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Stability of Adsorbed Humus on Coarse and Fine Clay of Different Soils
from Long-term Fertilizer Experiment

A.VENNILA1 AND S.C. DATTA2

Division of Soil Science and Agricultural Chemistry,
Indian Agricultural Research Institute, New Delhi-110 012

Abstract–The present investigation was carried out to study the amount and stability of adsorbed humus
against thermal and microbial decomposition in relation to nature and source of humus as well as amor-
phous aluminosilicate (AAS) content in coarse and fine clay. Three different organic manures namely farm-
yard manure (FYM), biogas slurry (BGS) and a decomposed green manure Daincha (Susana aculeata) com-
post (GMC) were taken for extraction of fulvic   and humic acid from them. Clay samples separated from four
soils of long term fertilizer experiment belonging to the orders of Inceptisol, Mollisol, Vertisol and Alfisol
were fractionated into coarse clay (0.2-2mm)(CC) and fine clay (< 0.2 mm) (FC) each of which was again
subdivided into two fractions one with amorphous aluminosilicates (AAS) and another without AAS. Humic
acid (HA) and fulvic acid (FA) from different sources were mixed with different clay samples and shaken for
24 hours. The prepared clay-humus complexes were incubated for stability studies against microbial decom-
position using mixed fungus culture of Trichoderma receeii and Aspergillous awamori. Thermal stability of
clay-humus complexes were studied by incubating at 55 o C and determining organic carbon content at 10
days interval. Statistical analysis with respect of the amount of humus adsorbed followed the sequences: a)
Vertisol- clay> Inceptisol- clay> Mollisol- clay = Alfisol- clay. b) FC >CC >CC minus AAS   > FC minus
AAS   ; c) BGS-humus > FYM-humus > GMC-humus and  d) HA > FA. With respect to stability against both
microbial and thermal decomposition the common sequences of stability observed were a) FC >CC >CC
minus AAS > FC minus AAS, b) BGS-humus > FYM –humus > GMC-humus and c) HA > FA.
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Introduction

Carbon sequestration and stability of clay
organic complexes in soil are very important now
with respect to global warming and maintenance
of soil health with proper soil  structure and
permeability. In an earlier paper ( Vennila and
Datta 2004) adsorption of humic acid (HA) and
fulvic acid (FA) extracted from three different
organic manures namely biogas slurry (BGS),
farmyard manure (FYM) and decomposed green

manure (Sesbania aculeata)(GM) by two clay
fractions (0.2-2 µ) and < 0.2 µ) from four
different soils was studied before and after
removing  amorphous aluminosilicates by
studying the respective adsorption isotherm fitted
in Freundlich equation .

In the present investigation an attempt has
been made to examine the effect of amorphous
aluminosilicates, clay size fractions, type of soil
and the type of manures as the source of humus
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