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Soil is a mixture that made up of mineral particles, organic : ; ;
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matter, water, and air (USDA, 2023) that serves both sampling plans # Sany le P

ecological and non-ecological functions (Blum, 2005). to

Remove debris, stones, or plant material (Nenekmu, 2011),
homogenize sample to obtain consistent representation of the
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properties of soil to assess its overall health and fertility. . e e ularl e Allow the soil sample to air dry naturally to prevent alterations
spaced intervals in atl L in its composition, crucial to preserve initial state of the soil.
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If necessary, grind the air-dried soil to a fine consistency, this
enhances uniformity and facilitates accurate testing.
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accurate data collection

chemical toxicity structure & texture salinity pH level
content
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Pass the soil sample through a sieve to remove coarse particles.
This ensures that the analysis focuses in the finer soil fractions
relevant to plant growth.

'El%Ctri'cak‘condthng¥¥(4(F]g surements

lere dre two categories

- q N // ™ 1.bulk electrical conductivity (ECe) — measures overall > L DIERE G 0 * P, Mn, Fe, zn, Cu, B
Bulk 4 mass of oven dry soil (g) N\ Moisture {anm: _ mass of moist soil (g) - mass of dried soil () \ “conductivity Y - o [0 R areBuelEseie: PH level eSS Bvarakie
. ! Bulk density = : 3 } { Moisture content = \ 2.saturated paste electrical conductivity (Ewa) =
Den5|ty L y volume of soil (cm?3) y Content \ mass of dried soil (g) y measures water conductivity that extracted from soil [ ] BEEEER
Q 4 N A ¢ use a conductivity meter — readings in deciSiemens per 0 1 2 3 4 5 [ 7 8 9 W m 12 1B
< ~ - meter (dS/m) or deciSiemens per centimeter (dS/cm) | | [ I ]
100 able 1. Clirsses af safimity ad EC (1 dm = 1 mmihorsicn idi i
= - 3 N cdnped fom RCS Sei S tondbond) S Wikl Alkaline
L non-soil volume (cm?) \ oy
[ H = . F 1 most plants
Porosity | Porosity = total volume of soil (cm?) / Q : B B
\ // 24 fery 5 e .
< ~ | I = Nutrient levels

. composition of different particle sizes (sand, silt & clay) in
Soil Texture the soil. there are several methods to determine: g
hydrometer method sieving method, feel method (jar test) ¢
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Colour

Compare the soil color with standardadized color chips in the
Munsell Soil Color Chart — based on three main components

which are hue, value and chroma There are several methods to evaluate soil structure:

Soil Structure

e visual assessment
e feel method

i B | e penetration resistance — also known as soil
strength/cone index (ClI)
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Example of Munsell Soil Color Chart
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Post-analysis of soil quality testing is a process of reviewing, interpreting, and
evaluating results based on the obtained data. This typically involves various
of tests.

Data Processing & Im‘erprefaﬁon
Comparison with Standard

The processed data is compared with the standard to Contaminated
Land Management & Control Guideline No. 1: Malaysian Recommended
Site Screening Levels for Contaminated Land (Che Lat, 2023)
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e Nitrogen — Kjeldhal method (Rajani, 2019)
e Phosphorus — Bray-P1, Olsen or Mehlich-3

P 2 a1 methods (Culman et al, 2019)
o~ i o Potas),sium — Mehlich-3 method (Culman et al,
. . 2019
Cation Exchange Capacity (CEC) e Heavy metals — atomic absorption

spectroscopy (AAS), inductively coupled
Volume of the solution (L) plasma mass spectrometry (ICP-MS),
CEC= inductively coupled plasma optical emission
mass of soil (kg) x molar mass of elements x 10 spectrometry (ICP-OES)

Microbial activity

« 1 ATP released by organic matter,

1 CO2, t microbial activity t microbial activity

Microbial Biomass Carbon (MBC) and E oo ..
Nitrogen (MBN) measurements nzyme activity assays 0 ATP measurement
« amount of carbon and nitrogen stored » dehydrogenase Respiatonliest . ATP extracted from soil and
in microbial biomass *  PB-glucosidase 0 ENIENIITI T (S0 (il 5y quantified by bioluminescence
e 1 Cand N content, 1 microbial activity . urease soil microorganisms

Soil organic matter Infrared spectroscopy % 0f CARBON = 3.951/g * (1/ BS)
absorption of infrared light by organic Where, g = weight of sample in grams
A a B = Mohr salt solution for blank
_ ma.tter (14 SOI| S = Mlohr salt solution for S:.mp!r
E ) . Spectrophotometry
= Titration method . colorimetric assays Walkley & Black Method (Dutta et al, 2023)

soil + potassium . color intensity produced by organic
molecules in soil sample when reacted

permanganate titration to specific reagent Loss-on-ignition (LOI)
. CIE Lab System — L* lightness, a*
red/green coordinate, b* yellow/blue mass of soil before ignition (g) - mass of soil after ignition (g)
corrdinate

of the mass i to organic matter content in soil

In conclusion, soil quality analysis is a multidimensional process that plays a
pivotal role in understanding and managing the dynamic nature of soil
ecosystems. Through a comprehensive examination of physical, chemical, and
biological properties, soil quality analysis provides invaluable insights into the

health and fertility of the soils, influencing decisions in agriculture, land use
planning, and environmental conservation.

In essence, soil quality testing stands as a cornerstone for responsible land
management, fostering a delicate balance between human activities and
preservation of vital planetary resources. Through continued research,
implementation of best practices, and the dissemination of knowledge, humanity
embarks on a journey towards a harmonious coexistence with the land. This
journey recognizes that soil health is intricately linked to the well-being of the
global environment.
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