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ABSTRACT

This research was conducted by using a descriptive method based on the
results of surveys and field observations and laboratory analysis. Field survey
activities were carried out to obtain primary data in the form of general biophysical
conditions of the area and physical and chemical characteristics of the soil obtained
from observations and indicators of soil quality through soil analysis in the laboratory.
Soil sampling points were determined using the purposive sampling method, namely
points that have been determined in selected dry land areas in Blang Bintang District,
Aceh Besar District. Soil sampling for analysis of chemical properties was carried out
by drilling. Soil drilling was carried out to determine the thickness of the soil solum.
Sampling was focused only on the top soil layer with a thickness of 0 - 20 cm. In
mixed garden land use type (LUT) 5 - 6 sample points were taken which were then
analyzed in the laboratory. From the data from the soil analysis, the fertility status of
each type of land use will be determined. Field observations and sampling were
carried out at each observation point (LUT) in the Blang Bintang District, Aceh Besar
District. The soil characteristics and a large percentage of sand compared to the
percentage of silt and clay. The low content of clay fraction in both lands affected the
formation of soil aggregates. The position and composition of organic matter greatly
determine the process of forming stability and distribution of aggregates. Sandy soil in
mixed garden vegetation is difficult to absorb water and nutrients due to large grains
and small surface area per unit weight. The soil which is dominated by the sand
fraction is porous with high aeration pores. Smooth aeration properties can increase
the oxidationof organic matter.

Keywords: Soil qulity index, dry land, Aceh Besar

1. INTRODUCTION

Dry land is a stretch of land that
has never been inundated or flooded at
some time of the year or all the time
(Sukarman et al., 2012). Although the
potential for dry land in general in Aceh
and particularly in the district of Aceh

Besar is relatively wide, the optimization
of dry land for food crop development is
still low. This is due to several obstacles
faced, including the lack of data and
information regarding soil quality from
several types of soil in the dry land of
Aceh Besar district
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Therefore, efforts to increase land
productivity to support the development
of food crop -cultivation are still not
significant  (Sufardi et al., 2016).

Naturally, soil organic matter levels in
the tropics rapidly decline, reaching 30-
60% within 10 years (Suriadikarta et al.,
2002). Therefore, a good sail
management effort is needed (based on
the parameters of soil chemical fertility)
meaning that it is in accordance with the
needs for the types of plants being
cultivated. To formulate appropriate
actions, these goals can be achieved.
Firstly, it is necessary to know the status
of soil fertility. Therefore, it can be known
the chemical nature of the soil which is a
limiting factor in each area. This can be
done by evaluating soil fertility. This is a
diagnosis of nutrient problems in the saill
and determine the type and amount of
nutrients needed (fertilization). One
method that is often used in assessing
the fertility of a soil is through an
approach with soil analysis or soil sample
testing (Melsted and Peck, 1972).

Land use change affects soil
organic matter input (Guo et al., 2017),
canopy structure and soil moisture and
nutrient migration (Sakin, 2014, Six and
Paustian, 2014), which in turn alters soil
nutrient intensity, rate, and cycle
pathways. , which in turn affects soil
properties and quality (Hu et al., 2018).
Agricultural management practices and
land use changes can change the
physical, chemical, and biological
properties of soil (Qi et al., 2018), which
are determinants of soil quality (Marzaioli
et al., 2010). Changes in land use and
management are also associated with
increased carbon emissions; conversion
of forests to agricultural land has reduced
global soil organic carbon (SOC) storage
by 31-52% (Wang et al., 2017).

Deforestation, particularly in terms
of conversion to  high-production
agriculture, greatly affects soil quality
(Davaria et al., 2020). Reduced biomass
inputs lead to reduced SOC and total
nitrogen (TN) (Bakhshandeh et al.,
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2019). In addition, tillage affects the
physical and chemical characteristics of
the soil (Zuber et al., 2017, Barbosa et
al.,, 2019), including bulk density (BD)
(Korkang, 2014) and electrical
conductivity (EC), and has been shown
to be associated with an increase in pH
(Davaria et al., 2020), a decrease in TN
(Wang et al., 2016a) and an increase in
soil microbial respiration (Bayranvand et
al., 2017). Tilling also promotes the loss
of SOC; Surface soil layers can lose up
to half of their organic carbon through
tillage (Gelaw et al., 2014, Soleimani et
al., 2019, Huang et al., 2021).

Soil quality is a general term that
combines  physical, chemical and
biological parameters. These aspects of
soil are interdependent and may respond
differently to changes in land use.
Therefore, individual parameters may be
indicators of poor soil quality (Mukherjee
and Lal, 2014, Davaria et al., 2020).
Instead, a more holistic methodological
approach should be used to assess
change (Raiesi, 2017). Currently,
comprehensive methods for evaluating
soil quality include qualitative (eg visual),
semi-quantitative (Doran and Parkin,
1994), and quantitative (Andrews et al.,
2002, Davaria et al., 2020) methods. The
difference between semi-quantitative and
guantitative is how to get the minimum
data set. The semi-quantitative method is
to select the minimum data set from the
total data set through expert opinion, and
the quantitative method is to extract the
minimum data set through statistical
methods, for  example, principal
component analysis, multiple correlation,
factor analysis (Andrews et al., 2002).
Quantitative assessment of soil quality is
usually achieved through laboratory
analysis of physical, chemical, and
biological parameters, combined with soil
quality indices (SQIs) (Marzaioli et al.,
2010). SQI can be determined through
standard scoring function, nonlinear
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scoring function, or linear scoring
function method (Li et al., 2020), where
the SQI value represents soil quality. In
general, SQI is easy to use and offers
flexibility (Leite Chaves et al., 2017,
Huang et al., 2021).

Soil quality indicators are
properties, characteristics or physical,
chemical and biological processes of soill
that can describe soil conditions (SQl,
2001). Karlen et al. (1997) stated that the
selection of soil quality indicators should
reflect the capacity of the soil to perform
its functions. Based on the function of the
land to be assessed, several appropriate
indicators are selected. According to
Mausbach and Seybold (1998), the
selection of indicators is based on the
concept of a minimum data set (MDS),
which is as little as possible but can meet
the needs. To give an accurate
description of the soil quality in dry land it
is necessary to conduct studies on soil
quality through direct observation in the
field through surveys and laboratory tests
to determine the soil quality index on dry
land (Martunis and Sufardi, 2016).

Soil quality is the ability of the soll
to provide nutrients for plants, maintain
and increase water and air in the soll,
and support human needs (Doran et al.,
1994). There are several reasons that
lead to the decline in soil quality,
including the change in land use type
from forest to agricultural land (Oguike
and  Mbagwu, 2009) and the
consequences of intensive land use
(Jamala and Oke, 2013). Improved soil
guality due to various types of land use
or crop rotation can be measured by
changes in soil indicators and other
parameters (Pham et al., 2018).

The most popular indicators used
to assess soil quality are soil organic
carbon (SOC), total nitrogen (TN) and
soil acidity (pH). Soil organic carbon is
very important for soil fertility and is a
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strong indicator of soil biological health
(Chan et al., 2010) as well as its
chemical, biological and physical
processes. Total nitrogen is the main
nutrient used for vegetation growth and is
also used as a key soil quality
assessment (Ren et al., 2014). Soil pH is
the most important indicator in managing
agricultural production. Most agricultural
crops thrive in soils with a pH of 5.5 to
6.5 . (Pham et al., 2018).

Doran and Parkin (1994) define
soil quality as the capacity of a soil to
function within ecosystem boundaries to
preserve biological productivity, maintain
environmental quality, and improve plant
and animal health. Johnson et al.(1997)
proposed that soil quality is a measure of
soil condition compared to the needs of
one or several species or to several
human needs.

Soil quality is measured based on
observations of dynamic conditions of
soil quality indicators. Measurement of
soil quality indicators produces a soll
quality index. Soil quality index is an
index calculated based on the value and
weight of each soil quality indicator. Soil
guality indicators are selected from the
characteristics that indicate the functional
capacity of the soil.

Soil quality indicators are
properties, characteristics or physical,
chemical and biological processes of sall
that can describe soil conditions (SQI,
2001). According to Doran and Parkin
(1994), soil quality indicators must (1)
show the processes occurring in the
ecosystem, (2) combine soil physical
properties, soil chemistry and soil
biological processes, (3) be acceptable to
many users and can be applied to a wide
range of land conditions, (4) sensitive to
variations in soil management and
climate change, and (5) where possible,
the property is a component commonly
observed in soil databases.

The type of land use is very
important for all types of soil to maintain
soil fertility. In mixed gardens, the C-
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organic content was higher (2.17%) when
compared to Imperata (2.10%) and dry
fields (1.92%) due to the greater diversity
of vegetation in mixed gardens, while for
On dry land planted with seasonal crops,
namely corn, soybeans, and cassava,
almost all parts of the plant are carried
away by the harvest, so that very little
organic matter is returned to the soil and
is added from the effects of intensive
tilage. Each soil has a different organic
matter content according to the
characteristics of the soil and the use of
the land. Changes in vegetation or land
use and soil management patterns cause
changes in soil organic matter content
(Yasin, 2007). Therefore, this study is to
examine the analysis of the soil quality
index on the type of mixed garden land
use on dry land in the Blang Bintang sub-
district, Aceh Besar district.

2. RESEARCH METHODS

This research was conducted in
Blang Bintang District, Aceh Besar
District, Aceh Province which is
geographically located between 5.20 -
5.80 North Latitude and 95080' - 950.88"
East Longitude with an area of 2,969
km2 or 296,900 ha. This study focused
on several field observation points in
agricultural areas and other uses on
several types of dry land use in Blang
Bintang District, Aceh Besar District. In
addition to the field, this research was
also conducted at the Soil and Plant
Research  Laboratory, Faculty of
Agriculture, Syiah Kuala University.

The equipment used in the field
were gps, soil drill, sample ring, pH
meter, meter, plastic, rubber, knife, hoe,
and Abney level. While the equipment
used in the laboratory for soil analysis
were analytical balance, pH meter, oven,
shaker, hot plate, hogonizer, distillation
unit, burette, beaker, spectrophotometer
and AAS (Atamic Absorption
Spectrophotometer). The materials used
in this study include soil taken from the
top layer (0 - 20 cm) for evaluation of soil
fertility status. Other materials included

Juatika Vol. 4 No.1 2022

regional maps, google maps, maps of
soil types, maps of observation points
and various chemicals that would be
used during soil surveys in the field such
as 10% H202, 10 N HCI, distilled water
and materials for laboratory analysis.

This research was carried out using
a descriptive method based on the
results of surveys and field observations
(field study) and laboratory analysis.
Field survey activities were carried out to
obtain primary data in the form of general
biophysical conditions of the area and
physical and chemical characteristics of
the soil obtained from observations and
indicators of soil quality through soil
analysis in the laboratory.

Soll sampling points  were
determined using the purposive sampling
method, namely points that have been
determined in selected dry land areas in
Blang Bintang District, Aceh Besar
District. Soil sampling for analysis of
chemical properties was carried out by
drilling. Soil drilling was carried out to
determine the thickness of the soil solum.
Sampling was focused only on the top
soil layer with a thickness of 0 - 20 cm. In
mixed garden vegetation (LUT) 5 - 6
sample points were taken which were
then analyzed in the laboratory. From the
data from the soil analysis, the fertility
status of each type of land use would be
determined. Field observations and
sampling were carried out at each
observation point (LUT) in the Blang
Bintang District, Aceh Besar District. Soil
samples were taken at a slope of 0 to
15% (flat to slightly steep) representing
Entisol and Inceptisol soil types.

Soil sample analysis was
conducted in the laboratory to obtain
information on the chemical and physical
properties of the soil at the research site.
The variables analyzed included: pH
(H20), C-Organic, N-Total, P-available,
K-switched. For data on the value of
cation exchange capacity (CEC) and
base saturation (KB) were used as data
to support soil classification. Meanwhile,
the analysis of the physical properties of
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the soil from a single undisturbed soill
sample was size fraction (texture),
volume weight and porosity as well as
soil respiration. Aspects and methods of
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analysis of chemical properties, soll
physics and root depth can be described
in Table 2.

Table 1. Physical, Chemical and Biological Properties of Soil were analyzed in the

Laboratory

No Aspect Analysis Analysis Method

1 Texture (Three Factions) % Pipette Method of Stoke’s Law
2 Reaction (pH) soil: pH (H,0) electrometric

3 C-Organic % Walkey dan Black

4 N-total % Kjeldahl

5 P-available ppm Bray dan Olsen

6. K-dd cmol kg™ Extraction 1 N NH,COOH
7. Rooth depth cm Driling (earth drill)

8. Volume Weight (Bulk density) g m* Sample ring (core method)
9. Porosity % Total Saturation

10. Soil Respiration

mg C-CO, g™ hari ™

Verstraete modification method

Source: Soil and Plant Laboratory and Biology Laboratory, Faculty of Agriculture, Syiah Kuala

University (2015)

Analysis of the soil quality index
used the Mausbach and Seybold (1998)
method modified by Partoyo (2005).
Determination of the soil quality index
was based on the nine criteria of soil
properties in table two above.

Modifications were made by Partoyo
(2005) and Arifin (2011), in some
respects according to the conditions of
the research land. The criteria for soil
quality according to Partoyo was
presented in table 4 below.

Table 2. Soil quality criteria based on soil quality index values (IKT)

No Class Value IKT Soil Quality Criteria
1 0,80- 1,00 Very good (SB)

2 0,60- 0,79 Good (B)

3 0,40- 0,59 Medium(S)

4 0,20- 0,39 Low (R)

5 0,00- 0,19 Very Low (SR)

Source: Partoyo(2005)

The map of the research location to
determine the soil quality index on the
type of mixed garden land use in Blang

Bintang sub-district, Aceh Besar district
can be seen in Figure 1.

Figurel. Map of research locations on mixed garden land use types in Blang Bintang

sub-district, Aceh Besar district
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RESULTS AND DISCUSSION

Soil quality index (IKT) can be
known from the results of field
observations and laboratory analysis.
Based on observations and descriptions
Table 3.
function (Mixed Gardens)
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of soil profiles in several locations, the
survey was made to represent mixed
garden vegetation on dry land in Blang
Bintang sub-district, Aceh Besar district.

Modification of soil indicators, weight index and boundaries of the assessment

Funlction of Soil Indicator Weight | Weight Rating Function
and 1] 1]
Weight | \/I\?(gig)r:t
Under Limit Value Score IKT
Under On
X Yy Xz Y2
1 2 3 4 5 6 7 8 9 10 11 12 13
Preserve
biological 0.4 Rooting Medium 0.33
Activity Rooting depth(cm) 0.6 0.079 5 0 180 1 155.97 | 0.863 0.068
Vo'g‘orﬁ'a(g"frﬁ?)t of 0.4 0053 | 21 | o | 05 1 128 | 0513 | 0027
Humidity 0.33
Total porosity (%) 0.2 0.026 20 0 80 1 32.15 | 0.203 | 0.005
C-organic (%) 0.4 0.053 0.2 0 3 1 3.47 1.168 0.062
Dust-Clay (%) 0.4 0.053 0 0 | 100 1 20.83 | 0.208 | 0.011
Harassment 0.33
pH 0.1 0.013 4 0 8 1 6.47 | 0.618 | 0.008
P-available(mg kg™) 0.2 0.026 25 0 50 1 2.50 - -
K-dd (cmol kg™) 0.2 0.026 0.01 0 1 1.85 | 1.859 | 0.048
C-organic (%) 0.3 0.040 0.2 0 1 347 | 1.168 | 0.047
N-total (%) 0.2 0.026 0.2 0 5.2 1 0.20
Total A 0.276
Arrangement & Dust-clay (%) 0.60 0.18 0 0 100 1 20.83 0.208 0.037
water 0.3 Total porosity (%) 0.20 0.06 20 0 80 1 32.15 0.203 0.012
Distribution Soil volume (gem™ | 54 0.06 21 0| 05 1 128 | 0513 | 0031
Total B 0.08
Filter & Buffer Dust-clay(%) 0.60 0.18 0 100 20.83 | 0.208 | 0.037
0.3 Total porosity (%) 0.10 0.03 20 0 80 32.15 | 0.203 | 0.006
MikFr)(gobiS;(s)gis 030
C-organic (%) 0.5 0.045 0.2 0 3 347 | 1.168 | 0.053
N-total (%) 0.5 0.045 0.2 0 5.2 0.20
Total C 0.096
Total 0.453
Criteria Medium
Soil quality is the ability of the soil (Mausbach and  Seybold, 1998,
to carry out its very important function in  Andrewsetal., 2004).
playing the role of controlling surface flow One of the reasons for the

and supporting plant growth. Soil
management practices are often required
to maintain soil quality after use (USDA,
2007). Soil quality index was calculated
by multiplying the weight index and the
score from the indicators of soil physical,
chemical and biological properties. The
higher the IKT value, the better the soil
guality or carried out its functions better

moderate soil quality index in mixed
garden vegetation is due to soil sampling
on the inceptisol soil type in the Blang
Bintang sub-district, which has less fertile
soil characteristics. Inceptisols are known
to have low levels of essential nutrients,
especially nitrogen (N), phosphorus (P),
and potassium (K). Intensive soll
management can cause soil damage in
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terms of properties, physics, chemistry,
and soil biology. Damage to soil chemical
properties can occur due to the
acidification process caused by the
continuous use of large amounts of
artificial nitrogen fertilizers (Brady, 1990;
Buckman & Brady. 1982). Physical soil
damage can be in the form of damage to
soil structure that causes compost due to
the use of inappropriate agricultural
mechanization tools or the continuous
use of chemical fertilizers. Biological
damage is characterized by population
shrinkage or reduced biodiversity of soll
organisms which is usually the result of
damage to physical and/or chemical
properties (Sufardi et al 2012).

In mixed garden vegetation, the
percentage of sand was compared to the
percentage of silt and clay. The low
content of clay fraction in both lands
affected the formation of soil aggregates.
The position and composition of organic
matter greatly determined the process of
forming stability and distribution of
aggregates (Nurida and Kurnia, 2009;
Juarsah, 2016). Sandy soil in mixed
garden vegetation was difficult to absorb
water and nutrients because of the large
grains and small surface area per unit
weight. The soil which was dominated by
the sand fraction is porous with high
aeration  pores. Smooth  aeration
properties could increase the oxidation of
organic matter.

This was in line with Afriani and

Juansyah (2016) stating that the
dominant soil of the sand fraction had low
water holding capacity and low organic
matter content. Clay had a large surface
area per unit weight. Therefore it had the
ability to hold water and provided high
nutrients. Fine-textured soils were more
active in chemical reactions than coarse-
textured soils (Naharuddin et al., 2020).
Another thing that caused the low IKT in
mixed garden vegetation was the
porosity value of 31.63% which was
included in the poor porosity category.
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4. CONCLUSIONS

The soil quality index of mixed garden
vegetation in Blang Bintang sub-district,
Aceh Besar district was classified as
moderate. This was due to soil sampling
on inceptisol soil types in the Blang
Bintang sub-district, which had
characteristics of less fertile soil and a
large percentage of sand compared to
the percentage of silt and clay. The low
content of clay fraction in both lands
affected the formation of soil aggregates.
The position and composition of organic
matter greatly determined the process of
formation of stability and distribution of
aggregates. Sandy soil in mixed garden
vegetation was difficult to absorb water
and nutrients because of the large grains
and small surface area per unit weight.
The soil which was dominated by the
sand fraction is porous with high aeration
pores. Smooth aeration properties could
increase the oxidation of organic matter.

ACKNOWLEDGEMENTS

Researchers would like to give
appreciation and many thanks to all
parties who supported the

implementation of this research activity
and to journal committees who accepted
this research in reputable journals.

REFERENCES

A.M. Gelaw, B.R. Singh, R. Lal. 2014.
Soil organic carbon and total
nitrogen stocks under

different land uses in a semi-arid

watershed in Tigray, Northern
EthiopiaAgric Ecosyst.
Environ., 188 (2014), pp. 256-

263, 10.1016/j.agee.2014.02.035

Arifin, Z. 2011. Analisis Nilai Indeks
Kualitas Tanah Entisol pada
Penggunaan Lahan yang
Berbeda. Fakultas Pertanian

UNRAM. Jogjakarta.Vol. 21 No.1.
161


https://doi.org/10.1016/j.agee.2014.02.035

Akbar et. all

A. Soleimani, S.M. Hosseini, A.R.M. Bav
ani, M. Jafari, R. Francaviglia. 2019.
Influence of land use and land
cover change on soil organic carbon
and microbial activity in the
forests of northern Iran
Catena, 177 (2019),
pp. 227237, 10.1016/j.catena.2019.
02.018

Brady, N. C. 1990. The Nature and
Properties of Soil. Mac Millan
Publishing Co., New York.

Buckman, H. O. and N. C. Brady. 1982.
lImu Tanah. (Terjemahan
Soegiman). Bharata Karya Aksara,
Jakarta. 787 hal.

Chan, K.Y., Cowie, A., Kelly, G., Singh,
B., & Slavich, P. 2010. Scoping

paper-soil organic carbon
sequestration potential for
agriculture in NSW. NSW: DPI
Science & Research
Technical Paper.

Diktat  Laboratorium  Tanah.  2015.

Laboratorium Tanah dan Tanaman

dan Laboratorium Biologi
Fakultas Pertanian  Universitas
Syiah Kuala .

Doran, JW. dan Parkin, TB. 1994.

Defining and Assessing Soil Quality,

In Defining Soil Quality for a
Sustainable Environment. JW.
Doran, DC. Coleman, DF.

Bezdicek, &BA. Stewart (eds).
SSSA Spec. Pub. No. 35. Soil Sci.
Soc. Am., Am. Soc.
Agron.,Madison, WI, pp.3-21.

E. Sakin. 2014. Organic carbon organic
matter and bulk density
relationships in arid- semi arid soils
in Southeast Anatolia regionAfr. J.
Biotechnol., 11 (6) (2014),

pp. 1373-
1377, 10.5897/AJB11.2297

Juatika Vol. 4 No.1 2022

E. Bakhshandeh, M. Hossieni, M.
Zeraatpisheh, R. Francaviglia.
2019. Land use change
effects on soil quality and biological
fertility: a case study in northern
Iran Eur. J. Soil Sci., 95 (2019),
Article 103119,
10.1016/j.ejsobi.2019.103119

F. Raiesi. 2017. A minimum data set and
soil quality index to quantify the
effect of land use conversion on
soil quality and degradation in
native rangelands of upland arid

and semiarid regionsEcol.
Ind., 75 (2017), pp. 307-

320, 10.1016/j.ecolind.2016.12.04
9

G. Y. Jamala and D. Oke. 2013. Soil
organic carbon fractions as effected
bylanduse in the Southern
Guinnea savanna ecosystem of
Adawa State. Nigeria. Journal of

Soil science and environtmental
management.

Huang, W., Zong, M., Fan, Z., Feng, Y.,
Lii S., Duan, C., & Li, H.
2021.Determining  the impacts of
deforestation and corn cultivation on
soil quality in tropical acidic red soils
using a soil quality index. Ecological
Indicators, 125, 107580.
Leite Chaves, C.M. Concha
Lozada, R.O. Gaspar. 2017. Soll
quality index of an ~ Oxisol under
different land uses in the Brazilian
savannahGeoderma
Reg., 10 (2017), pp. 183-
190, 10.1016/j.geodrs.2017.07.007
Ishak Juarsah. 2016. Pemanfaatan Zeolit
dan Dolomit sebagai Pembenah
untuk Meningkatkan Efisiensi
Pemupukan pada Lahan Sawah.
Jurnal Agro. Vol 3 no. 1.
ISSN 2407-7933.

H.M.

162


https://doi.org/10.1016/j.catena.2019.02.018
https://doi.org/10.1016/j.catena.2019.02.018
https://doi.org/10.5897/AJB11.2297
https://doi.org/10.1016/j.ecolind.2016.12.049
https://doi.org/10.1016/j.ecolind.2016.12.049
https://doi.org/10.1016/j.geodrs.2017.07.007

Akbar et. all

Johnson W. Doran, E. G. Gregorich, M.
R. Carter, C. E Pankhurst, L. M.
Dwyer. 1997. Chapter 4 Biological
attributes of soil quality.
Development in soils science. Vol.
25. pages 81-113.

J. Six, K. Paustian. 2014. Aggregate-
associated soil organic matter as an

ecosystem property and a
measurement toolSoil Biol.
Biochem., 68 (2014), pp. Ad-

A9, 10.1016/j.s0ilbio.2013.06.014

L.C. Barbosa, P.S.G. Magalhdes, R.O. B
ordonal, M.R. Cherubin, G.A.F. Cas
tioni, S.

Tenelli, H.C.J. Franco, J.L.N. Carv
alho. 2019. Soil physical quality
associated with tillage
practices during sugarcane planting
in south-central BrazilSoil Tillage

Res., 195 (2019),

Article 104383, 10.1016/j.still.2019.
104383

L.L. Guo, Z. Sun, O. Zhu, D.R. Han, F. Li.
2017. A comparison of soil
qualityevaluation methods for
Fluvisolalong the lower Yellow
RiverCatena, 152 (2017), pp. 135-
143, 10.1016/j.catena.2017.01.015

Martunis, L., Sufardi, dan Muyassir.
2016. Analisis Indeks Kualitas
Tanah di Lahan Kering
Kabupaten Aceh Besar Provinsi

Aceh. Jurnal Budidaya Pertanian,
12(1), pp.34 - 40.

Mausbach,M.J.,AndC.A.Seybold.
Assessmentof
SoilQuality.InSoilQuality

andAgricultural Sustainability.

AnnArborPress.Chelsea. Michigan.

M. Davaria, L. Gholamia, K. Nabiollahia,
M. Homaeeb, H.J. Jafaric. 2020.
Deforestation and cultivation of
sparse forest impacts on soil quality
(case study: West Iran,
Baneh)Saoil Tillage
Res., 198 (2020),

1998.

Juatika Vol. 4 No.1 2022

Article 104504, 10.1016/j.still.2019.
104504

Melsted, S.W., and T.R. Peck. 1972. The

principles of soil testing. In
L.M.Walsh and J.D. Beaton
(Eds.). Soil Testing and Plant

Analysis. Soil ScienceSociety of
America. Inc. Madison, Wisconsin.

M. Bayranvand, Y. Kooch, A. Rey. 2017.
Earthworm population and microbial
activity temporal dynamics in a
Caspian Hyrcanian mixed forestEur.
J. For. Res., 136 (2017), pp. 447-
456, 10.1007/s10342-017-1044-5

Naharuddin et al., 2020. Sifat Fisik Tanah
Pada Lahan Agroforestri dan Hutan
Lahan Kering Sekunder di Sub
Das Wuno, Das Palu. Jurusan
Kehutanan, Fakultas Kehutanan,
Universitas Tadulako. Jurnal
Pertanian Terpadu 8(2): 189-200,

Desember 2020.

Nurida, L.N., A. Dariah, dan A. Rachman.
2012. Peningkatan kualitas tanah
dengan pembenah tanah biochar
limbah pertanian. Jurnal Tanah dan
Iklim. 37 (2):69-78.

Partoyo.2005.AnalisisIndeksKualitasTan
ahPertaniandi Lahan PasirPantai
SamasYogyakarta.Jurnalllmu
Pertanian12:140-151.

Paul. C. Oguike dan J. S. C Mbagwu.
2009. Variations in Some Physical
Properties and Organic Matter
Content of Soils of Coastal Plain
Sand under Different Land Use
Types.

Petunjuk Teknis Pengamatan Tanah.
2004. Balai Penelitian Tanah. Pusat

Penelitan dan  Pengembangan
Tanah dan  Agroklimat. Balai
Penelitan dan  Pengembangan

Pertanian. Departemen Pertanian.
Pham, T. G., Nguyen, H. T. and Kappas,
M. 2018. Assessment of soil quality

163


https://doi.org/10.1016/j.soilbio.2013.06.014
https://doi.org/10.1016/j.still.2019.104383
https://doi.org/10.1016/j.still.2019.104383
https://doi.org/10.1016/j.catena.2017.01.015
https://doi.org/10.1016/j.still.2019.104504
https://doi.org/10.1016/j.still.2019.104504
https://doi.org/10.1007/s10342-017-1044-5

Akbar et. all

indicators under different
agricultural land uses and
topographic aspects in Central
Vietnam. International Soil and
Water Conservation Research, 6,
280-288.

P. Li, M.C. Wu, G.D. Kang, B.J. Zhu, H.X
Li, F. Hu, J.G. Jiao. = 2020.  Soil
quality response to  organic
amendments on dryland red soil in
subtropical
ChinaGeoderma, 373 (2020),
Article 114416, 10.1016/j.geoderma
.2020.114416

R. Marzaioli, R. D'Ascoli, R.A. De
Pascale, F.A. Rutigliano. 2010. Saoll
quality in a Mediterranean area
of Southern Italy as related to
different land use typesAppl. Soil
Ecol., 44 (3) (2010),pp. 205-

212, 10.1016/j.aps0il.2009.12.007

Services.USDA . Afriani, L., & Juansyah,
Y. (2016).Pengaruh fraksi pasir

dalam campuran tanah
lempung terhadap nilai cbr dan
indeks plastisitas untuk

meningkatkan daya dukung tanah
dasar. Rekayasa: Jurnal Ilimiah
Fakultas Teknik Universitas
Lampung, 20(1), 23-32.

S.M. Zuber, G.D. Behnke, E.D. Nafziger,
M.B. Villamil.  2017. Multivariate

assessment  of soil quality
indicators for crop rotation and
tilage in lllinoisSoil  Tillage
Res., 174 (2017), pp. 147-

155, 10.1016/}.still.2017.07.007
SQI, 2001.Guidelines for Soil Quality
Assessment in Conservation
Planning. Soil Quality Institute.
Natural Resources Conservation
S.S. Andrews, D.L. Karlen, J.P. Mitchell.
2002. A comparison of soil quality
indexing methods for
vegetable production systems in
Northern CaliforniaAgric. Ecosyst.

Environ., 90 (1) (2002), pp. 25-
45, 10.1016/S0167-8809(01)00174-
8

Juatika Vol. 4 No.1 2022

Sufardi, M. Lukman, dan Muyassir. 2017.

Pertukaran Kation pada Beberapa
Jenis Tanah diLahan Kering
Kabupaten Aceh Besar Provinsi
Aceh (Indonesia). Prosiding
SeminarNasional Pascasarjana
(SNP) Unsyiah. Banda Aceh. Hal:
45 - 53.

Sukarman, |.G.M., Subiksa, dan S.

Ritung, 2012. Identifikasi Lahan
Kering Potensial untuk

Pengembangan Tanaman Pangan.
Prospek Pertanian Lahan Kering

dalam Mendukung Ketahanan
Pangan. Badan Litbang Pertanian,
Kementrian Pertanian-

Republik Indonesia (Balitbangtan).

Suriadikarta, D.A., T. Prihatini, D.

Setyorini, dan W. Hartatiek. 2002.

Teknologi pengelolaan bahan
organik tanah. him. 183-238. Dalam
Teknologi Pengelolaan Lahan

Kering Menuju Pertanian Produktif
dan Ramah Lingkungan. Pusat
Penelitian dan Pengembangan
Tanah dan Agroklimat, Bogor.

Susan S. Andrews, Douglas L. Karlen,

Cynthia A. Cambrella. 2004. The
Soll management assessment
framework. Soil science of society
Amerika
Journal.https://doi.org/10.2136/sssaj
2004.1945.

S.Y. Korkang. 2014. Effects of

afforestation on soil organic carbon

and other soil
propertiesCatena, 123 (2014),
pp. 62-

69, 10.1016/j.catena.2014.07.009

T. Wang, F.F. Kang, X.Q. Cheng, H.R. H

an, W.J. Ji. 2016. Soil organic
carbon and  total nitrogen stocks
under different land uses in a hilly
ecological restoration area of
North ChinaSaoil Tillage
Res., 163 (2016), pp. 176-
184, 10.1016/.still.2016.05.015

164


https://doi.org/10.1016/j.geoderma.2020.114416
https://doi.org/10.1016/j.geoderma.2020.114416
https://doi.org/10.1016/j.apsoil.2009.12.007
https://doi.org/10.1016/j.still.2017.07.007
https://doi.org/10.1016/S0167-8809(01)00174-8
https://doi.org/10.1016/S0167-8809(01)00174-8
https://doi.org/10.2136/sssaj2004.1945
https://doi.org/10.2136/sssaj2004.1945
https://doi.org/10.1016/j.catena.2014.07.009
https://doi.org/10.1016/j.still.2016.05.015

Akbar et. all Juatika Vol. 4 No.1 2022

USDA. 2007. National Nutrient Database Sci., 27 (9) (2018), pp. 1617-
for Standard Reference. 1624, 10.16258/j.cnki.1674-
http://www.nal.usda.gov/foodcomp 5906.2018.09.005
/search.

Wan Jun Ren, Wei Zhou, Teng Fei, Yong
Chen, Anthony P. Wesby. 2014.
Soll Physicochemical and
Biological Properties of Paddy-
Upland Rotation: A Review.
Volume 2014 |Article
ID 856352 | https://doi.org/10.1155/
2014/856352

Willy, D. K., Muyanga, M., Mbuvi, J. &
Jayne, T. 2019. The effect of land
use change on soil fertility
parameters in densely populated
areas of Kenya. Geoderma, 343,
254 - 262.

Winarso, S.2005. Kesuburan Tanah:
Dasar Kesehatan dan Kualitas
Tanah. Gava media. Jogjakarta.

X.G. Wang, M.H. Zhou, T. Li, Y. Ke, B. Z
hu. 2017. Land use change effects
on ecosystem carbon budget in the
Sichuan Basin of Southwest China:
Conversion of cropland to forest

ecosystemSci. Total
Environ., 609 (2017), pp. 556-
562, 10.1016/|.scitotenv.2017.07.16
-

Yasin, S. 2007. Degradasi Lahan pada
Kebun Campuran dan Tegalan.
Jurusan Tanah Fakultas
Pertanian Unand Padang.

Y.B. Qi, T. Chen, J. Pu, F.Q. Yang, M.K.
Shukla, Q.R. Chang. 2018.
Response of soll physical,
chemical and microbial biomass
properties to land use changes in

fixed desertified
landCatena, 160 (2018), pp. 339-

344, 10.1016/.catena.2017.10.00
7

Y. Hu, Y. Li, Y.L. Hou. 2018. The
variation of soil organic carbon
fractions and soil enzyme
activity of different land use types in
Minjiang River valleyEcol. Environ.

165


http://www.nal.usda.gov/foodcomp/search
http://www.nal.usda.gov/foodcomp/search
https://doi.org/10.1155/2014/856352
https://doi.org/10.1155/2014/856352
https://doi.org/10.1016/j.scitotenv.2017.07.167
https://doi.org/10.1016/j.scitotenv.2017.07.167
https://doi.org/10.1016/j.catena.2017.10.007
https://doi.org/10.1016/j.catena.2017.10.007
https://doi.org/10.16258/j.cnki.1674-5906.2018.09.005
https://doi.org/10.16258/j.cnki.1674-5906.2018.09.005

