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Andisols from elevational transects at Mt. Marapi and Mt. Pasaman in 

West Sumatra, Indonesia were studied to characterize their physico-chemical and 

mineralogical properties. These soils are developed under a udic, isothermic and 

isohyperthermic climatic regime. They have dark epipedons with high contents of 

organic carbon and low bulk densities « 0.9 Mg m-3). All the nine pedons 

studied were found to meet the physical and chemical criteria of andic materials. 

Major minerals in the sand fraction are quartz, plagioclase, hornblende, 

augite, hypersthene, olivine and volcanic glass. Some of the volcanic glass is 

coated with amorphous materials. Allophane, cristobalite, feldspars and halloysite 
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are major minerals in the clay fraction. Some soils contain imogolite. Halloysite 

exists as tubular crystals. Gibbsite is found in Mt. Pasaman soils, while opaline 

silica is present in the surface horizons of Mt. Marapi soils. 

The P sorption characteristics of the soils were described using Langmuir 

and Freundlich equations. The Langmuir phosphorus sorption maxima ranged 

from 856 to 2,05 1 mg P ki' and the Freundlich phosphurus sorption maxima 

ranged from 300 to 2,500 mg P kg"'. Mt. Pasaman soils have higher P sorption 

than Mt. Marapi soils due to higher allophane content in the former soils. By 

using stepwise regression analysis, the combination of AID, SiD, FeD and AId 

predicted more than 88 % of the variation in the P sorption. The external P 

requirements were between 300 to 2,700 mg P kg"' for Mt. Marapi soils and 

between 2,300 to 7,800 mg P kg"' for Mt. Pasaman soils. 

Superphosphate and Ca-silicate applications have some effects on the 

soils. pHD changed after these amendments were applied. Phosphate application 

lowered pHD and increased CEC. Application of Ca-silicate increased pHD 

initially. Later it decreased. Application of Ca-silicate at 1 20 t ha"l decreased P 

sorption by 96 % while the external P requirement was reduced by 90 %. 
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Sifat fizik-kimia dan mineralogi tanah Andisols daripada beberapa ketinggian 

di Gunung Marapi dan Gunung Pasaman di daerah Sumatra Barat, Indonesia telah 

dikaji. Tanah ini terjadi dalam keadaan regim kelembaban udic, isothermik dan 

isohipertermik. Tanah mempunyai epipedon yang gelap dengan karbon organik 

tinggi dan ketumpatan pukal rendah « 0.9 Mg m<3). Kesemua 9 pedon yang dikaji 

memenuhi kriteria sifat fizik dan kimia andik. 

Mineral utama yang dijumpai dalam bahagian pasir ialah kuarsa, plagioklas, 

homblen, augit, hypersten, olivin dan gelas vulkan. Sebahagian daripada gelas 

vulkan dilapisi oleh bahan amorfus. Allophan, kristobalit, feldspars dan halo is it 

merupakan mineral utama yang terdapat dalam bahagian lempung. Ada beberapa 
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tanah mengandung imogolit. Haloisit wujud dalam bentuk kristal tiup. Gibsit 

dijumpai dalam tanah Gunung Pasaman, manakala silika opal wujud di permukaan 

tanah Gunung Marapi. 

Ciri-ciri jerapan P tanah dij elaskan dengan persamaan Langmuir dan 

Freundlich. Jerapan maks'mum P bagi model Langmuir berkisar pada nilai 856 -

2,05 1 mg P kg-I dan jerapan maksimum P bagi Freundlich pula ialah 300 - 2,500 mg 

P kg- I . Tanah Gunung Pasaman mempunyai jerapan P yang lebih tinggi jika 

dibandingkan dengan tanah Gunung Marapi. Dengan menggunakan regresi, 

kombinasi Alo, Sio, Feo dan AId dapat meramalkan lebih 88 % daripada variasi 

jerapan P .  Keperluan P ialah antara 300 ke 2,700 mg P kg- I untuk tanah Gunung 

Marapi dan antara 2,300 ke 7,800 mg P kg- I untuk tanah Gunung Pasaman. 

Aplikasi superphosphat dan Ca-silikat mempunyai kesan kepada tanah. pHo 

berubah selepas aplikasi bahan ini. Aplikasi fosfat menurunkan pHo dan menaikan 

KPK. Aplikasi Ca-silikat meningkatkan pHo pada mulanya. Kemudian ianya turun. 

Aplikasi 1 20 t ha- I Ca-silikat menurunkan jerapan P sebanyak 96 % manakala 

keperluan P menurun sebanyak 90 %. 
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