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Introduction

A The project was funded by Paymentand Control Agencyfor Guidanceand
GuaranteeCommunityAid (OPEKEPIBJ the GreekMinistry of Agricultural
Developmentand Food

A It involves developmentof a national geodatabaseand a WebGISthat
encompassoil data of all the agriculturalareasof Greecean orderto supply
the country with a multi-purpose master plan for agricultural land
management

A The study area covered 385000ha which is the sum of the O2 dzy (i NE ¢
agriculturalland. It commencedin 2013 and work was carried out in 24
months, requiring a high level of scientificcoordinationand efficiency The
consortiumconsistedof & ! NA&A &Jdi2Eithob¢ K S & & | &nd EIphESE >
a private Greek company, and the scientific coordinator of the whole
projectwasProfessorEmeritus N. Misopolinos



Soll physiography

Usingsatelliteimagesthe studyareawasdelineatedin more than 9.000 SoilMapping
Units (SMU) based on existing information layers regarding soil formation, 3D
landscapebservation physiographi@analysisfield work and photo interpretation.
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Soll sampling and analysis

A Samplingwas performed using hydraulic soil
samplersmounted on trailers. Eachfield team
Included one Soil Scientist,one technicianfor
operating the sampler, and one navigator
specializedin using maps and tablets with
navigationsystemand GP3o enablerapid and
accuraterouting and identification of sampling
points.

A In total, 2,000 soil profiles were excavated,
describedand sampled and 8,000 soil cores
were sampledin two depths (0-30 and 30-60
cm).




Soll database

A Thenumberof soil samplesanalyzedvas
over 22000 analysis, and 22 soll
properties were determined (physical
and chemical)accordingto ISOstandards
11464 2006and ISO/IEQ 7025 2002

A All the soil data collected were
introduced in a GIS database, after
thorough scrutinizationfrom soil science
experts The classificationsystemof FAO
wasusedand SMUswerefinalized




e-SollBook

Apart from the digital soil database,an A3 sizesoil book was createdin pdf format for fast
trackingand visualizationof LINZ2 2 Baduct® &hebookincludes570 soil mapsin 1:30.000
scalewhichcoverthe agriculturalareasof Greece

SOIL MAP OF GREECE




Risk assessment and land suitability maps

Risk assessmentmaps were produced, after incorporating several layers of
information, regarding salinity, erosion, nitrates, and desertification into the soll
database Furthermore,taking into accountplant needsof 30 crops, land suitability
mapswere developedin orderto facilitate agriculturalproductionand crop allocation
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WebGIS

The attribute data and the thematic maps, such as FAOtaxonomic units, erosion,
salinity, alkalinity,desertificationand nitrates risksmapswere introducedin a WebGIS
systemfor private and publicstakeholders
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The integrated system is
expected, after being fully
operational, to provide
Important electronic services
and benefits to farmers,
private sector and
governmental organizations.
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Assessing the impacts of wastewater reuse for
irrigation using soil quality index

Dr. George Bilas



Introduction

Wastewater reuse for Irrigation not only prevents
overexploitationand degradationof water resourcesput also
provides essentialnutrients (e.g. nitrogen and phosphorus)
for crops

Howeverthere are caseswhere high saltand trace elements
concentrationsin reclaimedwastewater may have adverse
effectson soilqualityand plant growth



Introduction

Soll quality Is defined by the performanceof soil functions,
whichin turn are determinedby measuringa set of physical,
chemicalandbiologicalparameters/indicators

Soll quality Is a componentof agroecosystemsustainability
andmanagement



Objectives

Theoverall objective of this work was to guantify soil quality
using SQIl in order to comparatively assessthe impact of
wastewaterreusefor irrigation. Specifimbjectiveswere:

to assessthe impacts of different irrigation wastewater
gualitieson soilquality,and

to guantify soil quality using a procedure consistingof a
simple normalizingmethod to assignscoresto treatment
values of the most relevant indicators of local ecological
conditions



Materials and methods

6-year experimental field under conventional farming located near Gallikos
Riverin northern Greece

Croprotation includedsugarbeets (Betavulgarig, cotton (Gossypiumhirsutum
L) and maize(Zeamaysssp Mays

Wastewatenwasappliedby adrip irrigation system

Experimental design was completely randomized, with sSix replicates per
treatment.



Too T

Water qualities applied

Freshwater providedby anirrigationwell (1)

Wastewaterthat receiveda secondarybiologicaltreatment and disinfection
of the outflow (T )

Wastewater that received a secondarytreatment in a series of lagoons
without disinfectionof the outflow (1))

T O Tl
pH 7.58 (0.12)  7.69(0.21)  7.99 (0.18)
ECdSm) 1.07 (0.05)  4.00(0.23)  5.88(0.32)
K* (cmoledL) 0.09 (0.01) 1.02(0.12) 1.39(0.34)
Na* (cmolesL) 2.56 (0.25)  29.89 (3.46) 41.45 (7.22)
Ca*(cmoledl) 5.15 (0.45)  4.79(0.98) 5.44 (1.12)
Mg (cmolesL) 4.07 (0.95) 6.99(2.77) 10.60 (1.67)
SAR 1.19(0.17) 12.22(2.16) 14.66 (3.45)

BOD (mg/L) 1.0(0.01) 20.0(3.28) 31.5(5.32)



Soil sampling and analysis

Soil samples for physical and chemical analyses were collected from top soil layel
Measurements included:

Texture

Bulk density from intact soil cores
Water-filled pore space was calculated
Infiltration rate in the field

pH and EC in saturation extract

{ 2t dzp\tFSCat, and Mg+

SAR was calculated

TOC by wet combustion method

Soil respiration in the field



Results

Treatment
Indicator Tf 10, T
Bulk density (g/cm3)) 1.28 (0.05) 1.28 (0.05) 1.24 (2.28)

Infiltration rate (mm/hr) 61.1(38.6)a 14.1(8.00b 13.7(11.4)b
Water filled pore space (%) 30.1(1.4)c 41.4(5.7)b 429(9.1)a

pH 7.72 (0.31) b 8.30(0.19)a 8.50(0.28) a
n -/ dSr) 1.15(0.09) ¢ 3.99 (0.86)b 5.22(1.36) a
TOC (Mg/ha) 0.98 (0.07) 9.98(0.09) 9.30(0.24)
SAR 1.74 (0.40)c 8.74 (1.23)b 10.59 (2.40) a

Soil respiration (kg C/ha/d) 2.70 (1.02) b 7.58 (1.51)a 7.79 (1.55)a

Values within-a row fof an mdicator followed by adifferentietter are 'significantty. differenitat p
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Quantification method
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Selected threshold values and rules of change

Indicator tthgs\i\;leorl g Optimum thlrJepspheorI g Rules of change
Bulk density (g/cm3) 1.24 H®nn Lessis better
Infiltration rate (mm/hr) nu 61.1 More IS better
Water filled pore space (¢ mp ®n 42.9 More IS better
pH 7.72 y ®p n Lessis better
N/ dSm) 1.15 H®nn Lessisbetter
TOC (Mg/ha) ON I 9.98 More IS better
SAR 1.74 13.004 Less is better
Soll respiration (kg C/ha/i 0.00# 7.79 More IS better

3.6 Al dddbted after Gloveret al. (2000)

3 pHVvaluesgreaterthan'&:5 denote that'the soil'is sedic (USDA; 1954
ASARvaluesgreaterthan 13denote that the soil'is saline (USDA, 1954

# Sollrespiration Owvalue denotesno microbial factvity (Parkin'et al., 1996
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Calculated normalized values

Indicator

Bulk density (g/cm3)
Infiltration rate (mm/hr)
Water filled pore space (%)
pH

N/ dSm)

TOC (Mg/ha)

SAR

Soil respiration (kg C/ha/d)

Tf
1[0
1[0
0.54
(0[0)
{0[0)
10[0)
{0[0)
0.35

(0[0)
0.23
0.95
0.00
0.00
(0[0)
0.38
0.97

Tl
(0[0
0.22
(0[0)
0.00
0.00
(0[0
0.21
(0[0
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Conclusions

The SQIfor the three treatments indicated that there was an impact on soil
gualitywhenwastewaterwasreusedfor irrigation.

The proposed method for calculating normalized values for measured soll
Indicatorsis easyto useand requiresselectionof thresholdvaluesthat should
not be exceeded

Optimumyvalueshavebeenassignedo indicatorsbasedon the desiredrule of
changerelativeto the referencetreatment, sincequantificationof soilquality is
comparative



Conclusions

The scoring procedure describedwas effective at quantifying soil quality for
different treatments The proposed procedure amplifies differences when
measuredvaluesare closeto selectedthresholdlevels,thus makingit able to
assessmpactsthat canpossiblydegradesoilquality.

The indicatorsto be measuredmust be carefully selectedto representlocal
ecologicaktonditions

Cautionhasto be exercisedwhen applyingwastewaterfor irrigation and site
specificadaptivesoil managementhasto be takeninto considerationto avoid
soildegradation



