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ABSTRACT 
 
Context: The agroecological unit 9 (AEU 9) in Alappuzha district of Kerala represents the 
southcentrallaterites. Thesoilsareacidic,gravelly, havinglow activity clay, oftenunderlainbyplinthite with low 
water and nutrient retention capacity. Assessment ofsoilqualityindicatorsand 
mappingofresourcesandsoilfertilitystatusis essential forplanninganddevelopmentactivities. 
 
Aims: soil quality assessment was made by collecting observations on physical, chemical and biological 
indicators, soil quality index was computed and generated maps using GIS. 
Study design:Survey, collection and principal component analysis. 
Place and Duration of Study:A study was conducted in agroecological unit 9(southcentrallaterites) in 
Alappuzha district of Kerala. 
Methods:Geo-referenced composite soil samples were collected from 75 locations of AEU9 in Alappuzha 
district, and were characterized for physical, chemical and biological attributes forevaluatingsoilquality. 
Principal component analysis (PCA) was carried out for the 22 soil parameterswhich resulted in 7 
principal components and a minimum data set (MDS) of eight parameters(clay content, available N, P, K, 
Ca, S, bulk density and pH) yielded from seven principalcomponents 
(PC1toPC7)witheigenvaluesgreaterthan 1. Theselectedsoil quality indicators were categorized classes 
and assigned with scores. Soil quality index 
wascomputedbycombiningthescoresafterassigningappropriateweightstoeachparameter. Based on relative 
soil quality index, soils were rated as poor, medium orgood.GISbasedthematicmapsofsoil quality 
indicators and index wereprepared. 
Results:The soils of AEU 9 are sandy loam in texture, strongly acidic (pH 4.5-5.5), medium in organic 
carbon, low in available N, medium in available P and K, deficient in available Ca, Mg and B. Majority 
(80%)of the soils arerated poorand20% ratedmedium insoil quality. Soil quality index was observed to be 
the highest in Mulakuzha (49 %) which had 
alsoregisteredrelativelyhigheravailableN,P,Kandorganiccarbon. 
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1. INTRODUCTION 
 
Soilisthemostimportant naturalresource 
whichwouldsupportlifeonthisplanetthroughsupplyofessentialnutrientsandactasamediumfor plant growth. Soil quality, like air 
or water quality, has an impact on the environment'shealth and production. Soil quality, often known as soil health, refers 
to a soil's abilityto function within natural or managed ecosystem bounds, to sustain plant and animalproductivity, to 
maintain or improve waterandair quality,and tosupport humanhealthand habitation [1].Soil quality declines due to 
depletionofsoilorganicmatter,nutrientlossesfromrunoffandleaching,desertification,accumulation of toxic substances, 
excessive use of chemical fertilizers and pesticide,crusting,compaction, improper waste disposal etc. 
The agroecological unit is a land unit delineated based on climate variability, landform and soils and/or land cover and 
having a specific range of potentials and constraints for land use.Assessing soil quality indicatorsat agroecological unit 
level bycharacterization and mapping of existing sitespecificinformationwouldprovidepreciseand scientific catalogue of 
soils,nature of soil anddistribution so thatprediction couldbemadeaboutcharactersandlandpotentialities. Soil 
qualityassessmentincludesavarietyofsensitivephysical,chemical,andbiologicalcharacteristicsthatrepresentthesoil'scurrentfu
nctioningstatus. 
Soilqualityevaluationgivesanopportunitytoredesignlandandsoilmanagementsystemsforimprovedagriculturalproductivitybypr
ovidingaframework for assessing the sustainability of various land use regimes. 
Inagriculture,technologiessuchasremotesensing(RS),geographicinformation systems (GIS), and global positioning 
systems aid in the collection of dataonagriculturaloperations,suchasland-use/land-
cover,weatherconditions,soilconditionsandotherfactorsthatarecriticalforsitecharacterizationandhelpindeterminingsoil 
qualityandland suitabilityforfarming [2]. Arriving at proper soil quality index (SQI) canhelp to determine the degraded soil 
properties and help in 
properinterpretationofsoilresourcesforgrowingcrops,apartfromdevelopingfertilizerrecommendations[3]. 
Thesouth central laterite,agroecologicalunit 9 is delineated to represent mid land laterite terrain with typical laterite soils, 
which arestrongly acidic.Lateritic clay soils herein are gravelly and often underlain by Pplinthite with low water and nutrient 
retention capacity.The lowlands have strongly acid, low activity, non-gravelly clay soils with impeded drainage conditions. 
Mono cropped rubber and coconut intercropped to a variety of annual and perennial crops is the major land use on 
uplands and rice, tapioca, banana and vegetables on lowlands[4]. These soilsare very strongly acid to slightly acid with 
overall pH ranging from 4.5 to 5.5, poor in N, P and K, low in bases and alsodeficientin calcium, magnesium and 
boron.Therefore, a sustainable management system forimproving fertility and productivity of these soils 
needstobedeveloped.Plantnutrition needs to be looked into and locationandcrop specific management practices shouldbe 
recommended. In this context, the present study was carried out with an objective tomakeassessmentofsoil physical, 
chemical and biological parameters fordevelopingsuitableSQIforassessingsoilsforimproving cropproduction. 

 
 
2. MATERIAL AND METHODS  
 

2.1 Study area 

A study was conducted in agroecologicalunit 9 (southcentrallaterites) in Alappuzha district of Kerala toassess the 
soilqualityi n d i c a t o r s ,  t o  w o r k  o u t  S Q I  a nd to generate  
thematic maps using GIS. The study area lies between 9°23'38.28'' and 9°33'63.71'' Nlatitude, 76°57'88.39'' and 
76°65'02.00'' E longitude, which spread over the eastern part 
ofChengannurblockwhichincludesMulakkuzha,Ala,CheriyanadandVenmonyPanchayathsandChengannurmunicipality. It 
extends over 8058 ha (5.71%) of total areaofthedistrict. The south central laterites (AEU 9) represents midland laterite 
terrain withtypical laterite soils and short dry period. The climate is tropical humid monsoon 
typewithmeanannualtemperature26.5ºCandrainfall2,827mm [5]. 

 

 

2.2 Survey and collection of soil sample 

A survey was conducted in the study area to identify locations for the collection of soil samples. Georeferenced surface 
(0-20 cm) soil samples were collected from 
seventyfivesites(Fig.1)inMulakuzha,Ala,Cheriyanad,VenmonypanchayatsandChengannurmunicipalityofAEU9. With 
thehelpofGPS,geographicalcoordinatesofeachsamplesitewasrecorded and used for GIS mapping. The soil samples were 
shade dried, powdered with wooden pestle and mortar,sievedthrougha2mmsieveandstoredin labeled plasticcontainers for 
analysis. 



 

 

 

Fig. 1. Location map of study area and soil sampling sites in AEU9 of Alappuzha district 

 

2.3 Characterizationof soil 

Soil samples collected from AEU9 were characterized for physical, chemical and biological indicators of soil quality using 
standard procedures. Soil texture was analyzed by Bouyoucos hydrometer method, bulk density and water holding 
capacity by core method, water stable aggregates by Yoder‟s method, pH (soil - water ratio of 1:2.5) using pH meter , 
organic carbon by wet oxidation method , available nitrogen by alkaline permanganate method , available phosphorus by 
colorimetric method , available potassium by neutral normal ammonium acetate extraction followed by flame photometry 
method, available calcium and magnesium by versanate titration method, available boron by azomethane H reagent 
method, available sulphur by CaCl2 extraction followed by spectroscopy. Biological analysisof dehydrogenase activity was 
determined by colorimetric method. 

2.4 Principal component analysis for assessment of soil quality 

ToassessSQI, 22 soil parameterswereconsideredandtestedforsignificancebasedonthePCanalysis asdescribedby [6], 
.usingSPSSsoftware.ThePCswhichhadeigenvaluesofmore than one [7] and explained more 
than5%variationindataandmainlyhighfactorloadedvariableswithmagnitudeofmorethan0.70wereconsidered.WithineachPC,o
nlyhighlyweightedfactorshavingabsoluteloadingvalues ofmorethan 0.60wereconsideredforminimumdataset(MDS). 
Thevariablesqualifiedundertheseseriesofstepsweretermedas„keyindicators‟andconsideredforderivingSQIaftersuitabletransf
ormationandscoring. 

AllobservationsofeachidentifiedkeyMDSindicatorsweretransformedusinglinearscoringtechnique.Toassign scores 
indicatorswerearrangedin the order depending on whether a higher value 
wasconsidered“good”or“bad”intermsofsoilfunction. 

After transformation using linear scoring, MDSindicatorsforeachobservationwereweightedusingPC analysis results. Each 
PC explained certain amountofvariation(%)inthetotaldataset.Thisvariationwhen divided by total variation explained by all 



 

 

PCswith eigen vectors more than 1, gave weighted factorsforindicatorschosenundergivenPC.Afterperforming these steps, 
to obtain SQI, weighted MDSindicatorscoresforeachobservationweresummedupusingthefunction. 

In this relation, Si is the score for the subscriptedvariable and Wi 
istheweighingfactorobtainedfromPCanalysis.Theassumptionisthat,higherindexscores indicatedbettersoilquality 
orgreaterperformance of soil function. For better 
understandingandrelativecomparison,SQIvalueswerereducedtoascaleof0-1bydividingSQIvalueswithhighestSQI value. The 
numerical values thus obtained, reflect the relative performance of soils, and hence weretermed as „Relative soil quality 
index‟ (RSQI). MeanscoringvaluesofMDSwerethenexpressedinpercentagetoexplaintheirrespectivecontributiontotheSQI. 
RSQI of each sampling location was classified as poor (RSQI < 50%), medium(RSQI50%-70%) andgood (RSQI>70%) [8]. 

 

2.5 Generationof maps using Geographic Information System 

GIS based thematic maps on soil quality indicators and index were prepared todepictthespatialvariabilityusing ArcGIS 
10.5.1 software following Inverse Distance Weighting (IDW) method, aspatialanalysttoolinArcGIS software. The soil 
analysis data was loaded into MS Excel, converted to a CSV 
(Commadelimited)file,thenimportedintotheArcGISmappingsoftware.Themappingsoftware also imported a shape file 
containing the boundaries of sampled area. From the spatial analyst tool, IDWwas chosen. In the IDW dialogue box, 
longitude, latitude, and soil attribute valueswere selected as x, y, and z, respectively, and the processing extent was set to 
theboundaries of the sampled area. The data was interpolated once the number of sampling points was entered. The 
resultant map for each parameter was manuallycategorizedusingconventional ratings,withdistinct coloursassignedto 
eachclass. 
 

3. RESULTS AND DISCUSSION 
 
The efficiency of soils to supply nutrients for crop growth, apart from maintenance of soil 
physicalconditionstooptimizeyieldisoneoftheimportant components of soil fertility or quality that would determine 
theproductivityofagriculturalsystem.Hence,theresultsofphysical,chemicalandbiologicalindicators of soil qualitybasedon 75 
surfacesamplestakenfrom AEU 9 aredescribed,SQIiscalculated and GIS maps are prepared. 
Soil quality indicators 

3.1 Physical attributes of soil quality  

Bulkdensityofsoilvariedbetween1.10and 1.80Mgm
-3

withameanvalueof1.41Mgm
-3

.Low bulk density (1.33Mg m-3)? was 
observed in soils of Chengannur where sediment deposit of clay wasnoticed resulting in higher organic carbon content 
(2.41%) and clay content (53.2%),whilehighbulkdensitywasobservedinsoilswithmoresandcontent.Lowbulkdensity 
mightbeduetotheinfluenceoforganicmattercontentwhichimprovedtheaggregationof soil particles. Porosity varied from 44.1 
to 78.1 percent in the study area. The high organic carbon content (1.42%) observed in these soils might have favoured 
soil aggregation and enhancing soil porosity [9]. Claycontentvaried 
between5.62and80.20%percent,siltbetween11.10and57.80%percentandsandbetween 9.91 and 79.90 %percent. Sandy 
loam was the predominant textural class observed in58.6%ofsoilsinAEU9ofAlappuzhadistrict. 

Water holding capacity was found to be the highest in Chengannur soils 
wherehighclayeycontentwasobservedandsoiltexturewassiltyclay.  

Soil aggregation and aggregate stability are the most important soil qualityindicators that are affected by texture and 
organic matter. Water stable aggregates in soil varied between 37.3 and 70.6 %percent. Water stable aggregates 
arehighinsoilsrichinorganiccarbonandclaycontent.Thisisattributedtothestabilizationof aggregates through the binding action 
of increased clay and organic carbon contentinsoils[10]. 
 

3.2 Chemical attributes of soil quality 

The present investigation revealed that soil pH varied from 4.10 to 6.90 with amean value of 5.02. [11] indicated that the 
soils of Kerala were mostly laterites and basically acidic in reaction. Majority of soils (90.3%) were in the extremely acidic 
to strongly acidic category. Leaching of basic cations from the soil might have led to increased acidity. Soil acidity was 
observed to be lower in areas with sediment deposits where concentrations of basic cations like K and Ca were observed 
to be higher. 
The available nitrogen content of soil varied between 100 and 627 kg ha

-1
 with a mean value of197kgha

-1
. Available 

nitrogen was low in 89.3%of the soils and only 10.7% were in the medium range. Available nitrogen was found to be 



 

 

medium in some areas of Mulakuzha, Ala and Cheriyanad panchayats and low in other areas. Even with medium to high 
organic carbon status of the soils under study, the low available nitrogen observed may be attributed to the low 
mineralization of organic matter in the extremely acidic environment, leaching of nitrate nitrogen due to heavy rainfall 
experienced in the region and due to losses of nitrogen under anaerobic conditions through nitrate reduction and 
denitrification[12]. 
The available phosphorous content of soil varied from 8.32 to 47.8 kg ha

-1
 andwasfoundtobemediumin60%ofthesoilsand 

highin26.7%soil indicating a buildup of phosphorus in soil from high levels of phosphorus fertilization and through 
deposition of phosphates from the sea water. Deficient levels of phosphorus (<10 kg ha

-1
) was observed in 13.3 %percent 

of samples. The increased soil acidity adversely affects phosphorus availability and the presence of clay and organic 
matter deposition in soil contributes to phosphate sorption and reduction in phosphorous availability. 
The available K content in soil ranged between 100 and 492 kg ha

-1.
. Majority(53.1%) of the soils were medium in 

available K, 44.6% were high and 2.3% low. Low activity clays such as kaolinite and iron and aluminium oxides and 
hydroxides are predominant in laterite soils. Hence it may be inferred that the low activity clay minerals in these soils were 
efficient in holding the exchangeable potassium to a considerable extent which might have contributed to increased 
availability of potassium [13]. 
The deficiency of calcium and magnesium is severe in the soils of the study area. The 64 %per cent of samples were 
deficient in plant available calcium (<300 mg kg

-1
) and all the samples were deficient in plant available magnesium (<120 

mg kg
-1

). The high rainfall in this region facilitate the leaching of basic cations calcium and magnesium from soil resulting 
in their concentration below the sufficiency range as also reported by [14]. Available sulphur content in soil varied between 
3.02 and 27.5 mgkg

-1
and was found to be adequate in 93.3% of soils. The higher levels of available sulphur might be due 

to the accumulation of organic matter and sediments in these soils. 

Available boron in soil ranged between 0.01 and 0.41 mgkg
-1

. Available B was deficient in all the soils of AEU 9. This can 
be attributed to the higher mobility of boron in soils and also leaching losses which led to B deficiency in these soils. High 
intensity rainfall will lead to loss of soluble forms of boron by leaching [15].  

3.3 Biological attributes of soil quality 

Organic carbon content ranged between 0.51 and 2.62% with a mean value of1.42%. Majority (61.3%) of the soils are 
having medium organic carbonstatus followed by 38.7% soils with high status. Organiccarbon washighinmostofthe areasin 
Chengannur and Mulakuzha and medium in other panchayats. This can be attributed tothe deposition of sediments rich in 
organic matter in compliance with the findings of [16].  
Dehydrogenaseactivityinsoilvariedbetween13.1and27.3µgTPFhydrolysedg

-
1soil 24 hr

-1
in AEU 9. Majority (64 %percent) of 

soils registereddehydrogenase activity between 25and 50 μg PNPproducedg soil
-1

h
-1

.Increased dehydrogenase activity 
indicated a shift in microflora from aerobic to anaerobic[17].  

 

3.3.1 Soilqualityindex 

Thesoilsoftotal cultivableareasof AEU 9 wereassessedforsoilqualityinwhichPCanalysiswasperformed for 22 variables. 
In the PC analysis of variables, about 67.2%ofvarianceinsoilphysical,chemicalandbiologicalparameterswasexplainedby 7 
PCswitheigenvalues‘greaterthan1’(Table 3).  

Theeigenvalues ranged from 1.048 (PC7) to 3.987 (PC1) withvariance in the range of 5.8% (PC7) to 22.1% (PC1). Highly 
weighted variables which are loaded onPC1included clay content followed byavailable P and K, available N, 
exchangeableCa, bulk density and available S, bulk density and soilpHwere highly loaded variablesonPC2PC3,PC4,PC5, 
PC6 and PC7componentsrespectively(Table 4).  

To formulate the soil quality index, the parameters in the MDS were assignedappropriate weights and each class with 
suitable scores [18]. Scoring was done following the method suggested by [8] and[19]with slight modifications based on 
soil fertility ratings for Keralasoils.AvailableNandPwereassignedwiththehighestweightageof20eachfollowedby bulk density, 
texture, pH, available K, Ca and S with weightageof10eachandcategorizedintofourclasseswithscoresrangingfrom4to1.After 
scoring of soil quality indicators, a weighted SQI was computed. Arelative soil quality index was also computed to study 
the change in soil quality andsampleswere rated basedon RSQIvalue.Soil quality index (SQI) of soils in AEU 9 ranged 
from 120 to250 with a mean value of 174 (Table 5).  

The relative soil quality index (RSQI) ranged from 32.5 to 62.5 %percent with a mean of 43.6 %percent. The highest 
mean value ofrelativesoilqualityindexwasobservedinMulakuzha (48.8%) 
followedbyCheriyanad(45.7%)andChengannur(44.8%)andthelowestinVenmony(Venmony (37.0%). Majority of 
thesoils(80%)hadpoorsoilqualitywhile20%percentofsoilshadmediumsoilquality. Soil quality was observed to be maximum 
in Chengannur and Mulakuzhawhere organic carbon, available nitrogen, phosphorous, potassium and calcium werefound 
to be high and sediment depositions of clay and silt were observed.  



 

 

The low to medium soil quality of AEU 9 may be attributed to theinherent properties of laterite soils, type of vegetation and 
micro climate as reported by [13].                .                    . CClay percent in soil emergedasakeysoilqualityindicatorbased on the study, which plays 
a key role directly orindirectlyininfluencingqualityofthesesoils because majority of soils of AEU 9 are sandy loam in texture. 
Amongthenutrients, P and K, followed by N, Ca, S and other parameters bulk density and pH also emerged as key soil 
quality indicators. This might be due to the reason that these soils are strongly acidic(low pH), having high bulk density, 
low in N, medium in P and K, deficient in Ca. Theresultsoutlinetheneedforregularliming to control soil acidity and 
toalleviateCa deficiency and additionof organic matter and recommendeddoseofN,PandKfertilizers to improve nutrient status 
and tosustainagriculturalsystemsaswellasto maintainsoilquality. 
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Table1. Physical indicators of soil quality in agroecologicalunit 9 (AEU 9) 
 

Location Sand 
(%) 
 

Silt  
(%) 

Clay 
(%) 

Bulk 
density 
(Mg m

-3
) 

Porosity 
(%) 

Water 
holding 
capacity 
(%) 

Water 
stable 
aggregates 
(%) 

Chengannur 26.2 38.1 53.2 1.33 60.6 55.1 55.6 

Mulakuzha 55.6 38.2 
 

27.3 1.35 61.9 51.3 50.8 

Cheriyanad 67.1 22.1 
 

16.8 1.47 65.4 43.5 48.6 

Venmony 59.2 31.2 
 

12.2 1.60 71.6 39.3 46.3 

Ala 55.9 30.8 
 

23.3 1.43 64.9 46.8 48.2 

 
AEU9 

 
53.1 

 
32.3 

 
27.0 

 
1.41 

 
65.0 

 
47.7 

 
50.1 

 



 

 

 
Fig.2. Frequency distribution of textural classes in AEU 9 of Alappuzha district 
 

 
 
Fig. 3: Spatial distribution of soil pH in AEU 9 agroecologicalunit 9 of Alappuzha district 
 

 
Table 2. Chemical indicators of soil quality in agroecological unit 9 (AEU 9) 
 

 Available 
nitrogen 

Available 
phosphorus       

Available 
potassium 

Available 
calcium 

Available 
magnesium 

Available 
sulphur 

Available 
boron 



 

 

Location (kg ha
-1

) (kg ha
-1

) (kg ha
-1

) (mg kg
-1

) 

 

(mg kg
-1

) (mg kg
-1

) (mg kg
-1

) 

Chengannur 156  16.2  177  327  64.5  5.71  0.31  

Mulakuzha 233  19.2 299  259  69.4 11.4  0.12  

Cheriyanad 183  13.1 280 189  71.0  10.5  0.11  

Venmony 189  10.2  219  189  129  17.9  0.20 

Ala 219 12.3  254  221  59.7 10.2 0.13 

AEU 9 197  14.8 252  239 76.4 10.8  0.10 

 

 
 

Fig. 4: Spatial distribution of organic carbon in AEU 9 of Alappuzha district 

 



 

 

 
 
Fig. 5. Frequency distribution of dehydrogenase activity in AEU 9 agroecologicalunit 9 
 

 
 
Fig. 6.Spatial distribution of SQI in soils of AEU 9 in Alappuzha district 

 

Table3.Principalcomponentanalysis(PCA) of soil quality parameters 

Particulars PC1 PC2 PC3 PC4 PC5 PC6 PC7 

Eigenvalue 3.987 1.909 1.5 1.309 1.226 1.14 1.048 

%variance 22.1 10.6 8.3 7.3 6.8 6.3 5.8 



 

 

Cumulative

variance 
22.1 32.8 41.1 48.4 55.2 61.5 67.3 

Eigenvectors/ 

Variables 

   Loading of variables on PCs 

Particledensity 

(Mgm
-3

) 
-0.084 -0.136 0.117 0.149 0.211 0.202 0.117 

Bulkdensity 

(Mgm
-3

) 
0.084 -0.106 0.183 0.179 0.522* 0.44* -0.310 

Soil 

moisturecont

ent(%) 

-0.106 -0.143 0.458 -0.378 -0.204 0.018 -0.028 

Water 

holdingcapacit

y (%) 

-0.195 -0.338 0.438 -0.129 0.004 -0.103 0.113 

Mean 

weightdiameter

(mm) 

-0.286 -0.209 -0.062 -0.225 -0.138 -0.026 0.022 

Water 

stableaggregate

s(%) 

0.158 0.295 -0.078 -0.179 0.322 0.371 -0.024 

Sand(%) 0.283 -0.099 0.036 0.321 -0.072 -0.08 0.085 

Silt(%) 0.178 0.193 0.291 0.249 0.124 -0.205 0.217 

Clay (%) -0.404* -0.341 -0.201 0.056 0.26 0.052 -0.184 

EC(dSm
-1

) 0.2875 0.09 -0.096 -0.106 -0.031 0.236 0.161 

 pH  -0.041 -0.093 -0.144 -0.306 -0.171 -0.145 -0.573* 

OC% 0.132 -0.057 -0.069 -0.245 0.161 0.113 0.232 

N(kgha
-1

) -0.131 -0.212 0.513* 0.224 -0.189 0.374 -0.196 

P(kgha
-1

) 0.242 -0.364* 0.101 -0.112 0.174 -0.074 0.071 

K(kgha
-1

) -0.22 0.398* 0.092 0.031 0.03 -0.371 0.444 

Ca(mgkg
-1

) -0.195 -0.182 0.179 -0.518* -0.056 -0.122 -0.197 

Mg(mgkg
-1

) 0.148 0.295 0.197 -0.074 0.106 0.352 0.277 

S(mgkg
-1

) -0.042 -0.047 0.067 0.046 0.497* 0.034 0.045 

B(mgkg
-1

) 0.034 0.046 0.0876 0.062 --0.067 0.035 0.034 

Ex. Aacidity 0.132 -0.324 -0.069 -0.245 0.161 -0.113 -0.232 

Acidphosphat

ase 
-0.131 -0.318 -0.144 0.224 0.189 0.374 0.196 

Dehydrogenase 0.242 -0.057 0.101 -0.438 0.174 -0.074 0.071 

*Parameters used in MDS 

 
 
Table 4.Minimum data set(MDS) for the assessment of soil quality in AEU 9 

 

PC1 PC2 PC3 PC4 PC5 PC6 PC7 

Clay 

percent 

AvailableP 

 

AvailableK 

Available

N 

Available

Ca 

Bulkdensi

ty 

 

Available

S 

Bulkde

nsity 

pH 

 



 

 

Table 5.Soil quality index (SQI) and relative SQI (RSQI) of soils of AEU9  

 
Location 

 
SQI 

 
RSQI (%) 

Range Mean Range Mean 

Chengannur 130 -225 180 ±28.6 40.0- 55.0 44.8±6.79 

Mulakuzha 150 -250 195 ±35.7 36.3- 62.5 48.8±8.81 

Cheriyanad 135 -220 168 ±26.3 33.8- 55.0 45.7±6.60 

Venmony 130 -170 149 ±17.2 32.5- 42.5 37.0±4.20 

Ala 120 -185 165 ±25.1 35.0- 48.8 41.3±6.29 

AEU9 120 -250 174.±31.5 32.5- 62.5 43.6±7.87 

 

4. CONCLUSION 
Assessing soil quality by examining the variability existing in soil parameters clearly showedthat farmers can 
cultivate cropswhose nutrient requirementsaremoreinthe areas 
whereSQIwashighest.Onotherhandcropswhichrequirelessnutrients canbegrownin areas whereSQIwas 
lowest.Examining relationships of parameters, and analyzing principal component indicated that eight 
parameters have significantly contributed to the SQI. Soil pH, clay %, bulk density, nutrients N, P, K, Ca and S 
are the important key indicators of soil quality. 

The soil quality can be enhanced by managing the soil pH and increasing the soil aggregation using organic 
amendments and Ca containing fertilizers in low SQI areas. Application of good quality and more amount of locally 
available organic matter to the areas with low SQI would improve the soil quality and maintain sustainable farming 
as it increases the OC, available content and micronutrients in soil. 
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