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òUpon this handful of soil our survival depends. Husband 

it and it will grow our food, our fuel, and our shelter and 

surround us with beauty. Abuse it and the soil will collapse 

and die, taking humanity with it"  

(Vedas Sanskrit Scripture ð1500 BC)
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The year1894wasa milestonein the history of scientific agriculture in the erstwhile Travancore
- the present day Kerala. The first agricultural farm was openedin that year at Karamanato
demonstrateto the farmers the advantagesof improved methods of cultivation of root crops,
coconut,pepperand paddy

An agricultural researchlaboratorywasopenedin 1911at Kollam for chemicalanalysisof soilsof
Kuttanad, Vaikom and Cherthalaregionsand found that the soils werevery acidic and had toxic
substanceswhich could be neutralized by liming . Bacteriology studies indicated sulphur
oxidizing bacteriaand the need for reclamation of peaty soils of Kuttanad for cultivation of
crops

Source: TravancoreStatemanual Vol . I(1901)

Soil fertility and soil biology studies in Travancore ðearly beginnings
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Kerala State

Geographical area ς38,86,400 ha

Divided into three distinct parallel physiographic zones:

High land (above 75 m from the msl)- (48% of Geographical area)

Mid land (between 7.5 m and 75 m above msl)- (41.8%)

Low land (below 7.5m from the msl)- (10.2 %)

Cropped area (2017-18) - 25,65,024 ha (66 %)

Crops cultivated: Coconut, paddy, tapioca, banana, vegetables, rubber, coffee, cardamom, 

pepper, cocoa, ginger etc.  
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Soils of Kerala

Kerala has a landscapeof great topographic diversity characterized by

plains, erosionaluplands,plateaus,high hills and mountains

The distinct variation in topography and the complex interplay of soil

forming factors haveresulted in the formation of different typesof soils
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Major Soil Groupsof Kerala
1. Coastalsanysoils(Coastalplains)
2. Onattukarasandysoils(Onattukaraplains)
3. CoastalAlluvium (Potential Acid Sulphate)
3a. Kuttanadsoils
3b. Pokkali soils
3c. Kole soils
3d. Kaippadsoils
4. Riverinealluvial soils(River banks)
5.    Brown hydromorphicsoils (Valleys of

midlands, foothills and highlands)
6. Red non  Gravelly laterite soils (Southern  midlands and 

highland plateaus of (Western Ghats)                        
7. Gravelly laterite soils (South, Central and Northern midlands

andfoothills)
8. Forestsoils(Western GhatsandEscarpments)
9. Blacksoils(Palakkadeasternplain)
10. Specialgroup(soilsof limited spatialextent)

a. Lateriteplateau
b. Marayoorsoils(Lowhills androlling lands)
c. Wayanaduplandsoils
d. Upland soilsof Palakkadcentralplains
e. Low land soilsof Palakkadcentralplain
f. Poonthalpadams(Lowlandsof Palakkadeasternplains)
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General Characteristics of Soils of Kerala

×The State of Kerala falls in the humid tropical belt with high rainfall and
temperatureconditionsconduciveto intenseweatheringprocesses

× It the typelocalityof laterite and over 90 % of geographicareais coveredby
highly weatheredlaterite soils

× In general,the soils are acidic, kaolinitic , gravelly with low cation exchange
capacity,inherently poor in basesandplant nutrients, low water holding capacity
andhigh phosphorusfixation
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× Intensive agriculture and the use of high analysis fertilisers with greater
purity resultedin depletionof secondaryandmicronutrients

×The continuous downward slide in production & productivity of various
cropshasbeenreportedin the last decadedueto variousreasons

× Plant nutrient managementbasedon soil fertility evaluationtechniqueshas
a crucial role in sustaining cropproduction
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Soil fertility
It is a complex quality of soils that is closestto plant nutrient management. It is the
componentof overall soil productivity that dealswith its availablenutrient status,and
its ability to provide nutrients out of its own reserves and through external
applicationsfor cropproduction

Soil fertility depletion in small holder farms in Kerala is currently recognizedas the
fundamentalcausesof decliningproductivity of crops

Soil fertility evaluation and needbasednutrient managementare very important in
this context
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× Soil testing is a proven diagnostictool to evaluatethe availablenutrient status
of a soil andevolveabalancedfertiliser recommendation

× Soil testing programmeinitiated in 1957in Kerala was mainly intended to
createan awarenesson the use of fertilisers to maximise yield with thrust on
major nutrients

×At present14DSTL and9 mobile soil testing laboratories arefunctioning under
the Departmentof Agriculture
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×

×The StatePlanning Boardhascoordinateda pilot projectaspart of RashtriyaSam
Vikas Yojanain 42paddygrowing Panchayatsof Palakkaddistrict during 2004-07

×More than 50,000soil sampleswere collectedand analyzedfor major, secondary
andmicro nutrients

×Resultsindicatedwide spreaddeficienciesof micro nutrients (Zinc andBoron) in
a numberof panchayats

×The need for the analysis of soil samplesfor secondary(Ca, Mg and S) and
micro nutrients (Cu, Zn andB ) coveringthe entire statehasbeenrealized
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×

×Basedon the resultsfrom the pilot study, the StatePlanning Boardinitiated
a project on òSoilBased Plant Nutrient Management Plan for Agro-
EcosystemsofKeralaóin 2010

×The project implementedby the Department of Agriculture was organized
as a multi -institutional Project of the State and Central institutions involved
in agricultural researchand developmentin the State under the leadershipof
NBSS & LUP, Bengaluru

× KeralaStatePlanningBoardco-ordinatedthe project
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Soil Based Plant Nutrient Management Plan for Agro-Ecosystems of Kerala

Objectives

ÅCollection of 2 lakhssoil samples from all the  local bodies (1043) of the state  representing the 
major land use systems 

×Analysis of soils for pH, EC, macro,secondaryand micro nutrients (13parameters)

×Developmentof applicationsoftware for datastorage,managementand retrieval

×Interpretation of soil analysis data, formulation of fertilizer recommendationsand generationof
soil health cards

×Preparationof Nutrient managementplans for all the local bodies,Blocks andDistricts

×Preparationof GIS maps

×Development of a portal on Kerala soil health information system incorporating the massive
databaseand interpretations
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Participating Institutions

×Department of Agriculture, Kerala 

×DST laboratories, CSPHC

ICAR Institutes

×NBSS&LUP, Bengaluru,

×CTCRI, Thiruvananthapuram,

×CPCRI, Kayamkulam,

× IISR, Kozhikode 

×Kerala Agricultural University (COA -V, COA -P,OARS-K,RRS-V, RRS-M, RARS-K,RTL,RARS-P, 
KVK -W.PRS-P)

×KFRI-Peechi

× ICRI (Spices Board)

× IIITM -Kerala 

×NCESS,Thiruvananthapuram

×Kerala State Planning Board
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Protocol for Developmentof Nutrient Management Plans

×The initial processwasto capturethe relevant datathrough an online interfacefor all collaborating
laboratoriesand generatea uniquesamplecodeand farmer ID (eg. TVM/NYK/CKL/ 85-5/777)

×The collecteddatahasbeenvalidated by expertsoil scientists

×The processeddata is passedon to generatefertilizer recommendationand nutrient management
advisory in the form a soil health cardfor distribution to the farmers

×Soil analytical data were usedto prepareNutrient managementplans for local bodies,block and
district
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Soil  Health Card
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Preparation of Nutrient Management Plan 

Worked out the frequency distribution of pH classes, major,

secondaryand micro nutrient content of soil samplescollectedfrom

eachpanchayat,asper the critical levelssuggestedby KAU



18

Soil reaction (pH) classes and Lime recommendation  

Classes pH range Lime (kg/ha)

1. Ultra acid                                <3.5            1000

2. Extremely acid 3.5 -4.4 850

3. Very strongly acid 4.5- 5.0 600

4. Strongly acid 5.1-5.5 350

5. Moderately acid 5.6-6.0 250

6. Slightly acid 6.1-6.5 100

7. Neutral 6.6-7.3 -

8. Slightly alkaline 7.4-7.8 -

9. Moderately alkaline 7.9-8.4 -

10. Strongly alkaline 8.5 -9.0 -

11. Very strongly alkaline >9.0 -
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Soil parameters Low Medium High

Organic carbon   (%) Ò0.7 > 0.7 - Ò1.5 > 1.5

Available P   (kg ha-1) < 11 Ó11  - Ò24 > 24

Available K  (kg ha-1) < 116 Ó116  - Ò275 > 275

Soil analysisdata (organic carbon,availableP and K) were groupedas low, medium or high asper
the soil fertility ratings followed in the S T L under the DOA .

Computednutrient Index assuggestedby Parker et al. (1951)



20

Secondary nutrients (Ca, Mg & S)
Soil analysis data of secondary nutrients were grouped as adequate / deficient 

based on the critical levels  (KAU, 2012) 

Nutrients Deficiency Adequate

Calcium Ò300 mg  kg-1 > 300 mg kg-1

Magnesium Ò120 mg  kg-1 > 120 mg  kg-1

Sulphur < 5 mg kg-1 Ó 5  mg kg-1
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Micro nutrients (Cu, Zn & B)
Soil analysis data of micro nutrients were grouped as adequate / 

deficient based on the critical levels (KAU, 2012) 

Nutrients Deficiency Adequate

Copper < 1.0 mg kg-1 Ó1.0 mg kg-1

Zinc < 1.0 mg kg-1 Ó 1.0 mg kg-1

Boron < 0.5 mg kg-1 Ó0.5 mg kg-1
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Panchayat level  n utrient management plan (NMP) 

×Provides information on soil reaction (pH), status and rating of major,
secondaryand micronutrients of the panchayat.

×Recommendationson lime, organic manuure and fertilizers needed to
provide balancednutrient supply

×Guidelines for maximizing the use efficiency of manures, fertilizers, time
and methodof application
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ADVANTAGES OF NMP  

× Helps farmers to apply needbasedfertilizers and lime therebyminimizing
pollution of water bodies/ground water

× There is potential costsavingsin inputs, balanced supply of nutrients,
improvedcropperformanceand sustainingsoil health

×NMP provides guidelines for planning fertilizer needsof the panchayat,
Block,District and the Stateasa whole
×Panchayatwise computation of NMP indicatesonly the generalsoil fertility
statusof the panchayat. However, site-specific fertilizer recommendationbased
on analysis of soil samples from individual farmerõsfield is more precise,
beneficialandeconomical
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State level soil fertility constraints 
(identified from the project)    

Soil acidification

ÅEighty eight percentof the soilsarein generalacidic

ÅOut of this, 69% arevery strongly to moderatelyacid- (pH 4.5 t0 6)
warranting regularapplicationof liming materialsto combatacidity
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State level soil fertility constraints 
(identified from the project)    

Soil acidification
ÅEighty eight percentof the soilsarein generalacidic

ÅOut of this, 69% arevery strongly to moderatelyacid- (pH 4.5t0 6) warranting
regularapplicationof liming materialsto combatacidity

×Organic carbon is low to medium in 71% soils

×Available P is high in 68% soil samples

×Available K is low to medium in 69% soils
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üDeficiency of calciumin 36% samples

üMagnesium deficiencyin 71% soils

üSulphur is deficient in 30% samples

üCopperis deficient in 17% soils

üZinc deficiencyin 14% samples

üBoron is deficient in 60% soils

SALIENT FINDINGS  (contdé)
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Spatial distribution of soil pH
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Spatial distribution of soil organic carbon
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Spatial distribution of available phosphorus
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Spatial distribution of available potassium
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Spatial distribution of available calcium
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Spatial distribution of available magnesium
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Spatial distribution of available sulphur
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Spatial distribution of available copper
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Spatial distribution of available zinc
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Spatial distribution of available boron
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State level Interventions for soil fertility management
Acidity Management through liming

Benefits derived

Å Reduces toxicity of Fe, Al & Mn
Å Increases the availability of P & other nutrients
Å Alleviates deficiencyof Ca  and Mg (through dolomite)      

Å Improves microbial activities , N-fixation etc.
Å Improves soil structure, thereby increased air and water movement   
Å Studies on alleviation of sub soil acidity using gypsum(CaSO4)   in 

coconut growing laterite areas   are  giving encouraging results
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Soil reaction (pH)  & Lime recommendation

Classes pHrange Lime(kg/ha)

1. Ultra acid <3.5 1000

2. Extremelyacid 3.5 -4.4 850

3. Verystronglyacid 4.5- 5.0 600

4. Stronglyacid 5.1-5.5 350

5. Moderately acid 5.6-6.0 250

6. Slightlyacid 6.1-6.5 100
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Parameter Status Recommendation (KAU)

Organic carbon Low/Medium/high 125/100/75  % POP

Available P Low/Medium/high 125/100/75  % POP

Available K Low/Medium/high 125/100/75  % POP

Calcium Deficient Lime application

Magnesium Deficient MgSO4   @ 80 kg ha-1

Sulphur Deficient Supply through MgSO4

Copper Deficient CuSO4 @ 2 kg ha-1     or foliar spray 

(0.5 %)

Zinc Deficient ZnSO4 @ 20 kg ha-1     or foliar spray 

(0.5 %)

Boron Deficient Borax @ 10 kg ha-1     or foliar spray 

(0.5 %)

Fertilizer recommendation based on soil test

NB: Organic manure as per Package of Practices (POP), KAU  
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Soil test based integrated nutrient management ðSuccess stories

Ernakulam  District,   Vazhakkulam Block,  Choornikkara  Grama panchayat

Location:  Fallow land at Choornikkara panchayat - (15acres during first year and 30acres during 
second year)

Crop:    Paddy -First year : Var. Jyothy and Kanchana 
&  Second year: Var. Uma

Group Initiate of  'Adayalam'- A group of young 
farmers  

Soil test results:  
Acidic, high in organic carbon and  phosphorus,  and 
deficient in  calcium, magnesium and boron

Contdé



45

Cultivation practices: 
¶Two week old seedlings were planted using transplanters
¶Plant protection measures through green chemicals
¶VAM and Pseudomonas were the bio agents
¶Agro Ecological System Analysis -Ecological engineering 
¶Lime (dolomite) and fertilizer application based on soil test

Productivity of rice
1St year : 9.8 tons/ha   

2nd year : 10.1 

tons/ha

(State average Productivity of rice: 2.5 tons/ha) 

Marketing Strategy: Branded rice òChoornikkara 
kutharió

Source: Shri John Sherry, Agricultural Officer, Krishibhavan, Choornikkara, Ernakulam  

Contdé
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Soil test based integrated nutrient management ðSuccess stories

Malappuram District, PerinthalmannaBlock, Angadipurampanchayat

Fallow land (8 acres) at Angadipuram (Kayilipadam)

Crop:    Paddy - Var. Ponmani 

Padasekharam Convener:    
Shri. Yousaf, Pothukkattil (H), 
Pariyapuram  

Soil test results:  
Strongly acidic, medium in organic carbon
and potassium, high in phosphorus, and
deficient in magnesiumand boron

Contdé
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Cultivation practices: 
¶Bio Priming of Paddy seeds with Pseudomonas
¶Root dipping of seed mat in trichodermaslurry  
¶Agro Ecological System Analysis -Ecological engineering 
¶Fertilizer application based Soil test  

Total yield from 3.2 ha: 30 tons 

Productivity:  9.2 tons/ha

Contdé
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Marketing strategy

Through Social Media- Door Delivery

(Source: Shri. K.P. Suresh , A.O., Krishi Bhavan ςAngadippuram)
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Soil test based integrated nutrient management ðSuccess stories

Kollam District, KottarakkaraBlock, Ezhukone Grama panchayat

Location:   Kakkakottoor (Ezhukone)

Crop:  Snake gourd 

Name of the farmer: 
Sri. Narayana Pillai
Bindu Bhavanam, Kakkakottoor, Ezhukone

Soil test results:  
V ery strongly acidic, deficient in magnesium, 
sulphur and boron

Contdé
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Results 
× Positive influenceof soil test based nutrient application over 
farmersõ practices

× Increase in profit over farmersõ practices              : 15 % 

(Source:  Ms. Maya S Nair
Agricultural Officer
Krishi Bhavan- Ezhukone)
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üIn the coming yearsthe food production systemswill experiencepressuresfrom the
growing population for high quality food, competition for land, water, energyand the
effectsof climatechange
üThe presentagriculture scenarioof Kerala warrants urgent measuresto addressthe
abovechallengesthrough implementation of existing technology,traditional knowledge
and location specificbestmanagementpracticesto ensurehigher productivity of crops,
healthy soilsandcleanenvironment
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Way forward
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Thank You


