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ABSTRACT 

Abstract: The level of soil fertility based on nutrients is influenced by the topography of 
a region. The purpose of this study was to determine the status of soil fertility at a 
topography of 300-350 masl in the Mandala customary forest based on C, N, P and K 
content. , 320-330 masl, 330-340 masl and 340-350 masl. Soil analysis uses chemical 
laboratory tests to determine the content of C, N, P and K. Elements C, N, P and K are 
associated with soil fertility criteria. Then determining the status of soil fertility is done 
by looking for the scoring of the element criteria. The results showed that the status of 
soil fertility in the Mandala customary forest was very high. At 330-350 masl 
topography, soil fertility is classified as very high, while soil fertility is very high at 300-
330 masl topography. The higher a place, the chemical properties of the soil will 
increase, so that soil fertility will increase. The altitude limit that affects soil fertility 
starts from 0 masl <-> 3000 masl. Soil fertility status can be used as a guide in making 
decisions in managing forests to maintain the availability of nutrients. 
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Abstrak:Tingkat kesuburan tanah berdasarkan unsur hara dipengaruhi oleh 

topography suatu wialyah. Tujuan penelitian ini adalah untuk mengetahui status 

kesuburan tanah pada topografi 300-350 mdpl di hutan adat Mandala berdasarkan 

kandungan C, N, P dan K. Sampel tanah diambil dari 5 titik topografi yang berbeda 

yaitu pada ketinggian 300-310 mdpl, 310-320 mdpl, 320-330 mdpl, 330-340 mdpl dan 

340-350 mdpl. Analisis tanah menggunakan uji laboratorium kimia untuk mengetahui 

kandungan C, N, P dan K. Unsur C, N, P dan K dikaitkan dengan kriteria kesuburan 

tanah. Kemudian penentuan status kesuburan tanah dilakukan dengan mencari 

skoring dari kriteria elemen. Hasil penelitian menunjukkan bahwa status kesuburan 

tanah di hutan adat Mandala sangat tinggi. Pada topografi 330-350 mdpl, kesuburan 

tanah tergolong sangat tinggi, sedangkan kesuburan tanah sangat tinggi pada topografi 

300-330 mdpl. Semakin tinggi suatu tempat maka sifat kimiawi tanah semakin 

meningkat, pada ketinggian sehingga kesuburan tanah semakin meningkat. Batas 

ketinggian yang mempengaruhi kesuburan tanah mulai dari 0mdpl<->3000mdpl. Status 

kesuburan tanah dapat dijadikan pedoman dalam mengambil keputusan dalam 

mengelola hutan untuk menjaga ketersediaan unsur hara. 

Kata Kunci: Kesuburan Tanah; Topography; Bahan Organik Tanah; Forest 
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A. INTRODUCTION  
Land is a natural resource as a medium for growing plants. The function of land 

is as a life supporter and planting media for plants because of the land is on which 
the living creatures stand on it (Arsyad, 2010). The nature of the soil affects its 
fertility (Darmawijaya, 1990) which has an impact on living things on it. Soil 
fertility is identified from the availability of sufficient and balanced nutrients to 
guarantee its growth. Thus, fertile or infertile land is associated with both physical 
and chemical properties, because these two properties influence each other. The 
physical properties of the soil include texture, structure and permeability, while 
the chemical properties include pH, the nutrient content consists of nitrogen, 
phosphorus, potassium and other organic materials. The number of species and 
number of plants can also contribute to soil fertility either physically or chemically  
(Sumarni et al., 2010)such as leaf and stem avalanches and rotting fruit can help in 
the supply of nutrients. Soil nutrients especially N are correlated with microbial 
biomass and plant litter microbes (Cotrufo et al., 2013; Sumarni et al., 2010) 

Soil fertility varies in one place depending on its forming factors that parent 
material, topography, climate, organism, and time affect the formation of soil and 
its development. These factors do not work alone, but cooperate in producing land. 
Certain conditions of one of the soil forming factors are more dominant than 
others, so that heterogeneous soil properties are formed (Priyono & Priyana, 
2016). The heterogeneous nature of soil causes different fertility, (Foth & Turk, 
1972) and (Birkeland, 1984)  suggest that the rate of development or soil fertility 
can be assessed based on color, depth, texture, structure, and nutrients. Therefore, 
soil fertility or development is not the same for different topography. The level of 
soil fertility can be done through an elemental diagnosis (Prabowo & Subantoro, 
2018). 

Soil fertility levels can decrease if available nutrients are reduced. Reduced 
nutrient concentrations in the soil such as organic matter and soil cation exchange 
capacity and changes in pH are called decreases in chemical fertility (Hartemink, 
n.d.). This decrease in fertility usually occurs through erosion by runoff which 
causes the loss of the upper layer. Topography affects soil fertility through its 
influence on drainage, surface runoff, soil erosion, and microclimate, which is the 
exposure of the soil surface to the sun and wind (Hadayanto, Muddarisma, & Fiqri, 
2017). The higher the place, the lower the air temperature and the higher the 
rainfall and the more fertile the land (Puspita Sari et al., 2013). Soil fertility affects 
the condition of living things on it, for example vegetation that grows on fertile soil 
can grow well. The forest area as the lungs of the world, in order to keep carrying 
out its functions, the land in the forest must provide sufficient nutrients for the 
growth and development of vegetation. 

Forest areas with nutrient availability require wise management by paying 
attention to ecological balance. One example in the Bayan community is that they 
manage forests with traditional ecological knowledge, Awiq-awiq that contributes 
to fertile vegetation. This is supported by traditional ecological knowledge in the 
community in Lae Hole II North Sumatra able to maintain vegetation growth in 
Sicike-Cike Nature Tourist Park (NTP) (Odorolina, Situmorang, & Simanjuntak, 
2015).  Traditional techniques in the system sustainable agriculture (Ahmed et al., 
2020; Bedoya Garland et al., 2017; Bogunovic et al., n.d.). The bayan community is 
very obedient to awiq-awiq because of the function of the forest for them, namely 
to maintain the availability of water as a factor in supporting their livelihoods in 
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agriculture, so conservation efforts in this area need to be supported by their 
fertility. The quantity and quality of plant species and their litter (Augusto et al., 
2015; Casals et al., 2014; Hoosbeek et al., 2018), can affect soil organic matter 
(SOM). Mechanical Tillage can change the chemical composition and quality soil 
organic matter (SOM) (Angers & Eriksen-Hamel, 2008; Paulino, 2014). 

Based on this description, a study of the soil fertility level in customary forests 
in the Bayan community is needed. Several studies that have been carried out 
regarding soil fertility have concluded that nutrients are factors that influence soil 
fertility (Kharal et al., 2018; Sari et al., 2022). However, not many studies have 
examined soil fertility rates based on topography. This study aims to determine the 
level of soil fertility in different topography in the Mandala customary forest. It is 
expected that the results of the study will provide information on soil conditions as 
a consideration in efforts to conserve land by various interested parties. 

 

 
B. METHODS 

The study was conducted in the Mandala customary forest of Bayan village in 
North Lombok Regency, West Nusa Tenggara, Indonesia. The height of the study 
site was between 310-350 mdpl. The study design used a field survey to identify 
and select research locations based on topography. The research sample can be 
seen in Figure 1. 

 
Source: Reseacher, 2022 

Figure 1. Map of the Mandala Customary Forest Land Sample Plot 
Soil samples were measured by chemical laboratory tests to determine soil 

fertility based on c-organic content, N, P, and K. Furthermore, data analysis to 
determine the status of soil fertility at each point representing different 
topography was then concluded to determine the fertility rate land in the Mandala 
customary forest. Several recent studies have shown soil organic matter to be a 
good indicator of soil quality (Audette et al., 2021), Determination based on the 
technical guidelines for evaluating soil fertility, (the Soil Research Center and Agro-
climate, 1983) and (Arsyad, 2010) can be seen in table 1. Then a map of soil 
fertility status in various topography in the Mandala customary forest in Bayan 
village with a scale of 1: 50,000 based on measured soil fertility parameter data 
and soil fertility status obtained. Making maps using Geographic Information 
Systems 

Table 1. Key to Determine Soil Fertility Status Based on Parameters C, N, P and K 
Parameter Very 

low 
Low Medium High Very 

High 
C-organic (%) <1,00 1-2 2,01-3 3,01-5 >5 
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N-Total (%) <0,10 0,1-0,2 0,21-0,5 0,51-0,75 >0,75 
P2O5 Bray-I (ppm) <10 10-15 16-25 26-35 >35 
K2O (me/100g) <0,10 0,1-0,2 0,3-0,5 0,6-1 >1 
(the Soil Research Center and Agro-climate, 1983) and (Arsyad, 2010) 

Based on table 1, information is obtained about the soil fertility status at each 
point with different topography, namely I (300-310 masl), II (310-320 masl), III 
(320-330 masl), IV (330-340 masl) and V (340-350 masl). Then, the scoring was 
used to conclude the soil fertility status in the Mandala customary forest. The score 
classification criteria are: 

Interval=       (1) 

Interval=  = 4 
Table 2. Criteria of Soil Fertility Status Score 

No Score Classification 
1 4-7 Low 
2 8-11 Medium  
3 12-15 High 
4 16-20 Very High 

 
C. RESULT AND DISCUSSION 
1. Result 

C-Organic 
C-organic shows the amount of organic available in the soil and serves to 

determine soil fertility. The organic C content in Mandala customary forests varies 
at each point due to differences in topography. Criteria for C-organic can be seen in 
table 3. 

Table 3. Criteria for C-Organic in Mandala Customary Forest 
Point C-Organic (%) Criteria 

I 1,66 Low 
II 1,91 Low 
III 2,36 Medium 
IV 3,53 High 
V 3,35 High 

Average 2,562 High 
 
The highest C-organic content is at an altitude of 340-350 masl, while the 

lowest is at an altitude of 300-310 masl (table 3).  
 

N-Total 
N element (nitrogen) in the soil is often used as a barrier in soil fertility, 

because this element is needed in a very large number of plants. Based on 
laboratory data analysis, the average N-total content of land in the Mandala 
customary forest, which is 0.136%, is categorized as low. This situation states that 
the soil does not get a lot of nutrients, because the soil at the research site has 
rough texture with sandy clay classes. N element becomes problem in all types of 
soil, especially rough texture (Syekhfani, 2010). The content value of N-total for 
each topography in the study location can be seen in table 4 below. 

Table 4. N-Total Criteria in Mandala Customary Forests 
Point N-Total (%) Criteria 
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I 0,09 Very Low 
II 0,13 Low 
III 0,13 Low 
IV 0,16 Low 
V 0,17 Low 

Average 0,136 Low 
The total N-content based on table 4 tends to increase with increasing 

altitude.  
 
P (P2O5) 

The P value (P2O5) at all heights is classified as a very high category, besides 
that the average P value is also very high. The very high P2O5 content available on 
andosol soils reaches 32-131 ppm with an average of 152 ppm (Sukarman & 
Dariah, 2014). High temperatures can stimulate microbial activity and the content 
of P2O5 in the soil and increase microbial mineralization and P2O5 uptake by 
plants so that P2O5 cyclic acceleration increases and the available P2O5 content 
tends to be high (Rui et al., 2012), this statement is in accordance with the air 
temperature conditions in the Bayan village. P criteria in Mandala customary forest 
can be seen in table 5. 

Table 5. P Criteria (P2O5) in Customary Forest Mandala 
Point P (P2O5) (ppm) Criteria 
I 73,43 Very High 
II 92,64 Very High 
III 136,93 Very High 
IV 40,30 Very High 
V 84,06 Very High 

Average 85,472 Very High 
 

K (K2O) 
The results of analysis of potassium (K / K2O) in a laboratory with a very high 

category at all heights in the Mandala customary forest. The available K content is 
around 5.88-7.32 me / 100 grams, for more details can be seen in table 6. 

Table 6. Criteria K (K2O) in Customary Forest Mandala 
Point K(K2O)(me/100) Criteria 
I 6,70 Very High 
II 5,93 Very High 
III 6,07 Very High 
IV 7,32 Very High 
V 5,88 Very High 
Average 6,38 Very High 

Based on table 6, it can be concluded that the average land in the Mandala 
customary forest has a very high K element, so that this area gets an adequate 
supply of nutrients for plant growth.  
 
2. Discussion 

The highest C-organic content is at an altitude of 340-350 masl, while the 
lowest is at an altitude of 300-310 masl (table 2). The data concludes that the C-
organic content increases as the higher the place. High areas such as mountains 
have higher rainfall and lower temperatures that can increase the amount of 
brown waste/humus. It causes the litter decomposition process runs slowly that 
results the accumulation of C-organic in the soil which is the main source of 
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organic matter (Kidanemariam et al., 2012; Ping & Stiles, n.d.; Puspita Sari et al., 

2013), which plays an important role in increasing soil nutrients (Hanafiah, 2007). 
This is supported by the results of a study by (Supriadi, Randriani , & Towaha, 
2016)that pointed out the C-organic has significant positive correlation with the 
height of the place. 

The average C-organic content in Mandala customary forests is high. Such C-
organic content does not have complex problems in chemical processes in the soil 
(Hardiwogino, 2003), because it is very sufficient to support the various processes. 
In addition, the high C-organic content shows the high production of organic 
matter because the vegetation in Mandala customary forests is quite high.. N 
content in the soil besides being determined by total N-availability is also 
influenced by soil organic matter (Rusdiana et al., n.d.).  

The P content in the soil affects plant growth and production. P plays a role in 
cell division, formation of fruit flowers and seeds, accelerates maturation, 
robustness of the stem so as not to collapse and development of roots 
(Hardiwogino, 2003).  valuable source of nutrients from N and P can increase the 
cycle of nutrients and their availability long-term land (Kharel et al., 2021; Sauer et 
al., 2015). Therefore, if the plant lacks phosphorus, its growth will be disrupted 
that results in non-optimal production. The results of analysis of potassium (K / 
K2O) in a laboratory with a very high category at all heights in the Mandala 
customary forest. This element is very much needed by plants with almost the 
same amount as nitrogen. Potassium (K / K2O) is essential for the formation and 
transfer of carbohydrates in plants and photosynthesis (Hardiwogino, 2003), so as 
to strengthen plant stems. Low potassium nutrients are bad for plants that can 
cause production decrease. 

The status of soil fertility is a condition of the soil with the availability of plant 
needs both physically, chemically and biologically balanced. The status of soil 
fertility in the Mandala customary forest is classified as very high category as can 
be seen in figure 2. 

 
     Source: Reseacher, 2022 

Figure 2. Status of Soil Fertility in the Mandala Customary Forest 
High fertility status in the Mandala customary forest in Bayan Village is spread 

at point I (300-310 masl), point II (310-320 masl) and point III (320-330 masl), 
while at point IV (330-340 masl) and point V (340-350 masl) with a very high 
category. It can be concluded that the higher a place, the higher the soil fertility 
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status. The results of similar studies that have been conducted reveal the higher 
the place, the better the chemical properties of the soil so that nutrients in the soil 
are higher (Kidanemariam et al., 2012). 

Based on the analysis of several soil properties in figure 2, the soil fertility 
status was mainly determined by the content of P and K. However, the inhibiting 
factors of soil fertility in the study sites were low and very low N content. Low C-
organic values are found in two locations with a topography of 300-320 masl, 
while the high is in the topography of 330-350 masl. The percentage of organic C 
and the percentage of total higher in the upper than lower slope, respectively  (Liu 
et al., 2007). Organic matter can affect the physical, chemical and biological 
properties of the soil. The role of organic matter on soil is to increase the 
availability of nutrients from the results of its decomposition (Stevenson, 1982), so 
that soil fertility increases. The low carbon in the soil due to tree felling, causes 
changes in forest vegetation that have an impact on the composition of reduced 
soil organic matter. Soil carbon content (C) is an indicator of soil quality 
(Bhattacharyya et al., 2009), which can increase carbon sequestration and 
reducing carbon emissions as conservation (Johnson , Franzluebbers , Weyers , & 
Reicosky, 2007), thereby impacting vegetation such as climate change and global 
food security intrinsic (Huang , Xu , & Chen , 2008). 

Very high P and K values supply sufficient nutrients for plant growth in 
Mandala customary forests. P element has some functions for plants in the process 
of cell division, fruit formation, flowers and seeds, carbohydrate metabolism, 
strengthening stems, and root development, so that the lack of P content can 
inhibit plant growth and development (Sari et al., 2022). High soil fertility in the 
Mandala customary forest cannot be separated from forest management with 
awiq-awiq. When someone cuts trees without the permission of the customary 
institution, sanctions are imposed. Based on this rule, the community safeguards 
the forest by not cutting down trees, because the forest trees affect the 
composition of organic matter. The level of soil fertility in the forest can be used as 
a consideration or reference in the conservation of natural resources. So that, to 
improve soil health and to aid in climate change mitigation, the quantity of soil 
organic matter (SOM) should be maintained or increased over the long run 
(Audette et al., 2021). 

 
D. CONCLUSION AND SUGGESTION 

The results showed that soil fertility in the Mandala customary forest was very 
high. This is evidenced by the results of chemical laboratory test analysis related to 
C, N, P and K soil elements. The results of the C-organic analysis show a low-high 
soil fertility category with a low distribution (300-320 masl), medium (320-330 
masl), and high (330-350 masl). Soil fertility based on the N content is classified as 
very low category at an altitude of 300-310 masl and low at 310-350 masl. On the 
other hand, the P and K content shows very high soil fertility at all points or 
topography in Mandala customary forests. Based on the results of the fertility 
status determination from the C, N, P and K values at an altitude of 300-350, it can 
be concluded that soil fertility in the Mandala customary forest ranges from high to 
very high. The higher the place, the chemical properties of the soil also increase, so 
that soil fertility increases. The soil fertility status provides important information 
that can be used as a reference in making forest management policy decisions. 
 
 
 



155 

Tuti Mutia, Soil Fertility Status 
 
 

ACKNOWLEDGEMENTS 
The authors would like to thanks all Bayan indigenous people in the study area 

who generously participated in this research.  
 
REFRENCES 
Ahmed, A. I., Aref, I. M., & Alshahrani, T. S. (2020). Investigating the variations of 

soil fertility and sorghum bicolor l. Physiological performance under 
plantation of some acacia species. Plant, Soil and Environment, 66(1), 33–40. 
https://doi.org/10.17221/449/2019-PSE 

Angers, D. A., & Eriksen-Hamel, N. S. (2008). Full-Inversion Tillage and Organic 
Carbon Distribution in Soil Profiles: A Meta-Analysis. Soil Science Society of 
America Journal, 72(5), 1370–1374. https://doi.org/10.2136/sssaj2007.0342 

Arsyad, S. (2010). Konservasi Tanah dan Air. Bogor: IPB Press. 
Audette, Y., Congreves, K. A., Schneider, K., Zaro, G. C., Nunes, A. L. P., Zhang, H., & 

Voroney, R. P. (2021). The effect of agroecosystem management on the 
distribution of C functional groups in soil organic matter: A review. In Biology 
and Fertility of Soils (Vol. 57, Issue 7, pp. 881–894). Springer Science and 
Business Media Deutschland GmbH. https://doi.org/10.1007/s00374-021-
01580-2 

Augusto, L., De Schrijver, A., Vesterdal, L., Smolander, A., Prescott, C., & Ranger, J. 
(2015). Influences of evergreen gymnosperm and deciduous angiosperm tree 
species on the functioning of temperate and boreal forests. Biological Reviews, 
90(2), 444–466. https://doi.org/10.1111/brv.12119 

Bedoya Garland, E., Aramburú, C. E., & Burneo, Z. (2017). Una agricultura 
insostenible y la crisis del barbecho: El caso de los agricultores del VRAE. 
Anthropologica, 35(38), 211–240. 
https://doi.org/10.18800/anthropologica.201701.008 

Bhattacharyya, R., Prakash, V., Kundu, S., Pandey, S. C., Srivastva, A. K., & Gupta, H. S. 
(2009). Effect of fertilisation on carbon sequestration in soybeanwheat 
rotation under two contrasting soils and management practices in the Indian 
Himalayas. Australian Journal of Soil Research, 47(6), 592–601. 
https://doi.org/10.1071/SR08236 

Birkeland, P. W. (1984). Soil and Geomorphology (Vol. 372). New York: Oxford 
University Press. 

Bogunovic, I., Pereira, P., Kisic, I., Sajko, K., & Sraka, M. (n.d.). Tillage management 
impacts on soil compaction, erosion and crop yield in 1 Stagnosols (Croatia) 2. 

Casals, P., Romero, J., Rusch, G. M., & Ibrahim, M. (2014). Soil organic C and nutrient 
contents under trees with different functional characteristics in seasonally dry 
tropical silvopastures. Plant and Soil, 374(1–2), 643–659. 
https://doi.org/10.1007/s11104-013-1884-9 

Cotrufo, M. F., Wallenstein, M. D., Boot, C. M., Denef, K., & Paul, E. (2013). The 
Microbial Efficiency-Matrix Stabilization (MEMS) framework integrates plant 
litter decomposition with soil organic matter stabilization: Do labile plant 
inputs form stable soil organic matter? Global Change Biology, 19(4), 988–995. 
https://doi.org/10.1111/gcb.12113 

Darmawijaya, I. (1990). Klasifikasi Tanah, Dasar-dasar Teori Bagi Penelitian Tanah 
dan Pelaksaan Penelitian. Yogyakarta: UGM Press. 

Foth, H., & Turk, M. L. (1972). Fundamentals Of Soil Sciences. Willey Int .Edition. 
Hadayanto, E., Muddarisma, N., & Fiqri, A. (2017). Pengelolaan Kesuburan Tanah. 

Malang: UB Press. 

https://doi.org/10.2136/sssaj2007.0342
https://doi.org/10.1071/SR08236
https://doi.org/10.1111/gcb.12113


156|  GEOGRAPHY: Jurnal Kajian, Penelitian dan Pengembangan Pendidikan 
Vol.11, No.1, April 2023, hal. 148-157 

Hartemink, A. E. (n.d.). Soil Erosion: Perennial Crop Plantations. 
https://doi.org/10.1081/E-ESS-120041234 

Hoosbeek, M. R., Remme, R. P., & Rusch, G. M. (2018). Trees enhance soil carbon 
sequestration and nutrient cycling in a silvopastoral system in south-western 
Nicaragua. Agroforestry Systems, 92(2), 263–273. 
https://doi.org/10.1007/s10457-016-0049-2 

Kharal, S., Khanal, B. R., & Panday, D. (2018). Assessment of soil fertility under 
different land-use systems in Dhading District of Nepal. Soil Systems, 2(4), 1–8. 
https://doi.org/10.3390/soilsystems2040057 

Kharel, T. P., Ashworth, A. J., Owens, P. R., Philipp, D., Thomas, A. L., & Sauer, T. J. 
(2021). Teasing Apart Silvopasture System Components Using Machine 
Learning for Optimization. https://doi.org/10.3390/soilsystems 

Kidanemariam, A., Gebrekidan, H., Mamo, T., & Kibret, K. (2012). Impact of Altitude 
and Land Use Type on Some Physical and Chemical Properties of Acidic Soils 
in Tsegede Highlands, Northern Ethiopia. Open Journal of Soil Science, 02(03), 
223–233. https://doi.org/10.4236/ojss.2012.23027 

Liu, W., Xu, W., Han, Y., Wang, C., & Wan, S. (2007). Responses of microbial biomass 
and respiration of soil to topography, burning, and nitrogen fertilization in a 
temperate steppe. Biology and Fertility of Soils, 44(2), 259–268. 
https://doi.org/10.1007/s00374-007-0198-6 

Odorolina, R., Situmorang, P., & Simanjuntak, E. R. (2015). Kearifan Lokal 
Pengelolaan Hutan Oleh Masyarakat Sekitar Kawasan Taman Wisata Alam 
Sicike-Cike, Sumatra Utara Forest Management Through Local Wisdom Of The 
Community Around The Sicike-Cike Nature Park, North Sumatra. Widyariset, 
18(1), 145-154. 

Paulino, V. T. (2014). Carbon and Nitrogen Stocks of a Typic Acrudox under 
Different Land Use Systems in S?o Paulo State of Brazil. Journal of Plant 
Sciences (Science Publishing Group), 2(5), 192. 
https://doi.org/10.11648/j.jps.20140205.17 

Ping, C.-L., & Stiles, C. A. (n.d.). ) on-Extreme Climate Event Impacts on Aquatic 
Biogeochemical Cycles and Fluxes! Note web page for the exciting program-
http://chapman.agu.org/extremeclimate/ View project Diversity and dynamics 
of arthropods and microbes, and nutrient release during green litter 
decomposition in a simulated hurricane experiment. View project. 
http://chapman.agu.org/extremeclimate/ 

Prabowo, R., & Subantoro, R. (2018). Analisis Tanah Sebagai Indikator Tingkat 
Kesuburan Lahan Budidaya Pertanian Di Kota Semarang. Jurnal Ilmiah 
Cendekia Eksakta , 59-64. 

Priyono, K. D., & Priyana, Y. (2016). Kajian Tingkat Perkembangan Tanah Pada 
Kejadian Bencana Longsor Lahan Di Pegunungan Menoreh Kabupaten 
Kulonprogo Daerah Istimewa Yogyakarta. The 3rd Universty Research 
Colloquium 2016 (pp. 489-495). Surakarta: UMS. 

Puspita Sari, N., Iman Santoso, T., & Surip Mawardi, dan. (2013). Kesuburan tanah 
perkebunan kopi Arabika di Ijen-Raung menurut ketinggian tempat dan 
penaung Sebaran Tingkat Kesuburan Tanah pada Perkebunan Rakyat Kopi 
Arabika di Dataran Tinggi Ijen-Raung Menurut Ketinggian Tempat dan 
Tanaman Penaung Distribution of Soil Fertility of Smallholding Arabica Coffee 
Farms at Ijen-Raung Highland Areas Based on Altitude and Shade Trees. In 
Pelita Perkebunan (Vol. 29, Issue 2). 

Rui, Y., Wang, Y., Chen, C., Zhou, X., Wang, S., Xu, Z., Duan, J., Kang, X., Lu, S., & Luo, C. 
(2012). Warming and grazing increase mineralization of organic P in an alpine 

https://doi.org/10.1007/s00374-007-0198-6
http://chapman.agu.org/extremeclimate/


157 

Tuti Mutia, Soil Fertility Status 
 
 

meadow ecosystem of Qinghai-Tibet Plateau, China. Plant and Soil, 357(1), 73–
87. https://doi.org/10.1007/s11104-012-1132-8 

Rusdiana, O., Rinal, D., & Lubis, S. (n.d.). Pendugaan Korelasi antara Karakteristik 
Tanah terhadap Cadangan Karbon (Carbon Stock) pada Hutan Sekunder 
Estimation Correlation between Soil Characteristics Toward Reserved Carbon 
(Carbon Stock) in the Secondary Forest. 

Sari, A. N., Muliana, M., Yusra, Y., Khusrizal, K., & Akbar, H. (2022). Evaluasi Status 
Kesuburan Tanah Sawah Tadah Hujan dan Irigasi di Kecamatan Nisam 
Kabupaten Aceh Utara. Jurnal Ilmiah Mahasiswa Agroekoteknologi, 1(2), 49. 
https://doi.org/10.29103/jimatek.v1i2.8467 

Sauer, T. J., Coblentz, W. K., Thomas, A. L., Brye, K. R., Brauer, D. K., Skinner, J. V., 
Van Brahana, J., DeFauw, S. L., Hays, P. D., Moffitt, D. C., Robinson, J. L., James, T. 
A., & Hickie, K. A. (2015). Nutrient cycling in an agroforestry alley cropping 
system receiving poultry litter or nitrogen fertilizer. Nutrient Cycling in 
Agroecosystems, 101(2), 167–179. https://doi.org/10.1007/s10705-014-
9667-0 

Sumarni, N., Rosliani, R., & Duriat, D. A. S. (2010). Pengelolaan Fisik, Kimia, dan 
Biologi Tanah untuk Meningkatkan Kesuburan Lahan dan Hasil Cabai Merah. 
In J. Hort (Vol. 20, Issue 2). 

  
 


