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PHYSICAL CHANGES INDUCED BY MINERAL, ORGANIC AND
INDUSTRIAL AMENDMENTS ON A VERTISOL AND ITS EFFECT
ON YIELD OF FINGER MILLET (ELEUSINE CORACANA GEARTN.)
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ABSTRACT

Application af soil amendments apart from improving the soil physical
properties also gave higher yields of finger millet, The efficacy of smendments may be
graded as follows: organic amendments > industrial wastes > mineral wastes. Within the
above group the order of efficacy in each group was as follows: 1) Organics | Poultry
manure > farm yard monure > maeize straw > cotton waste. 1) Industrial Wastes: Lime
sludge > furnace sieg > cement dust” 3) Mineral amendments : Gypenm > magnesile> lank
silt. Incorporation of amendments.resulted in significant reduction in bulk density and soil
strength, and increase in hydraulic conductivity, stability index, aggregate stability and

available water content.
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Application of soil amendments restores the
physical conditions of degraded tropical soils.
Different types of crop and animal residues,
organic and inorganic wastes were used as
amendments to improve soil physical properties
(Nuttal,1970; Moagwa, 1992). Adequate
information on the utilization of industrial wastes
as amendments and their relative efficiency as
against organic and mineral amendments is not
available. Hence the present study was undertaken
to evaluate the influence of applying agricultural,
industrial and mineral wastes as amendments lo
improve the physical properties of black soil and
the yield of finger millet.

MATERIALS AND METHODS

A ficld experiment with finger millet as the test
crop was laid out in a Vertisol (Typic chromustert)
of silty clay loam texture,

Following were the treatments: Main plot
treatments : TI — Farm Yard manure (FYM); Ta'
Maize straw (MS); T_- Poultry manure (PM); T -
Cotton waste corhpost (CEC); T- Tank silt (TS);
T~ Gypsum; T -Magnesite; T - Furnace slag ( FS);
T,-Cement dust (CD); Tm-Limﬂ slag and T”-
Control. Treatments 1 to 5 were applied at
25 tha™ and T6-T10 were added at 10 t ha™" The
amendments were well incorporated info the soil
30 days before transplanting. Sub-plot treatments;
F = Amendments alone; and FI — Amendments
with recommended dosage of fertiliser (N : P_ 0,:
K,0at95:45:45:22.5kg ha™'). The treatments
were replicated thrice in a split-plot design.

Pre-planting and post-harvest soil samples
cores of 75 mm dia and 75 mm height were collected
at 0-20 cm depth. Dry bulk density was estimated
by using the method of Black (1965). Volumetric
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Table'. Physical properties of experimental soil

Clay, (%) ™ 30.2
Silt (%) 26.1
‘Sand (%), 42.3
Bulk density (Mg m*) 1.3
Aggregate stability (%) 25.2
Stability index 18.1
Mean weight diameter (mm) 0.2
313 KPa moisture (%) 27.8
1500 KPa moisture (%) 17.0
Hydraulie conductivity {em hr') 0.4

moisture retained at-33 Kpa and —1500 Kpa matric
potential were estimated using pressure plate
apparatus. Available water was taken as the
difference between —33 and —15 Kpa moisture)
contlents. Saturated hydraulic conductivity (K
(sat)), was determined using constant head
technigue (Gupta and Dakshinamurthi, 1981).
Correlations were worked out between the physical
properties and yield of finger millet.

Table 2. Physical propertics of post-harvest soils
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RESULTS AND DISCUSSION

The physical properties of the experimental
soil are furnished in Table 1, The salurated
hydraulic conductivity, aggregate stability,
stability index of the soil were low.

Amendments significantly reduced the bulk
density of the soil from 1.30 Mg m 2 to less than
1.24 Mg m™. Maize straw and farm yard manure
were on par and superior to the mineral
amendments viz., cement dust (T ), magnesite (T_)

and furnace slag (T ) which were on par (Table 2).

In general, organic amendments (PM, FYM,
MS and CWS) registered higher K (sat) than
inorganic amendments. The aggregate stability of
soil was significantly improved by the addition of
organic amendments such as FYM, MS and PM
and industrial amendments such as furnace slag
and lime. Gypsum and furnace slag treatments were
equally effective as organics, and in this respect
they were similar to poultry manure in improving
the mean weight diameter of the soil.

The field capacity moisture (-33 Kpa) was 27.4
per cent in the control plot and amendment applied
plots registered significantly higher amounts which

Treaimenls Bulk Hydraulic - Aggregate Stability Mean weight
density conductivity  stability index diameter
(Mg m?) {em hr') (%) (mm)
T, - Farm yard manure 1.06 0.8 a2 28.7 0.46
T, - Maize straw 1.04 i1 44.2 34.5 0,44
T, - Poultry manure 110 1.0 44.6 i5.4 0.56
T, - Cotton waste .11 0.5 42.3 27.6 0.41
_compost
T, - Tank silt . 1,02 0.4 388 26.0 0.40
T, - Gypsum 1.14 0.8 a2 26.7 0.50
T, - Magnesile 1.17 0.4 18.5 260.0 0.4
T, - Fumace slag 147 0.7 43.1 3.5 0,50
T, - Cement dust 1.24 0.t 438 ina 0.41
T, - Lime slag .13 0.6 43 0 33.0 .46
1,, = Control 1.30 0.4 28.7 22.5 038
L.SD (P=0.05) 0.04 0.3 i 1.3 0,01
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Table 3. Avallable water and yield of vagl (€O 10) o1 harvest

Treatmenls Muoisture (%) Yiel! (Uha)
— 33 KPa - 1500 KPa  Available Grain #Imw .

witler - .
T, - Farm yard manure 3.8 17.3 14.5 2.5 3.0
T, = Maize straw 3 17.5 14.0 2.2 2.8
T, - Poultry manure 4.9 8.4 16.1 2,9 35
;’1‘- Colton waste composi 30.2 ¢ 17.9 !i.S 2.)
T, = Tank sil 29.7 18.7 () 2.2 .7
T, - Gypsum 35 18.2 13.3 2:2 2.8
T. - Magnesite 0.5 18.3 12.2 2.1 2T
T, - Furnace slag 337 17.8 15.9 2.3 2.6
T, - Cement dusl 0.0 17.1 12.9 2.1 2.6
T, - Lime slag : 3.3 17.4 13.9 2.6 3.0
T,, = Control 27.4 17.0 10.4 1.7 2.0
LSD (P=0.05) 0.8 0.6 10 0.1 p.3

ranged from 29.7 and 34.9 per cent (Table 3). Similar
trend was noted in -1500 Kpa moisture.
Consequently the available water content in the
treated plots especially treated with FYM,MS,PM
and furnace slag was significantly higher than the
control plots. Improvement in the available water
content and hydraulic conductivity and significant
reduction in the bulk density coupled with
improvement in the appregate stability and the
stability index resulted in more than 23.5 per cent
increase higher yields than the control.

The aggregate stability was observed to be
positively correlated with the yield of grains (r=
0.730%) and straw (r=0,742*), Biswas and Khosla
(1971) reported significant positive correlations
between aggregates above 0,25 mm and vield of
maize, This relationship may be due to the
favourable influence of amendments in improving
the structural properties of soil. The hydraulic
conductivity was negatively correlated with bulk
density (r=-0.615%) which is in accordance with
the findings of Ramamohana Rao etal, (1973). The
available water was positively correlated with
stability index (r = 0.824*) which agrees with the
findings of Biswas and Ali (1967). Straw yield
showed that poultry manure Ireatment was

superior to farm yard manure; lime sludge and
maize which were on par.
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PROPERTIES OF SOILS
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ABSTRACT

The effects of natural forest on the chemica! properties of soil ot different
depths (0 to 30, 30 to 60 and 60 to 90 cm) were studied. There was a slight increase in pH
in the sites under vegetation compared to open space, whereas no appreciable change in
EC was observed. But substantial increase in cation exchange capacity, organic carbon
conlent, total and available primary nulrients were recorded in the sites under vegetation
compared to the conients in the open space. The effect of natural forest was more in
surface soil (0 1o 30cm) than in subsurface soil (30 to 60 and 60 to 90cm ). The underwood
vegetation in the study area, leaf litter production over the period of establishment and
nutrient concentration in leaf litter were also recorded.

Tree plantations improve soil chemical

properties through addition of leaf litter. The
effects on soil chemical properties differ with the
kind of vegetation the soil supports (Yadav, 1968).
Mongia and Bandyopadhyay (1994) reported
higher organic carbon content under natural forest
than under paddock, rubber, teak and red oil palm.
The high carbon content of soil under tree
plantations was due to highest litter fall (Hosur
and Dasog, 1995). Singh et al.,(1985) observed that
soil under Cryptomeria japonica had maximumCEC
than the soil under mixed and Pinus species
plantation. Information on effect of tree
vegetations on the soil properties in Tamil Nadi is
scanty. This study was, therefore, undertaken to
understand the changes in chemical properties in
relation to natural forest in Madurai District of
Tamil Nadu.

MATERIALS AND METHODS

The study area selected for present
investipation was Alagarkovil natural forest. The
latitude of the study site was 9°54"' N and the
longtitude was 78°54' E. Soil samples were
collected from two profiles in open space and two

&

profiles under vegetated area. In each profile, soil
samples were collected from three different depths
of 0 to30, 30 to 60 and 60 to 90 cm. The salient site

Table 1. Study site characteristics of soil profiles
under natural forest

Particulars Study site characters

Forest division

Trichirappaili

Forest range Alagarkovil
Sail group Red lateritir
Soil depth Shaliow

Mode of sofl formation Primary
Parent maotérial Granite

Topography Hill stope

~ Slope 20
Aspeets Western
Erosion Very severe

Ground water Deep (=5m)

Drainage Excessive
Climate Subtropical
Soil order Alfsnl




