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By 
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June 2002 

Chairman Associate Professor, Dr Siti Zauyah Darus 

Faculty Agriculture 

Co-chairman : Prof. Dr Georges Stoops 

Faculty Science, Ghent University, Belgium 

Sods on three toposequences In  Anyer, Canta and Saketl areas In Banten Provi nce, 

West Java, and sOIl on Rakata Island (Krakatau volcano) I n  Sunda Strait, IndoneSIa 

have been sampled for pedogenetlc study and classificatIOn The sOils In Banten 

developed on the slope of the Quaternary volcaniC complex and the sedimentary 

faCIes with dltferent annual rainfall and vegetation The objectives of this study were 

to determi ne the SOIl physIcal, chemical, mmeraloglcal and micromorphological 

propertle�, to study the genesIs of the solis, to determ i ne the effects of the Krakatau 

ash and to claSSi fy the �olls according to Soli Taxonomy and World Reference Base 

r he rc<,ults showed that all the �oll'i on the �lope of volcaniC complex have been 

<,trongly weathered to form yellowl�h brown to red deep soli" With high clay content , 

low pH, low ba�e and various CEC Mi neralogical characterlstlc� of these so"� 

consl�t of dominant kaolinite In the clay fractlOn�, cry"tobahte and quartz In the silt 

fractions and opaque m i nerals In the sand fractIOns The mineralogical charactenstlcs 

indicate that most of the solis may be formed from andesltlc volcaniC ash The 
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relative higher amount of weatherable minerals with pumice in the surface horizon 

confirmed that the soils were rejuvenated by fresh volcanic ash from the eruption of 

Krakatau volcano in 1883. The efTects of the Krakatau ash were not shown at the 

soils on the lower slope of the Saketi toposequence. These soils developed from 

sedimentary facies which were comprised of acid tuff, claystone and sandstone. 

These soils are characterised by yellowish brown colour, clay textured B horizons 

with various sand content with depth, low pH, low base and various CEC. 

Pedogenesis processes of these soils were strongly influenced by the parent material, 

climate and vegetation. Clay illuviation was more evident in the Anyer soils where 

rainfall is lower compared to Carita and Saketi Soils. In contrast, pedoturbation and 

homogenisation increase with the wetter climate and forest vegetation in Carita and 

Saketi. Soils on sedimentary facies in Saketi consist of relatively high quartz sand 

fraction and more yellow colour than the soils on andesitic volcanic ash. The addition of 

Krakatau ash in 1883 has caused an increase in exchangeable bases, sand and silt 

fractions especially in Anyer and higher amount of amorphous materials in the soils at 

higher elevation of Saketi toposequence. Soils in Anyer were classified as Typic 

Paleudults according to Soil Taxonomy (Soil Survey Staff, 1999) or Abruptic Acrisols 

according to World Reterence Base (lSSS-ISRrC-FAO, 1998). While in Saketi, the 

soils which developed on sedimentary facies were classitied as Typic Paleudults, but as 

Profondic Acrisols or Luvisols according to the World Reference Base. Volcanic soils 

under torest at the lower elevation in Carita can be c1assitied as Andic Tropudults or 

Humic Acrisols and as Andic Dystrudepts at the higher elevation. 

111 
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Pengurusi Profesor Madya Dr Siti Zauyah Darus 

Fakulti Pertanian 

Pengurusi Bersama Prof. Dr Georges Stoops 

Fakulti Science, Ghent University, Belgium 

Satu kajian ke atas tanah-tanah di tiga toposekuens di kawasan Anyer, Carita dan 

Saketi di Banten Province, Jawa Barat, dan ke atas tanah di Pulau Rakata (Gunung 

berapi Krakatau) di Selat Sunda, Indonesia telah diambil contohnya untuk 

penyelidikan pedogenetik dan pengelasan. Tanah-tanah ini telah terbentuk atas eerun 

kompleks Kuatemer gunung berapi dan fasis endapan yang menerima eurahan hll:lan 

yang berlaman dan berbeza tumbuhan. Objektif kajian ini ialah untuk mcnentuJ...an 

sifat fizik, kimia, mineralogi dan mikromorfologl, mengkaji genesIs tanah-tanah Int. 

mengenalpasti pengaruh bahan abu Krakatau ke atas sifat tanah dan mengclasJ...an 

tanah ini mengikut <;ystem pcngelasan 'Soll Taxonomy' dan 'World Reference 

Base' 

KaJlan mi telah menunJukkan bahawa semua tanah atas eerun kompleks Kuatcmcr 

,brunung berapl telah terluluhhawa membentuk tanah dalam berwama eoklat kekunmgan 

sam pal merah dengan kandungan lempung tmggl, pH yang rendah, bes bertukargantt 

rendah dan KPK Julat bervanasl Sifat-sifat mmeral pacta tanah-tanah ml menunJukkan 
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bahawa kebanyakan tanah-tanah ini terbentuk daripada abu volkanik andesit. Banyak 

mineral yang senang terluluhawa dengan pumis dalam horison atas dapat dipastikan 

bahawa tanah-tanah ini telah menerima bahan abu daripada letusan gunung berapi 

Krakatau pada tahun 1883. Kesan-kesan daripada abu Krakatau tak ditunjukkan pada 

tanah-tanah atas cerun bawah Saketi toposekuen. Tanah-tanah ini berkembang daripada 

tasis endapan yang mengandungi tuf masam , batu lempung dan batu pasir. Tanah-tanah 

ini dicirikan oleh warna coklat kekuninb'IDl, horison B bertekstur lempung dengan variasi 

kandungan peringkat pasir, pH rendah, base bertukarganti rendah dan variasi KPK juJat. 

Proses-proses pedogenesis sangat dipengaruhi oleh bahan induk, iklim and tumbuh

tumbuhan. I1uviasi lempung lebih jelas temampak pada tanah Anyer di mana 

curahan hujan lebih rendah daripada di kawasan Carita dan Saketi. Sebaliknya pula, 

gangguan tanah meningkat di kawasan yang lebih lembab dan di hutan seperti di 

Carita dan Saketi. Penambahan abu volkanik daripada letusan Krakatau pada 1883 

telah meningkatkan bes tukarganti, kandungan pasir dan kelodak terutama sekali di 

Anyer. Kandungan bahan amorfus pula meningkat pada tanah di kawasan tinggi di 

Saketi. Tanah-tanah di Anyer dikelaskan Typic Pa/eudulls mengikut "Soil Taxonomy" 

(Soil Survey Statf, 1999) atau Ahrupllc Acn'W/s mengikut "World Reference Base" 

(fSSS-ISRIC-FAO, 1998). Tanah-tanah daripada fasts cndapan di Saketi juga 

dikcJaskan sebagai Typic Paleudulls, tetapi sebagai Projimlile Aenm/s atau /,UVI.W/S 

mengikut "World Reference Base". Tanah-tanah volkanik di kawasan rendah hutan 

Carita dikelaskan sebagai Andlc KandJUdu/ts atau Humic ;/ertso/s dan sebagal Andie 

[�vs(ropep(s atau ( 'hromu: ( 'amhl.m/s di kawasan tmggi. 
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CHAPTER I 

INTRODUCTION 

Most soils in the Indonesian archipelago are derived from or influenced by volcanic 

materials. Therefore the distribution and the type of soils formed in this region is 

strongly affected by the age and the type of volcanic materials, topographical and 

climatic conditions. Soils derived from volcanic materials are commonly classified 

as Andisols according to Soil Taxonomy or Andosols according to World Reference 

Base. However, some studies of volcanic soils in Indonesia showed that Andisols are 

mainly found at the higher elevation of the young volcanic area. At the lower 

elevation or on the older volcanic materials the soils have developed with weak or 

without andic properties and can be classified into other soil orders, such as 

Inceptisols, Alfisols, Ultisols, and Oxisols (Buurman et al. , 1976; Subardja and 

Buurman, 1 980; Subagjo et al. , 1 984). 

In Indonesia, more than 60% of the a!:,rricultural products are the result of a!:,rricultural 

activities on the volcanic soils. The intensification and extensification of agricultural 

development programs that have been conducted by the government in this country 

have not only increased agricultural products, but have also brought some problems, 

such as, soil degradation, soil and water pollution, and other environmental quality 

problems. A basic understanding of the main soil forming factors and soil forming 

processes of the volcanic soils can be useful not only for soil classification, but also 

for investigating the consequences of agricultural activities and other land uses. 



Banten, located In  West Java, IndonesIa consIsts of sOI ls  developed on the Old 

Quaternary volcanic matenals and Pl iocene sedimentary faCies (GeologIcal Survey 

of fndonesia, 1 963 ). The sOI ls In this area have been classified as Latosols and 

Podzohc Solis according to Dudal and SoepraptohardJo ( t  957). The c1assl ticatlon 

was based on poor and nch parent materials, colour, texture, pH and occasIonal ly on 

organic matter status. ThiS s01 l  c lassification has a broad definitIOn and Impl tes that 

the c lassified soils can be found on wide areas Wlth vanous kinds of parent matenals. 

Thus a precise sod classification that IS more effiCient for land use In thiS area 

becomes necessary. 

A study of volcanic soi ls in Banten is sti l l  needed as the soils developed on the 

Quaternary volcaniC matenals in  the northern part of Banten are intensively used for 

agricultural activities. Dunng the Krakatau eruption in  1 883, the area had been 

affected by the Krakatau ash falls ( Verbeek, 1 885, Mohr, 1 944). However, the 

etfects of the Krakatau ash tai ls on the sor l  properties IS  yet unknown. Therefore, a 

detailed pedogenetlc study on the volcaniC SOi ls In Banten becomes very Important. 

The results of this study may help solve the SOI l  classification problems and gIve a 

precise gUIde tor the agncultural management. 

ThIS study emphaSIsed on the charactensatlOn and pedogenetlc aspects of volcaniC 

sods In Banten, West Java, IndoneSia The oblectlves of thIs study are 

I .  To determine the phYSIco-chemIcal, mineralogIcal and m IcromorphologIcal 

charactenstlcs of volcanic sol i s  In Ban ten, West Java, IndoneSIa, 

2 To study the genesIs of the SOI ls In relatIon to parent material, topography and 

climate, 

2 



3 .  To detennine the effects of the 1883's Krakatau ash falls on  the soil properties: 

and 

4. To classifY the soils according to Soil Taxonomy (Soil Survey Statr, 1 999) and 

the World Reference Base (lSSS-ISR1C-FAO, 1 998). 
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