
VIII. KALSIUM

DR. WAWAN

PASCASARJANA ILMU PERTANIAN

UNIVERSITAS RIAU



Outline

◼ 6.1 Introduction

◼ 6.2 Functions & Forms of Ca in Plants

◼ 6.3 Ca Cycles

◼ 6.4 Soil Ca resources

◼ 6.5 Soil Ca availability

◼ 6.6 Agronomic role of Ca

◼ 6.7 Ca Management



◼ Calsium is macro nutrient (essential and required in high 

amount)

◼ Calsium in acid mineral soil is limiting factor for high crop 

productivity.

◼ Ca deficiency : in Inceptisol, Ultisol, soil developed from 

quart, acid mineral soil. Why …?

◼ Ca excess in soil developed from limestone.

◼ How to manage Ca?

6.1 INTRODUCTION



◼ Scr umum, Ca dalam tanah sering ketersediaannya 
rendah dan tidak mencukupi kebutuhan Ca untuk 
produksi tanaman yang tinggi. 

◼ Akibatnya tanaman sering menunjukkan gejala 

defisiensi Ca

◼ Oki, utk produksi yang tinggi perlu penambahan Ca

◼ Ca sering ditambahkan dalam kegiatan ameliorasi

◼ Bgm pengelolaan Ca yang efektif dan efisien, faktor-

faktor apa saja yang mempengaruhi efektivitas dan 

efisiensi tersebut?. 

6.1 INTRODUCTION
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◼ Role of nutrient in plant growth: 

Required for cell wall rigidity, cell division of 

meristems and root tips, normal mitosis, membrane 

function, acts as a secondary messenger, aids in 

storage of phosphates in vacuoles, actively involved 

in photosynthesis and found in the endoplasmic 

reticulum

◼ Role in microbial growth:

Needed for Rhizobium and Azotobacter
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8.3 Ca Cycles

◼ Input: soil Ca sources

◼ Output: Soil Ca loss

◼ Process: Ca behaviour in soil



8.3 Ca cycles
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8.3 Ca cycles

Dalam studi kesuburan tanah, siklus Ca

ditinjau dari 3 aspek yaitu: input ke-, output 

dari- dan proses dalam  tanah.

INPUT

1. Residu tanaman

2. Pupuk Ca

3. Kotoran hewan/binatang

4. Deposisi udara

5. Pelapukan batuan ber Ca



8.3 Ca cycles

◼ Output:

1. Terangkut panen

2. Run off dan erosi

3. Pencucian



8.3 Ca cycles

◼ Process:

1. Ca organik mengalami dekomposisi

2. Ca anorganik:

a. Diambil tanaman dan biota tanah

b. Diikat oleh komponen tanah: liat,

logam (Al, Fe, Zn… Ca, .. Dll)



1. Pant Residue

2. Ca fertilizer

3. Animal manure/residue

4. Ash (Abu TKKS)

5. Atmosferic Depostion

6. Rock P weathering

8.4. SOIL Ca RESOURCES





SOIL Ca LOSS

1. Run off and erosion

2. Leaching

3. Removal by crop harvest



2. Leaching
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8.5. SOIL Ca

◼ Content present in soils:

 Tropical soils: 0.1-0.3%

 Temperate soils:  0.7-1.5%

 Calcareous soils:  >3.0%

 Largely dependent on parent material of soil and 

rainfall



8.5. SOIL Ca



8.6.1 Factors affecting Soil Ca availability

8.6. SOIL Ca AVAILABILITY



Soil pH



Soil pH

◼ Effect of pH on availability:
Depends on mineral 

◼ Sources of Calcium:
 Lime (CaO) (Ca(OH)2), Calcite (CaCO3), Dolomite 

(CaMg(CO3)2, Gypsum (CaSO4
.2H2O), any 

Phosphorus fertilizer, Anorthite (CaAl2Si2O3), 

biotite, apatite, augite & hornblende.



OM DECOMPOSITION & MINERALISATION

◼ Organic matter decomposition & 
mineralisation determine by:

a. OM quality

b. Decomposer

c. Environment
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8. CALSIUM MANAGEMENT

8.1 Decreasing Ca Losses

8.2 Increasing Ca uptake

8.3 Organic matter management

8.4. Management of Ca fertilization


