment and Development 19 (3): 253-261.

Purcell, L. C., M. Salmeron., and L. Ashlock. 2014. Soybean Growth and
Development. Arkansas Soybean Production Handbook. University of
Arkansas System.

Purnomo, E. A., E. Sutrisno., and S. Sumiyato. 2017. Effect of C/N ratio variation
on compost production and potassium (K), phosphate (P) content from
banana stems with combination of cow manure in vermicomposting systems

6 (2): 1-15.

94



PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN
CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Rahayu, M., E. Purwanto., A. Setyawati., A. T. Sakya., Samanhudi., A. Yunus., D.
Purnomo., G. C. Handoyo., R. B. Arniputri., and S. Na’imah. 2021. Growth
and yield response of local soybean in the giving of various organic
fertilizer. Earth and Environmental Science 905: 1-5.

Rahmawati, I. D., K. I. Purwani., and Anton. M. 2018. The effect of P fertilizer
concentration on the height and length of mycorrhizal infected Tagetes
erecta L. (Marigold) roots grown hydroponically. ITS Scinece and Arts
Journal 7 (2): 42-46.

Rathod, B. U., N. R. Dattagonde., M. P. Jadhav., and P. P. Behre. 2017. Effect of
different growth regulators on soybean (Glycine max L.) regeneration.
International Journal of Current Microbiology and Applied Sciences 6 (11):
2726-2731.

Rejsek, K. 1988. Phosphatases in forest soils. Acta Universitaty Agriculturae Brno
Facultas silviculturae 57: 59 — 83.

Roidah, I. S. 2013. Benefit of using organic fertilizer for soil fertility. Journal of
Tulungagung University BONOROWO 1 (1): 30-42.

Rosi, A., A. Niswati., S. Yusnaini., and A. K. Salam. 2016. Determining the best
dosage and size of superphosphate fertilizer to support the growth and
absorption of soybean (Glycine max [L.] Merril). Journal of Agrotek
Tropika 4 (1): 70-74.

Rosniawaty, S., R. Sudiraja., M. Ariyanti., and S. Mubarok. 2021. Effect of organic
matter on soil fertility and growth and physiology of young cocoa plants
transplanted into Inceptisol. Cultivation Journal 20 (3): 160-167.

Saidy, A. R. 2018. Soil Organic Matter: Classification, Function, and Study
Methods. Lambung Mangkurat University Press. Banjarmasin.

Saigusa, M., M. Toma., and M. Nanzyo. 1996. Alleviation of subsoil acidity in
nonallophanic Andosols by phosphogypsum application in topsoil. Soil
Science Plant Nutrition 42 (2): 221-227.

Sari, M. N., Sudarsono., and Darmawan. 2017. Effect of organic matter on
phosphorus availability in soils rich of Al and Fe. Soil and Land Bulletin 1
(1): 65-71.

95



PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN

CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Savage, J., Theodore, C., and James, D. M. 1973. Population changes in enteric
bacteria and other microorganisms during aerobic thermophilic windrow
composting. Applied Microbiology 26 (6): 969-974.

Savci, S. 2012. An agricultural pollutant: chemical fertilizer. International Journal
of Environmental Science and Development 3 (1): 77-80.

Setyorini, D., Rasti, S., and E. K. Anwar. 2006. Compost. /n Simanungkalit, R. D.
M., Didi, A. S., Rasti, S., Diah, S., and Wiwiek, H. Organic Fertilizer and
Biological Fertilizer. Center for Agricultural Research and Development,
Bogor : 11-40.

Shen, Q., Zhihui, W., Yan, D., Haigang, L., Yuxin, M., and Jianbo, S. 2018. The
responses of root morphology and phosphorus-mobilizing exudations in
wheat to increasing shoot phosphorus concentration. AoB PLANTS 10: 1-
11.

Somers, E., J. Vanderleyden., and M. Srinivasan. 2004. Rhizosphere bacterial
signaling: a love parade beneath our feet. Crit. Rev. Microbiol 30: 205-240.

Subaedah, St., Andi. R., and Sabahannur, 2019. Phosphate fertilization efficiency
improvement with the use of organic fertilizer and its effect on soybean
plants in dry land. Pakistan Journal Biology Science 22: 28-33.

Sumbayak, R. J., and Rianto, R. G. 2020. The effect of phosphate fertilizer and
organic fertilizer on growth and yield soybean (Glycine max L. Merill).
Journal of Darma Agung 28 (2): 253-268.

Sunilkumar, K., Andani, G., R. Nagaraj., P. Veeranagappa., R. Jayaprakash., and
Shankargowda, P. 2013. Influence of integrated nutrient management on
growth, yield, nutrient uptake and economics of vegetable soybean.
International Journal of Forestry and Crop Improvement 4 (1): 24-27.

Susanti, R. A., T. Sumarni., and Eko, W. 2013. Effect of organic matters to the
growth and yield of paddy (Oryza sativa L.) Inpari 13 variety in jajar legowo
cropping system. Journal of Plant Production 1 (5): 456-463.

Tadano, T., and H. Sakai. 1991. Secretion of acid phosphatase by the roots of
several crop species under phosphorus-deficient conditions, Soil Science

and Plant Nutrition, 37 (1): 129-140.

96



PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN

CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Tamba, H., T. Irmansyah., and Yaya, H. 2017. Growth and production of soybean
response on application of cow manure and organic liquid fertilizer. Journal
of Agroecotechnology 5 (2): 307-314.

Tantriani,, W, Cheng., and K. Tawaraya. 2023. Screening for low
phosphorus-tolerant soybean cultivars from the Japanese core collection.
Euphytica 213: 1-13.

Tarafdar, J. C., Yadav, R. S., and Meena, S. C. 2001. Comparative efficiency of
acid phosphatase originated from plant and fungal sources. Journal of Plant
Nutrition and Soil Science 164: 279-282.

Tarafdar, J., and Jungk, A. 1987. Phosphatase activity in the rhizosphere and its
relation to the depletion of soil organic phosphorus. Biology and Fertility of
Soils 3: 199-204.

Tulungen, A. G., Pemmy, T., Maria, M., John, L. R., and Stella, M. T. 2019.
Determining organic fertilizer formulation for more efficient use of phonska
on sweet corn (Zea mays saccharate Sturt.). Eugenia 25 (2): 56-62.

USDA PSD. 2022. World agricultural production. Circular Series: 1-37.

Veneklas, E. J., Stevents, T., Cawthray, G. R., Turner, N. C., Grigg, A. M., and
Lambers, H. 2003. Chickpea and white lupin rhizosphere organic acid vary
with soil properties and enhance phosphorus uptake. Plant Soil 248: 187-
197.

Wang, X., Zhao, X., Jiang, C., Li, C., Cong, S., Wu, D., Chen, Y., Yu, H., and
Wang, C. 2015. Effects of potassium deficiency on photosynthesis and
photoprotection mechanisms in soybean (Glycine max (L.) Merr.). Journal
of Integrative Agriculture 14 (5): 856-863.

Wang, Y. P., B. Z. Houlton., and C. B. Field. 2007. A model of biogeochemical
cycles of carbon, nitrogen, and phosphorus including symbiotic nitrogen
fixation and phosphatase production. Global Biogeochemical Cycles 21:
1018-1029.

Wasaki, J., Yamamura, T., Shinano, T., and Osaki, M. 2003. Secreted acid
phosphatase is expressed in cluster roots of lupin in response to phosphorus

deficiency. Plant and Soil 248: 129-136.

97



PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN

CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Wijanarko, A., and Abdullah, T. 2008. Determination of the need for P fertilizer for
soybean, peanut, and green bean plants based on soil tests on Ultisol acid
dry land. Bulletin of Palawija 15: 1-8.

Wijayanti, N. T., Tri, W., and Untung, S. 2021. Soybean plant growth and
production of Argomulyo variety on NPK fertilization. Journal of
Agricultural Sciences 15 (2): 103-112.

Xiang, Y., Jin, J., He, P., and Liang, M. 2008. Recent advances on the technologies
to increase fertilizer use efficiency. Agriculutral Sciences in China 7 (4):
469-479.

Yan, M., Li, Z., Yuanyuan, R., Tingting, Z., Shaowei, Z., Hongbing, L., Yinglong,
C., and Suiqi, Z. 2022. The higher water absorption capacity of small root
system improved the yield and water use efficiency of maize. Plants 11: 1-
17.

Yilmaz, A., V. Beyyavas., I. Cevheri., and H. Haliloglu. 2005. Determination of
some soybean (Glycine max (L.) Merrill) cultivars and genotypes as second
crop under harran plain ecological conditions 9 (2): 55-61.

Zhuang, X., J. Gao., M. Ma., S. Fu., and G. Zhuang. 2013. Review bioactive
molecules in soil ecosystems: Masters of the underground. International

Journal of Molecule Sciences 14: 8841-8868.

98



	REFERENCES

