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Abstract  

The coffee cultivation system has important implications for soil 

quality, particularly soil chemical properties that play a role in 

supporting plant growth and productivity. This study aimed to 

analyze the implications of conventional and organic coffee 

cultivation systems on soil chemical properties in West Lampung 

Regency. The research was conducted from March to September 

2025 using a comparative survey method. Soil samples (0–20 cm 

depth) were collected from conventional and organic coffee fields 

with three replications per system. Parameters analyzed included 

soil pH, organic carbon, total nitrogen, available phosphorus, 

available potassium, and cation exchange capacity (CEC). Data 

were evaluated using analysis of variance (ANOVA) followed by 

the LSD test at the 5% level. The results showed that the coffee 

cultivation system had a highly significant effect on soil pH, 

organic carbon content, and available phosphorus. The organic 

cultivation system exhibited higher soil pH (6.30), organic carbon 

(2.35%), and available phosphorus (19.00 mg kg⁻¹) compared to 

the conventional system. Meanwhile, total nitrogen, available 

potassium, and CEC did not show significant differences between 

cultivation systems. These findings indicate that organic coffee 

cultivation is more effective in improving soil chemical properties 

related to soil reaction and nutrient availability, thereby 

potentially supporting the sustainability of coffee agroecosystems. 
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INTRODUCTION 

Soil is a major component in the coffee production system because it functions as a 

provider of nutrients, water, and a growing medium for plants. Soil quality, particularly soil 

chemical properties, plays a crucial role in determining soil fertility and the sustainability of 

coffee plantation productivity. Soil chemical properties include soil pH, organic carbon 

content, nitrogen, phosphorus, and potassium, which directly influence the growth and yield 

of coffee plants (Angadi et al., 2025). 
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In coffee agroecosystems, soil chemical mechanisms are primarily reflected in the 

interaction among soil pH, organic carbon (C-organic), total nitrogen (N), available 

phosphorus (P), exchangeable potassium (K), and cation exchange capacity (CEC). Soil pH 

is a key controlling factor because it regulates nutrient solubility and ion availability. In 

acidic tropical soils, low pH can increase aluminum (Al³⁺) solubility, which enhances 

phosphorus fixation by iron and aluminum oxides, thereby reducing available P for plant 

uptake (Brady & Weil, 2017). Soil pH also influences nitrogen transformation processes, 

particularly mineralization and nitrification, which determine the availability of plant-

accessible N forms (Robertson & Groffman, 2015). Therefore, understanding these soil 

chemical mechanisms is fundamental to explaining how different cultivation systems may 

alter nutrient balance and long-term soil fertility in coffee plantations. 

West Lampung Regency is recognized as one of the main centers of robusta coffee 

production in Indonesia. The coffee cultivation systems applied by farmers in this region are 

quite diverse, ranging from conventional systems that rely on inorganic fertilizers and 

synthetic pesticides to organic cultivation systems that utilize organic materials such as 

manure, compost, and crop residues. These differences in management systems have the 

potential to cause variations in soil chemical conditions, both in the short and long term. 

The research site in West Lampung is characterized by tropical upland soils that are 

generally acidic and highly weathered. Such soils in humid tropical regions are commonly 

classified as Ultisols and Inceptisols, which typically exhibit low base saturation, moderate 

to low organic matter content, and high phosphorus fixation capacity due to the dominance 

of Fe and Al oxides. The initial soil pH at the study location ranged from acidic to 

moderately acidic conditions, reflecting the natural characteristics of highly weathered 

tropical soils. These inherent soil properties are important to describe because they determine 

baseline nutrient availability and influence how soils respond to fertilization and organic 

amendments (Soil Survey Staff, 2014; Sanchez, 2019).  

Conventional coffee cultivation systems generally aim to increase productivity through 

the intensive application of chemical inputs. However, several studies have reported that the 

continuous use of inorganic fertilizers may lead to a decline in soil organic matter, changes 

in soil pH, and nutrient imbalance (Ning et al., 2020). Such conditions may reduce soil 

quality and threaten the sustainability of coffee agroecosystems. 

In contrast, organic cultivation systems have been reported to improve soil quality 

through increased organic carbon content and improved nutrient availability. Recent studies 

in tropical coffee agroecosystems have shown that organic coffee fields possess higher levels 

of organic carbon, total nitrogen, available phosphorus, and potassium compared to 

conventional coffee fields (Angadi et al., 2025). In addition, organic systems contribute to 

greater chemical stability of the soil and enhanced microbial activity, which plays an 

important role in nutrient cycling. 

Furthermore, research conducted in Indonesia has also emphasized the importance of 

cultivation systems in influencing soil chemical properties in coffee plantations. For 

example, a study in Bener Meriah Regency revealed that organically managed coffee fields 

had higher contents of organic carbon, total nitrogen, total phosphorus, and total potassium 

than fields managed under inorganic systems (Aygun et al., 2025). This provides local 
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evidence that organic-based soil management can improve soil chemical quality in tropical 

coffee agroecosystems. 

Other studies have reported that organic-based coffee management can improve soil 

quality indices and enhance nutrient balance, thereby supporting more sustainable coffee 

production compared to intensive conventional systems (Bongers et al., 2018). These 

findings further strengthen the view that cultivation systems have important implications for 

soil chemical conditions. 

Although numerous international studies have examined the effects of coffee 

cultivation systems on soil quality, similar research in Indonesia—particularly in West 

Lampung—remains relatively limited. This is notable given that tropical soils in Indonesia 

are generally acidic and characterized by low organic matter content, requiring appropriate 

management to maintain long-term coffee productivity. Therefore, research on the 

implications of conventional and organic coffee cultivation systems on soil chemical 

properties in West Lampung is important to undertake. 

 

MATERIALS AND METHODS 

 

Time and Location of the Study 

This study was conducted from March to September 2025. The research site was 

located in smallholder coffee plantations in West Lampung Regency, Lampung Province, 

which applied conventional and organic coffee cultivation systems. Analysis of soil chemical 

properties was carried out in the soil laboratory. 

Research sites were selected through a preliminary survey to identify plantations that 

had consistently applied either management system. Soil sampling points were determined 

using a stratified random sampling method, with fields divided into relatively homogeneous 

units based on slope, plant age, and field condition to ensure representative samples. 

Sampling was carried out during the dry season to minimize short-term rainfall effects 

on soil chemical properties. Both conventional and organic plantations had been managed 

under their respective systems for more than 10 years prior to sampling, allowing sufficient 

time for long-term management practices to influence soil pH, C-organic, total N, available 

P, available K, and CEC. 

 

Tools and Materials 

The tools and materials used in this study included a soil auger, hoe, sample bags, 

labels, balance, soil sieve, stationery, and laboratory chemicals required for the analysis of 

soil pH, organic carbon, total nitrogen, available phosphorus, available potassium, and cation 

exchange capacity (CEC). 

 

Research Method 

This study employed a survey method with a comparative approach by comparing soil 

chemical properties between coffee fields managed under conventional cultivation systems 

and those managed under organic cultivation systems. Soil sampling was conducted at a 

depth of 0–20 cm. Each cultivation system consisted of three replications, resulting in three 

soil samples for each system, which served as experimental units. 
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Analysis of Soil Chemical Properties 

The analysis of soil chemical properties was conducted in the soil laboratory using 

standard soil analysis methods commonly applied in soil science research. The analytical 

methods included: 

1. Soil pH was determined using the electrometric method with a pH meter at a soil-to-water 

ratio of 1:2.5. 

2. Organic carbon (C-organic) was analyzed using the Walkley and Black method. 

3. Total nitrogen (N-total) was determined using the Kjeldahl method. 

4. Available phosphorus (P-available) was analyzed using the Bray I method, which is 

suitable for acidic soils. 

5. Available potassium (K-available) was extracted using 1 N NH₄OAc at pH 7 and 

measured using a flame photometer or atomic absorption spectrophotometer (AAS). 

6. Cation exchange capacity (CEC) was determined using the 1 N ammonium acetate 

(NH₄OAc) extraction method at pH 7. 

 

To ensure data accuracy and reliability, laboratory instruments were calibrated prior 

to analysis following standard operating procedures. The pH meter was calibrated using 

standard buffer solutions at pH 4.0 and 7.0 before measurement. The spectrophotometer and 

flame photometer/AAS were calibrated using a series of standard solutions for phosphorus 

and potassium, respectively. Selected samples were analyzed in duplicate to verify analytical 

precision and consistency of results. 

 

Data Analysis 

Data obtained from the analysis of soil chemical properties were analyzed using 

analysis of variance (ANOVA) to determine the effect of differences between conventional 

and organic coffee cultivation systems on soil chemical properties. When significant 

differences were detected, the analysis was followed by the Least Significant Difference 

(LSD) test at the 5% significance level. 

 

DISCUSSION 

Differences between conventional and organic coffee cultivation systems resulted in 

variations in several soil chemical properties, as presented in Table 1. In general, the organic 

cultivation system tended to improve soil chemical quality compared to the conventional 

system, although not all parameters showed statistically significant differences. 

These differences can be explained by underlying biochemical processes and microbial 

activity in the soil. The addition of organic amendments in organic systems increases soil 

organic carbon, which serves as an energy source for soil microorganisms and enhances 

microbial biomass and activity (Lori et al., 2017). Increased microbial activity stimulates 

organic matter decomposition and nutrient mineralization, thereby increasing the availability 

of nitrogen through processes such as ammonification and nitrification (Robertson & 

Groffman, 2015).  

Microorganisms also play a key role in phosphorus dynamics by producing organic 

acids and phosphatase enzymes that help solubilize bound phosphorus in acidic tropical 

soils, thereby increasing available P (Hinsinger, 2001). Furthermore, higher organic matter 
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inputs contribute to improved cation exchange capacity (CEC), enhancing the soil’s ability to 

retain exchangeable potassium (K⁺) and other base cations while reducing nutrient leaching 

losses (Brady & Weil, 2017).  

In contrast, conventional systems that rely heavily on inorganic nitrogen fertilizers may 

accelerate soil acidification through nitrification processes that release hydrogen ions (H⁺), 

potentially lowering soil pH and affecting nutrient balance over time (Guo et al., 2010). 

Therefore, variations in soil pH, C-organic, total N, available P, available K, and CEC 

between the two systems are closely linked to differences in biochemical cycling and 

microbial-mediated nutrient transformations. 

 

Table 1. Differences between conventional and organic coffee cultivation systems 

 

Parameter 
Conventional 

(Mean) 

Organic 

(Mean) 
Description 

Soil pH 4.9a 6.3b ** 

Organic Carbon (%) 1.38a 2.35b ** 

N-total (%) 0.2a 0.22a ns 

P-Available (mg kg⁻¹) 17.53a 19b ** 

K-Available (cmol(+)/kg) 0.39a 0.42a ns 

KTK (cmol(+)/kg) 21.47a 22.47a ns 

Description    
ns = not significant (p > 0,05)   
** = significant (p ≤ 0,01)    

 

The results showed that soil pH, organic carbon content, and available phosphorus 

under the organic cultivation system were significantly higher and differed very significantly 

from those under the conventional system, as indicated by differences in letter notation and 

significance values (**). In contrast, total nitrogen, available potassium, and cation exchange 

capacity (CEC) did not show significant differences between cultivation systems, indicating 

that these parameters were relatively stable and less responsive to differences in management 

systems during the study period. In contrast, total nitrogen, available potassium, and cation 

exchange capacity (CEC) did not show significant differences between cultivation systems, 

indicating that these parameters were relatively stable and less responsive to management 

differences during the study period. This stability may be related to the long-term (>10 years) 

implementation of both cultivation systems, which can allow nutrient pools to reach a steady 

state under continuous input and removal cycles. In the context of long-term organic residue 

applications, research has documented that even after more than two decades of annual 

organic additions, available K levels did not increase substantially in tropical soils, likely 

because released K either becomes adsorbed onto soil constituents or is lost through leaching 

processes that are typical in weathered tropical sandy soils, thus moderating changes in K 

availability despite continued inputs (Tanabhat-Sakorn et al., 2020).  

Similarly, total N pools in agricultural soils may be maintained by balanced cycling and 

stabilization within organic matter fractions, rather than showing large differences between 

management systems, especially under conditions of long-term cultivation and comparable 
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organic matter inputs (Adekiya, 2023). CEC in highly weathered tropical soils is also 

influenced more by intrinsic soil mineralogy and organic matter content than short-term 

management effects, and changes in CEC due to management require sustained increases in 

soil organic matter that exceed typical seasonal or medium-term fluctuations (Adekiya, 

2023). 

The differing responses of soil chemical properties suggest that organic coffee 

cultivation is more effective in improving soil chemical characteristics directly related to soil 

reaction and nutrient availability. Meanwhile, chemical properties influenced by nutrient 

reserves and inherent soil mineral characteristics tend to require a longer management period 

to exhibit significant changes. 

 

Effect of Coffee Cultivation Systems on Soil pH 

 
Figure 1. Effect of coffee cultivation systems on soil pH 

 

The results of the analysis of variance indicated that the coffee cultivation system had a 

highly significant effect on soil pH. The average soil pH under the organic system (6.30) was 

higher than that under the conventional system (4.90) (Table 1). The increase in soil pH 

under the organic system is associated with the application of organic materials, which can 

enhance base cations and reduce aluminum saturation, a major cause of soil acidity. 

In contrast, conventional systems that rely on inorganic fertilizers, particularly nitrogen 

fertilizers, tend to accelerate soil acidification due to the release of H⁺ ions during the 

nitrification process. This condition commonly occurs in coffee fields subjected to long-term 

intensive management. 

These findings are consistent with the study of Effendi et al. (2024), published in the 

Journal of Agriculture and Animal Science, which reported that coffee agroforestry systems 

with organic management exhibited improved soil physical and chemical properties, 

including higher organic matter content that supports better soil buffering capacity and pH 

stability. 
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Soil Organic Carbon Content 

 
Figure 2. Effect of coffee cultivation systems on soil organic carbon content 

 

Soil organic carbon content showed a highly significant difference between coffee 

cultivation systems. The organic system had an average organic carbon content of 2.35%, 

whereas the conventional system recorded only 1.38% (Table 1). The increase in organic 

carbon under the organic system was attributed to the high input of organic materials, which 

contributed to soil carbon accumulation and enhanced microbial activity. 

Organic matter plays a crucial role in improving soil fertility by increasing cation 

exchange capacity, improving soil structure, and enhancing nutrient use efficiency. The low 

organic carbon content under the conventional system indicates a decline in soil quality due 

to the limited return of organic residues to the soil. 

These findings are consistent with the study of Sukristiyonubowo et al. (2018), which 

reported that organic farming systems consistently increase soil organic carbon content. 

 

Total Soil Nitrogen (N-total) 

 
Figure 3. Effect of coffee cultivation systems on total soil nitrogen 

 

 

The ANOVA results indicated that the coffee cultivation system did not have a 

significant effect on total soil nitrogen. The average total nitrogen content under the organic 

system (0.22%) and the conventional system (0.20%) was relatively similar (Table 1). This 

finding suggests that total soil nitrogen pools are relatively stable and not easily altered by 
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differences in cultivation systems, particularly under long-term management (>10 years), 

where nitrogen inputs and outputs may approach equilibrium. 

The insignificant difference in total N may also be influenced by the specific types of 

fertilizers applied in both systems. In conventional coffee systems, nitrogen is commonly 

supplied through inorganic fertilizers such as urea or ammonium-based fertilizers, which 

primarily increase mineral N (NH₄⁺ and NO₃⁻) in the short term but do not necessarily 

contribute substantially to long-term soil N reserves unless incorporated into stable organic 

fractions. Conversely, organic systems rely on compost, manure, or plant residues, where 

nitrogen is predominantly present in organic forms that require microbial mineralization 

before becoming plant-available. The transformation of organic N into ammonium 

(ammonification) and subsequently nitrate (nitrification) depends strongly on microbial 

activity, soil moisture, aeration, and temperature—factors that are characteristic of humid 

tropical environments (Zhang et al., 2018). 

In highly weathered tropical soils, rapid nitrification and high rainfall can accelerate 

nitrate leaching, limiting the accumulation of nitrogen in stable soil pools despite continuous 

inputs (Han et al., 2021). As a result, both organic and conventional systems may exhibit 

similar total N levels, because added nitrogen is either taken up by plants, lost through 

leaching, or transformed into microbial biomass and labile organic fractions rather than 

significantly increasing the total soil nitrogen stock. 

 

Available Phosphorus (P-available) 

 
Figure 4. Effect of coffee cultivation systems on available phosphorus 

 

Available phosphorus showed a highly significant effect of the coffee cultivation 

system The average available phosphorus under the organic system (19.00 mg kg⁻¹) was 

higher than that under the conventional system (17.53 mg kg⁻¹) (Table 1). 

The increase in available phosphorus under the organic system was attributed to the 

role of organic matter in reducing phosphorus fixation by Fe and Al, as well as to enhanced 

activity of phosphate-solubilizing microorganisms. These conditions improve the efficiency 

of phosphorus uptake by coffee plants. 

These results are consistent with the findings of Paramudita et al. (2025), published in 

the Journal of Agriculture and Animal Science, who reported that organic inputs 

significantly improve nutrient availability including phosphorus in tropical soils. This is 

further supported by Hinsinger et al. (2018), who reported that interactions among plant 
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roots, microorganisms, and organic matter play an important role in increasing soil 

phosphorus availability. 

 

Available Potassium (K-available) 

 
Figure 5. Effect of coffee cultivation systems on available soil potassium 

 

The results of the analysis of variance indicated that the coffee cultivation system did 

not have a significant effect on soil available potassium. The available potassium content 

under both cultivation systems was relatively similar (Table 1). 

Potassium is a nutrient that is largely derived from the weathering of soil minerals; 

therefore, its variation is more strongly influenced by soil parent material than by short-term 

management practices. As a result, differences in cultivation systems were not sufficient to 

produce a significant effect on available potassium. 

These findings are consistent with the study of Bongers et al. (2018), who reported that 

differences in coffee management systems did not consistently result in significant changes 

in available potassium, as this nutrient is largely governed by soil mineral weathering and is 

less sensitive to short-term management changes. 

 

Cation Exchange Capacity (CEC) 

 
Figure 6. Effect of coffee cultivation systems on soil cation exchange capacity (CEC) 

 

The ANOVA results indicated that the coffee cultivation system did not have a 

significant effect on soil cation exchange capacity (CEC) (F calculated = 0.9). Nevertheless, 
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the CEC value under the organic system tended to be higher than that under the conventional 

system (Table 1). 

Soil CEC is influenced by clay content and organic matter. Although organic 

management increased soil organic matter content, its effect on CEC was not statistically 

significant because CEC is largely determined by soil texture and clay mineral composition, 

which are relatively stable properties. 

These findings are consistent with the study of Sutanto (2019) and are further 

supported by Angadi et al. (2025), who confirmed that soil CEC values in organically 

managed coffee fields tended to be higher than in conventionally managed ones, but the 

differences were not always statistically significant due to the dominant influence of soil 

texture and clay mineral composition. 

 

Implications for Coffee Plantation Soil Management 

Based on the results of this study, the organic coffee cultivation system was proven to 

improve several key soil chemical properties, particularly soil pH, organic carbon content, 

and available phosphorus. These improvements have the potential to enhance fertilizer use 

efficiency, soil health, and the sustainability of coffee production. 

In contrast, conventional cultivation systems tend to maintain short-term productivity 

but may lead to a decline in soil chemical quality if not accompanied by adequate organic 

matter management. Therefore, the integration of organic-based management principles into 

conventional coffee cultivation systems is recommended as a strategy to maintain the 

sustainability of coffee agroecosystems. 

 

CONCLUSION 

Based on the results and discussion of this study, it can be concluded that coffee 

cultivation systems exert different effects on soil chemical properties. The organic coffee 

cultivation system had a highly significant effect in increasing soil pH, organic carbon 

content, and available phosphorus compared to the conventional coffee cultivation system. 

Improvements in these parameters indicate enhanced soil chemical quality in organically 

managed coffee plantations. 

In contrast, conventional and organic coffee cultivation systems did not show significant 

differences in total nitrogen, available potassium, and soil cation exchange capacity. This 

indicates that soil chemical properties related to nutrient reserves and soil mineral 

characteristics require a longer management period to exhibit significant changes. 

Overall, organic coffee cultivation systems have positive implications for improving 

soil chemical quality and show strong potential for supporting sustainable coffee plantation 

management. 

 

REFERENCE 

 

Adekiya, A. O. (2023). Enhancing organic carbon content in tropical soils: Insights for 

sustainable management. Open Agriculture Journal, 17, e18743315282476. 



Airlangga et.al. 

Implications of Conventional and Organic … 

 

11 

  
Journal of Agriculture and Animal Science 

Volume 6 Nomor 1 Tahun 2026 

 

Angadi, V. M. A., Murthy, R. K., & Manjunatha, M. H. (2025). Soil quality and microbial 

diversity across organic and conventional coffee in Central Western Ghats, India. 

Scientific Reports, 15, 15437. https://doi.org/10.1038/s41598-025-15437-x 

Aygun, M., Akbar, H., Ismadi, I., Nasruddin, N., & Nazirah, L. (2025). Analisis sifat fisika 

dan kimia tanah pada lahan kopi Arabika organik dan anorganik di Kabupaten Bener 

Meriah. Jurnal Agrium, 22(3), 342–349. 

Bongers, G., de Oliveira, R. C., & Giller, K. E. (2018). The influence of organic and 

conventional coffee management on soil quality indicators in tropical 

agroecosystems. Agriculture, Ecosystems & Environment, 256, 182–193. 

https://doi.org/10.1016/j.agee.2017.12.013 

Brady, N. C., & Weil, R. R. (2017). The nature and properties of soils (15th ed.). Pearson. 

Campera, M., Nekaris, K. A. I., Nijman, V., Ahmad, N., Imron, M. A., & Budiadi, B. (2022). 

Agrochemicals and shade complexity affect soil quality in coffee home gardens. 

Horticulturae, 8(3), 249. https://doi.org/10.3390/horticulturae8030049 

Effendi, M., Nugroho, A., & Sugito, Y. (2024). Pengaruh sistem agroforestri kopi terhadap 

sifat fisik tanah dan iklim mikro. Journal of Agriculture and Animal Science, 3(1), 

28–35. https://doi.org/10.47637/agrimals.v3i1.702 

Guo, J. H., Liu, X. J., Zhang, Y., Shen, J. L., Han, W. X., Zhang, W. F., Christie, P., 

Goulding, K. W. T., Vitousek, P. M., & Zhang, F. S. (2010). Significant acidification 

in major Chinese croplands. Science, 327(5968), 1008–1010. 

https://doi.org/10.1126/science.1182570 

Han, Y., Feng, G., & Sun, B. (2021). Nitrogen transformation and leaching in agricultural 

soils under different fertilization regimes: A global meta-analysis. Agriculture, 

Ecosystems & Environment, 319, 107555. https://doi.org/10.1016/j.agee.2021.107555 

Hinsinger, P., Betencourt, E., Bernard, L., Brauman, A., Plassard, C., Shen, J., Tang, X., & 

Zhang, F. (2011). P for two: Sharing a scarce resource—Soil phosphorus acquisition 

in the rhizosphere of intercropped species. Plant Physiology, 156(3), 1078–1086. 

https://doi.org/10.1104/pp.111.175331 

Lori, M., Symnaczik, S., Mäder, P., de Deyn, G., & Gattinger, A. (2017). Organic farming 

enhances soil microbial abundance and activity: A meta-analysis and meta-

regression. PLOS ONE, 12(7), e0180442. 

https://doi.org/10.1371/journal.pone.0180442 

Ning, Q., Hättenschwiler, S., Luo, R., Zhang, Z., Hao, Z., Jiang, L., & Ma, K. (2020). 

Carbon limitation overrides acidification in mediating soil microbial activity to 

nitrogen addition in a temperate grassland. Global Change Biology, 26(10), 5761–

5773. https://doi.org/10.1111/gcb.15284 

Paramudita, A. D., Lestari, S. P., Sari, Y. E., & Bakti, A. S. (2025). Pengaruh pupuk organik 

cair air cucian beras terhadap pertumbuhan dan hasil panen selada. Journal of 

Agriculture and Animal Science, 5(1), 1–12. 

https://doi.org/10.47637/agrimals.v5i1.1449 

Robertson, G. P., & Groffman, P. M. (2015). Nitrogen transformations. In E. A. Paul (Ed.), 

Soil microbiology, ecology, and biochemistry (4th ed., pp. 421–446). Academic 

Press. https://doi.org/10.1016/B978-0-12-415955-6.00014-1 

https://doi.org/10.1038/s41598-025-15437-x
https://doi.org/10.1016/j.agee.2017.12.013
https://doi.org/10.3390/horticulturae8030049
https://doi.org/10.47637/agrimals.v3i1.702
https://doi.org/10.1126/science.1182570
https://doi.org/10.1016/j.agee.2021.107555
https://doi.org/10.1104/pp.111.175331
https://doi.org/10.1371/journal.pone.0180442
https://doi.org/10.1111/gcb.15284
https://doi.org/10.47637/agrimals.v5i1.1449
https://doi.org/10.1016/B978-0-12-415955-6.00014-1


Airlangga et.al. 

Implications of Conventional and Organic … 

 

12 

  
Journal of Agriculture and Animal Science 

Volume 6 Nomor 1 Tahun 2026 

 

Sanchez, P. A. (2019). Properties and management of soils in the tropics (2nd ed.). 

Cambridge University Press. https://doi.org/10.1017/9781316803851 

Sukristiyonubowo, S., Husnain, H., & Nugroho, K. (2018). Perubahan karbon organik tanah 

pada berbagai sistem penggunaan lahan. Jurnal Tanah dan Iklim, 42(2), 101–110. 

Sutanto, R. (2019). Pertanian organik: Konsep dan aplikasi. Yogyakarta: Kanisius. 

Tanabhat-Sakorn Sukitprapanon, T., Jantamenchai, M., Tulaphitak, D., & Vityakon, P. 

(2020). Nutrient composition of diverse organic residues and their long-term effects 

on available nutrients in a tropical sandy soil. Heliyon, 6(11), e05601. 

https://doi.org/10.1016/j.heliyon.2020.e05601 

Zhang, X., Davidson, E. A., Mauzerall, D. L., Searchinger, T. D., Dumas, P., & Shen, Y. 

(2018). Managing nitrogen for sustainable development. Nature, 528, 51–59. 

https://doi.org/10.1038/nature15743 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1017/9781316803851
https://doi.org/10.1016/j.heliyon.2020.e05601
https://doi.org/10.1038/nature15743

