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Abstract: Specific problems in the management of sandy soils include their excessive permeability and were
low water and nutrient holding capacities. Hence, a laboratory and pot experiment was carried out to study the
effect of soil additives on water and nutrient retention capacity of a sandy soil. The experiment consisted of
seven treatments viz., control (Sandy soil alone), application of FYM, bentonite, vermiculite, tank silt, termite
mound all applied @ 1 % (or) 20 t ha-1 and humic acid @ 20 kg ha-1. The results of the laboratory study
revealed that application of vermiculite retained more amount of moisture followed by application of bentonite
compared to control. The results of the pot experiment indicated that the cation exchange capacity of sandy soil
was remarkably increased by the application of vermiculite @ 1 % (or) 20 t ha-1 followed by the application
of humic acid @ 20 kg ha-1.
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INTRODUCTION

India became self sufficient in food production due to
the rapid strides made since independence in the field of
agricultural research and development. Proper
management of poor soils will see further increase in
agricultural production. Sandy soils are otherwise
potentially productive soils known to have a low
productivity due to their poor physical and chemical
properties. Management of sandy soils through proper
reclamation measures to increase crop productivity
assumes a great deal of interest in a day wherein the
available land area for cultivation is declining all the time.
Proper conservation and utilization of the different soils
and maintenance of their high fertility status is of utmost
importance to sustain the tempo of growth in agricultural
production to meet the food, fuel, fibre and fodder needs
of the country in the years to come. It is of course clearly
understood that sandy soils, especially exceedingly sandy
ones, would present insurmountable difficulties for crop
growth. Keeping this in view, laboratory study and pot
experiments were conducted to generate information on
the effect of soil additives on the water and nutrient
retention capacity of sandy soil. Different soil additives
viz., FYM, bentonite, vermiculite, tank silt, termite mound
and humic acid were used to increase the water and
nutrient retention capacity of a sandy soil.

MATERIALS AND METHODS

Laboratory and pot experiments were carried out to
study the effect of soil additives on moisture and nutrient
retention capacity of sandy soil. The soil used for this
experiment was loamy sand in texture representing
Somayanur series with pH 6.46, EC 0.07 d Sm-1, organic
carbon 0.34 % and CEC 3 c mol (p+) kg-1. The amount of
KMnO4-N, Olsen-P and NH4OAc-K were 210, 15.8 and
270 kg ha-1 respectively. The laboratory study consisted
of seven treatments and the treatment structure is
furnished below.

T1 : Control (Sandy soil)
T2 : Sandy soil + FYM @ 1 % level (20 t  ha-1)
T3 : Sandy soil + Bentonite @ 1 % level (20 t  ha-1)
T4 : Sandy soil + Vermiculite @ 1 % level (20 t  ha-1)
T5 : Sandy soil + Tank silt @ 1 % level (20 t  ha-1)
T6 : Sandy soil + Termite mound @ 1 % level (20 t  ha-1)
T7 : Sandy soil + Humic acid @ 20 kg ha-1

Plastic cups with perforated bottom fitted with filter
paper were filled with soil mixed with additives as per the
treatments. Then these cups were saturated with water and
kept for over night. After this the samples were taken at
alternate days for a week to estimate the moisture content
of the sample.
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A pot experiment with finger millet was conducted
during June-Sep, 2003 at Agricultural College and
Research Institute, Coimbatore. The experiment consisted
of seven treatments as in the case of laboratory
experiment. Each treatment was replicated six times in a
completely randomized design. The amendments were
well incorporated with the soil before planting. A
fertilizer dose of 60: 30: 30 kg NPK ha-1 was adopted.
Fifty per cent of N and full dose of P and K were applied
basally. Remaining fifty per cent of N was applied at
tillering stage of finger millet crop. The crops were grown
to maturity and the yields were recorded at harvest. Soil
samples were collected at tillering, flowering and harvest
stage and analyzed for cation exchange capacity by
standard procedure[4].

RESULTS AND DISCUSSIONS

Effect of soil additives on moisture retention capacity
of sandy soil: The results of the laboratory study revealed
that the moisture content of sandy soil was significantly
influenced by the treatments. The values ranged from
20.66 per cent to 22.20 per cent at one day after
incubation, 17.68 per cent to 20.96 per cent at three days
after incubation, 10.10 per cent to 14.59 per cent at five
days after incubation and 3.50 per cent to 6.32 per cent at
seven days after incubation (Fig.1). Throughout the period
of incubation application of vermiculite (T4) retained
more amount of moisture which was followed by
application of bentonite (T3) when compared to other
treatments. Control (sandy soil without additives) retained
the least amount of moisture.

Application of vermiculite retained 7.5 to 80.1 per
cent more moisture than control during the course of the
incubation. Other soil additives namely bentonite, humic
acid, FYM also registered considerably more moisture
content when compared to unamended sandy soil (Fig.2).
This might be due to the phenomenon of swelling and
retention  of  water  by  the amended soil. These results
are in line with the findings of[3] and they reported that

Fig. 1: Moisture content of the soil at different days after
incubation as influenced by soil additives

vermiculite material showed the highest moisture
retention at 1/3 bar tension.

During one week period of incubation moisture was
depleted by 83.06 per cent in control (without soil
additives), where as depletion was 71.53 per cent and
72.16 per cent with vermiculite and bentonite application
respectively (Fig.3). Similar results were observed with
bentonite[2] and they reported a moisture depletion of 
76 per cent in control over one week period of incubation,
whereas depletion was 61 per cent and 44 per cent with 10
t ha-1 and 20 t ha-1 bentonite treatment respectively.
Obviously, with bentonite treatment moisture availability
period was extended and the extension was longer with
higher dose of bentonite. 

Effect of soil additives on cation exchange capacity:
Application of soil additives / amendments resulted in a
significant increase in the CEC of soil at all the stages
(Table 1). Application of vermiculite resulted in the
highest increase of 63.9 per cent over control, followed by
application of humic acid (59.3 per cent) in CEC of the
soil at all the stages (Fig.4). The increase in CEC of the
soil as a result of application of vermiculite can be
attributed by its high CEC of 84.5 c mol (p+) kg-1. The

Fig. 2: Percent increase in soil moisture content over
control as influenced by soil additives

Fig. 3: Moisture depletion over one week period of
incubation as influenced by soil additives
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Table 1: Effect of soil additives on CEC (c mol (p+) kg -1) of soil
Trt.No Treatments Tillering Flowering Harvest
T1 Control (sandy soil) 3.49 3.78 3.99
T2 Sandy soil + FYM @ 1% 4.88 5.09 5.27
T3 Sandy soil + Bentonite @ 1% 4.92 5.16 5.35
T4 Sandy soil + Vermiculite @ 1% 5.72 5.97 6.13
T5 Sandy soil + Tank silt @ 1% 4.75 4.89 5.01
T6 Sandy soil + Termite mound @ 1% 3.98 4.12 4.34
T7 Sandy soil + Humic acid @ 20 kg ha-1 5.56 5.88 5.99
Sed 0.19 0.21 0.21
CD (P=0.05) 0.42 0.44 0.46

Fig. 4: Increase in CEC over control as influenced by
soil additives

significant increase in CEC of sandy soil due to the
addition of black clay soil may have enhanced nutrient
retention and minimized leaching of nutrients, as low
CEC can constrain crop performance in coarse-textured
soils[1].

Conclusion: The above findings clearly indicated the
usefulness and superiority of vermiculite, FYM, bentonite
and humic acid in improving the moisture retention and
nutrient supply potentials of sandy soils when compared
to tank silt and termite mound soil applications. From all
these information available it can be concluded that
vermiculite  or  FYM or bentonite at the rate of 1 % (or)
20 t ha-1 or humic acid at 20 kg ha-1 could bring out large
scale improvement in the moisture retention and fertility
of sandy soils ensuring better yield of crops.
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