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1. Introduction

 Soil quality is a capacity of the soil to function in 
the ecosystem boundaries to sustain biological 
productivity, to maintain environmental quality, 
and to increase plant and animal health (Doran & 
Parkin, 1994). 

 Many studies on soil quality have searched for a 
way to aggregate the information obtained for 
each soil quality indicator into a single soil
quality index.

 This study developed a weighted scoring method 
to calculate soil quality index. 
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1.1. Background

 Farming activity in Mertelu village has extended 
to newly agricultural land at sloping area for 
dryland farming.

 Foodstuff production has increased and overcome 
the deficit of foodstock problem.

 Mertelu village has been declared as one of 
village model for food self sufficient village (Desa 
Mandiri Pangan - MAPAN) in Yogyakarta since 
2016. 
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1.2 Objective

 The study aimed to assess soil quality of newly 
extended dry agricultural land in Mertelu village 
after several years of farming practice.
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1.3. Hypothesis

 There is a deterioration of soil quality after 
several years of farming activity in the sloping 
area.
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2. Materials and Methods

 The study was conducted in Mertelu village, Gedangsari sub-
district, Gunungkidul regency, Yogyakarta Special Region.

 The area consists of hilly topopraphic landform of Baturagung 
zone, altitude ranged from 450 – 700 m asl.

 Climate type D (moderate) according to Schmidt&Fergusson, 
rainfall  1,907 mm/year. 

 Site selection was purposively determined for 10 locations 
represented variation of land use and slope steepnes, i.e.:

1. KAC: orchards, moderately steep slope (15– 25 %), covers 3.78 ha 

2. KC: orchards, steep slope (25– 45%), covers 18.13 ha 

3. SAC: bush, moderately steep slope (15–25 %), covers 6.82 ha

4. SC: bush, steep slope (25–45 %), covers 12.86 ha

5. TAC: dry land, moderately steep slope (15–25 %), covers 319.6 ha

6. TC: dry land, steep (25-45%), covers 473.03 ha

 Data was collected from the field observation and laboratory 
analysis of soil samples.
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2. Materials and Methods -cont’d

 Soil quality index was calculated following these 
steps:

1. Determining of soil functions, soil indicators, and score 
weight for each indicator involved in the analysis.

2. Developing scoring function for each indicator.

3. Transforming the data of each indicator into converted 
score using scoring function.

4. Calculating quality index for each indicator by 
multiplying weighted indicator and its converted score.

5. Summarize all indicator’s quality index into a single soil 
quality index.
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Indicator Soil function
Range of Soil 

Data
Scoring function

Effective depth Biological activity 23 – 65 cm y = 0.0238 x – 0.5476

Porosity
Regulating and retention 

of water
35 – 50%

y = 0.6667 x – 2.333

y = -0.6667 x + 4.333

Bulk Density
Regulating and retention 

of water and nutrient 
0.91 – 1.18 gr/cm3 y = 3.7037 x – 3.3703 

C Organic
Biological activity; nutrient 

avalability; buffering
0.47 – 2.02 % y = 0.6541 x – 0.3032

N available
Biological activity; nutrient 

avalability
26 – 84 mg/kg y = 0.0172 x – 0.4482

P available
Biological activity; nutrient 

avalability
4 – 55 mg/kg y = 0.0196 x – 0.0784

K available
Biological activity; nutrient 

avalability
54 – 113 mg/kg y = 0.0169 x – 0.9152

Texture

(sand, silt, clay 

fraction)

Regulating and retention 

of water
16 – 50 %

y = 0.0294 x – 0.4705

y = -0.0294 x + 2.4705

pH
Biological activity; nutrient 

avalability
4 – 6.5

y = 0.4 x – 1.6

y = -0.4 x + 3.6

N Total
Biological activity; nutrient 

avalability
0.04 – 0.15 % y = 0.090 x – 0.3636
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Soil function Soil indicators
Weighted 
indicator

(2)*4)*(5)

Value of soil 
indicator

Converted 
score

Weight Weight Weight KAC (6)*(7)

(1) (2) (3) (4) (5) (6) (7) (8)

Sustaining 
biological activty

0,4

Rooting media 0,3

• Effective depth (cm) 0,6 0,072 0,93 0,69

• Bulk density (g/cm³) 0,4 0,048 0,48 1,00

Soil moisture 0,3

• Porositas (%) 0,6 0,072 0,00 0,00

• C Organic (%) 0,4 0,048 0,05 0,00

Nutrient availabilty 0,4

• pH H2O 0,3 0,048 0,49 0,00

• P- available (ppm) 0,1 0,016 0,00 0,33
• K- available (ppm) 0,1 0,016 0,31 0,00

• C Organic (%) 0,4 0,064 0,05 0,00
• N - available (ppm) 0,1 0,016 0,28 0,03

Regulating 
water flow and 

storage
0,3

Texture 0,6
• Sand 0,4 0,072 0,91 1,00
• Silt 0,3 0,054 0,59 0,53
• Clay 0,3 0,054 0,03 0,00

Porosity (%) 0,2 0,06 0,00 0,00

Bulk density (g/cm³) 0,2 0,06 0,48 1,00

Filtering and 
buffering

0,3

Texture 0,6
• Sand 0,4 0,072 0,91 1,00
• Silt 0,3 0,054 0,59 0,53
• Clay 0,3 0,054 0,03 0,00

Porosity (%) 0,1 0,03 0,00 0,00

Microbiological process 0,3

• C Organic (%) 0,5 0,045 0,05 0,00

• - N Total (%) 0,5 0,045 0,09 0,00

TOTAL Soil Quality Index 1
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3. Result & Discussion
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Land use 

map
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Slope map
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SQ of Orchards
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Nilai Skor Nilai Skor

Media perakaran 0,3

- Jeluk perakaran (cm) 0,6 0,072 62 0,93 52 0,71 0,067 0,051

- Berat volume (gr/cm³) 0,4 0,048 1,04 0,48 1,18 1,00 0,023 0,048

Kelengasan 0,3

- Porositas (%) 0,6 0,072 56,12 0,59 56,13 0,59 0,043 0,043

- C Organik (%) 0,4 0,048 0,54 0,05 0,47 0,00 0,002 0,000

Ketersediaan Nutrisi 0,4

pH H2O 0,3 0,048 6,38 0,87 6,53 0,99 0,042 0,047

- P- tersedia (ppm) 0,1 0,016 4 0,00 21 0,33 0,000 0,005

- K- tersedia (ppm) 0,1 0,016 72 0,31 54 0,00 0,005 0,000

- C Organik (%) 0,4 0,064 0,54 0,05 0,47 0,00 0,003 0,000

 -N- tersedia (ppm) 0,1 0,016 42 0,28 28 0,03 0,004 0,001

Tekstur 0,6

Pasir 0,34 0,0612 47 0,91 50 1,00 0,056 0,061

Debu 0,33 0,0594 36 0,59 34 0,53 0,035 0,031

Lempung 0,33 0,0594 17 0,03 16 0,00 0,002 0,000

Porositas (%) 0,2 0,06 56,12 0,59 56,13 0,59 0,036 0,035

Berat volume (g/cm³) 0,2 0,06 1,04 0,48 1,18 1,00 0,029 0,060

Tekstur 0,6

Pasir 0,34 0,0612 47 0,91 50 1,00 0,056 0,061

Debu 0,33 0,0594 36 0,59 34 0,53 0,035 0,031

Lempung 0,33 0,0594 17 0,03 16 0,00 0,002 0,000

Porositas (%) 0,1 0,03 56,12 0,59 56,13 0,59 0,018 0,018

Proses mikrobiologis 0,3

- C Organik (%) 0,5 0,045 0,54 0,05 0,47 0,00 0,002 0,000

- N Total (%) 0,5 0,045 0,05 0,09 0,04 0,00 0,004 0,000

0,462 0,4941

Indeks Kualitas Tanah
Indeks 

Bobot

Nilai Indikator Tanah

Agak Curam Curam
Agak Curam Curam

Indikator Tanah

Melestarikan Aktivitas Biologi 0,4

Fungsi Tanah Bobot 1
Bobot 2 Bobot 3

TOTAL

Pengaturan dan Penyaluran Air 0,3

Penyaringan dan Penyangga 0,3
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SQ of bush
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Nilai Skor Nilai Skor

Media perakaran 0,3

- Jeluk perakaran (cm) 0,6 0,072 27 0,16 23 0,07 0,011 0,005

- Berat volume (gr/cm³) 0,4 0,048 1,04 0,48 0,91 0,00 0,023 0,000

Kelengasan 0,3

- Porositas (%) 0,6 0,072 59,22 0,39 57,87 0,48 0,028 0,034

- C Organik (%) 0,4 0,048 0,75 0,18 2,02 1,00 0,009 0,048

Ketersediaan Nutrisi 0,4

pH H2O 0,3 0,048 7,14 0,74 6,75 0,90 0,036 0,043

- P- tersedia (ppm) 0,1 0,016 11 0,14 55 1,00 0,002 0,016

- K- tersedia (ppm) 0,1 0,016 96 0,71 105 0,86 0,011 0,014

- C Organik (%) 0,4 0,064 0,75 0,18 2,02 1,00 0,012 0,064

 -N- tersedia (ppm) 0,1 0,016 49 0,40 84 1,00 0,006 0,016

Tekstur 0,6

Pasir 0,34 0,0612 36 0,59 47 0,91 0,036 0,056

Debu 0,33 0,0594 39 0,68 37 0,62 0,040 0,037

Lempung 0,33 0,0594 25 0,26 16 0,00 0,016 0,000

Porositas (%) 0,2 0,06 59,22 0,39 57,87 0,48 0,023 0,029

Berat volume (g/cm³) 0,2 0,06 1,04 0,48 0,91 0,00 0,029 0,000

Tekstur 0,6

Pasir 0,34 0,0612 36 0,59 47 0,91 0,036 0,056

Debu 0,33 0,0594 39 0,68 37 0,62 0,040 0,037

Lempung 0,33 0,0594 25 0,26 16 0,00 0,016 0,000

Porositas (%) 0,1 0,03 59,22 0,39 57,87 0,48 0,012 0,014

Proses mikrobiologis 0,3

- C Organik (%) 0,5 0,045 0,75 0,18 2,02 1,00 0,008 0,045

- N Total (%) 0,5 0,045 0,07 0,27 0,15 1,00 0,012 0,045

Bobot 2 Bobot 3 Agak Curam Curam

0,406 0,5581

Indeks Kualitas Tanah

Agak Curam Curam
Indeks 

Bobot

Nilai Indikator Tanah

TOTAL

Indikator Tanah

Melestarikan Aktivitas Biologi 0,4

Pengaturan dan Penyaluran Air 0,3

Penyaringan dan Penyangga 0,3

Bobot 1Fungsi Tanah
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SQ of the dry land
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Nilai Skor Nilai Skor

Media perakaran 0,3

- Jeluk perakaran (cm) 0,6 0,072 65 1,00 54 0,76 0,072 0,054

- Berat volume (gr/cm³) 0,4 0,048 1,02 0,41 0,98 0,26 0,020 0,012

Kelengasan 0,3

- Porositas (%) 0,6 0,072 57,32 0,75 60,96 0,27 0,037 0,019

- C Organik (%) 0,4 0,048 0,52 0,03 0,54 0,05 0,002 0,002

Ketersediaan Nutrisi 0,4

pH H2O 0,3 0,048 6,97 0,72 6,97 0,81 0,039 0,039

- P- tersedia (ppm) 0,1 0,016 23 0,37 29,00 0,49 0,006 0,008

- K- tersedia (ppm) 0,1 0,016 86 0,54 113,00 1,00 0,009 0,016

- C Organik (%) 0,4 0,064 0,52 0,03 0,54 0,05 0,002 0,003

 -N- tersedia (ppm) 0,1 0,016 49 0,40 26,00 0,00 0,006 0,000

Tekstur 0,6

Pasir 0,34 0,0612 49 0,97 30,00 0,41 0,059 0,025

Debu 0,33 0,0594 34 0,52 48,00 0,94 0,031 0,056

Lempung 0,33 0,0594 17 0,03 22,00 0,18 0,002 0,010

Porositas (%) 0,2 0,06 57,32 0,75 60,96 0,27 0,031 0,016

Berat volume (g/cm³) 0,2 0,06 1,02 0,41 0,98 0,26 0,024 0,016

Tekstur 0,6

Pasir 0,34 0,0612 49 0,97 30,00 0,41 0,059 0,025

Debu 0,33 0,0594 34 0,53 48,00 0,94 0,031 0,056

Lempung 0,33 0,0594 17 0,03 22,00 0,18 0,002 0,010

Porositas (%) 0,1 0,03 57,32 0,51 60,96 0,27 0,015 0,008

Proses mikrobiologis 0,3

- C Organik (%) 0,5 0,045 0,52 0,03 0,54 0,05 0,001 0,002

- N Total (%) 0,5 0,045 0,05 0,09 0,04 0,00 0,004 0,000

Bobot 3
Agak Curam Curam

Indeks 

Bobot

Nilai Indikator Tanah

Bobot 1Fungsi Tanah

0,453 0,3791

Indeks Kualitas Tanah

Agak Curam Curam

TOTAL

Indikator Tanah

Melestarikan Aktivitas Biologi 0,4

Pengaturan dan Penyaluran Air 0,3

Penyaringan dan Penyangga 0,3

Bobot 2
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Map of soil quality index
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Soil quality index in Mertelu village
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Land use

KAC: Orchards, moderately steep

KC : Orchards, steep

SAC : Bush, moderately steep

SC : Bush, steep

TAC : Dryland, moderately steep

TC : Dryland, steep
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No. Location Soil quality index
SQ

classes

1 Orchard; moderately steep 0.462 Moderate

2 Orchard; steep 0.494 Moderate

3 Bush; moderately steep 0.406 Moderate

4 Bush; steep 0.558 Moderate

5
Dry agriculture land; 

moderately steep
0.453 Moderate

6 Dry agriculture land; steep 0.379 Low
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4. Conclussion

 Soil quality index shows the highest value of 
bush with the steep slope, followed by orchard 
from steep slope, orchard from moderately steep 
slope, dry agriculture land form moderately steep 
slope, bush from moderately steep slope, and the 
lowest one is dry agriculture land from steep 
slope.  

 Soil quality in the study area mostly are included 
in moderate classes, except for area of dry 
agricultural land with steep slope is included 
in low soil quality class.
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Thank you
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