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'r(h"l'nﬂi.tence of Soil Amendments on the Physical Properties
of Black Soil and Yield of Ragi

V, RAVIKUMAR! and K, K. KRISHNAMOORTHY?

Studies to evaluate the efficacy of organic and inorganic amendments in black
sml rgvealed 1hat organic amendments viz.. poultry. manure, maize straw and tarm

yard manura were supetior to inorganic industrial
in improving the physical properties of seil and yield of ragi {GD. 109,

amendments
Indusirial

wastes and mmeral

wastes like lime sludge and furnace slag and mineral amendments like gypsum were
found next best respectively in improving the aggregate. stability, - hydraulic’ conducti-

, uiw_ngallah!a water status of soil and yield.

‘Application of soil amendments
are reported to
soil physical and chemical ‘conditions

met-with in saline and alkali soils,

acid soils, poorly aggregated soils,
soils with impeded or excessive drai-
nage conditions and in soil and water
conservation practices. Different types
of crops and animal residues, organic
and inorganic industrial wastes and
minerals like gypsum and dolomite are
used s amendments to imprcve soil
prupeﬁm Adequate information on
the utilisation of industrial wastes as
amendments and their relative efficacy
compared to organic and mineral
amendments is not available. Hence
the present study was undertaken to
evaluate the influence of application
of organic amendments, inorganic
industrial wastes and minerzl amend-
mends in improvement of physical
properties of black soil and yield of
ragi "'(Eleusine’ coracana Gaertn.) var

Co. 10.

rectify the adverse

MATERIAL AND METHODS

C;.A field experimant was conducted
in“black soil of Perianaickenpalayam
series (Coimbatore District) with poor,
permeability and aggregation status.
Randomised block design was adopted
with 11 treatments and three replica-
tions, The treatments included orgznic
amendments viz., farm yard manure (T4)
poultry manure (T,), maize straw (T3)
and cotton waste compost (T.)
inorganic amendments viz. gypsum
(Ts), magnesite (Tg), and tank siit (T4)
and ' industrial wastes viz. {urnace
slag from iron industry (Tg), smoke
chamber dust from cement industry
(Tg) and lime sludge from paper
industry (T1o) and control (no amend-
ment (Ty4). The amendments were
mixed well with the soil and allowed
to - react for four weeks prior to
planting rogi (Co. 10). The organic
amendments and tank siit were applied
at 25 t/ha and the i.narganic amend-
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ments at 10 trtha. A uniform fertilizer
dose of 90 kg of N, 45kg P,05
and 22.6 kg K,0/ha was applied to
all the treatments in the form of
amonium sulphate, super phosphaj&
and muriate of potash
The phosphatic and potassic fertilizers
were applied as basal dressing while
the nitrogenous fertilizer was applied
in two split doses viz., half at planting
and half at flowering.
content of amendments was not
considered while applying the fertilizers
since the former is too small and not
available during the short growth
period of ragi. Initial and post-harvest
soil samples were collected at 0-20
cm depth and analysed for the various
physical properties. 'Correlations were
worked out between the physical
properties of soil and vyield.

' Undisturbed core soil -samples
were collected and the physical analy-
sis of soil was done _in triplicate and
mean values reported. ) The bulk den-
sity of soil was estirated as ratio bet-

ween the weight of soil to its volume

under field condition .(Dakshinamurti
and Gupta, 1968). Cone type of
penetrometer was used for assessing
the soil strength. Hydraulic conducti-
vity was estimated with constand head
permeameter and calculated as per
Darcy’s equation, Yoder's -(1936) wet
sieving technigue was adopted for
aggregate analysis and the aggregate
stability, stability index and mean
weight diameter of aggregate werecal-
culated (Dakshinamurti

respectively.)

and Gupta, -

' [Vol; 87 No,-3-

1268). Internstional pipette method
was used for mechanical analysis ‘of
soil (Piper, 1966). / The available soil
moisture was estimatéd as difference
betwezn the 1/3 bar and 15 bar moisture
tensions and were estimated in pressure
plate and pressure memb -ane apparatus
respectively (Dastane, 19?22; '

'RESULTS AND DISCUSSION

The nutrient .
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The mechanical analysis of initial
soil.sample showed it to be of silty clay
loam texture. The hydraulic conducti-
vity, aggregite stabilty and: stability
index of the soil were low initially:

(Table 1).
TABLE | Physical propertias of initial . soil
sample (0-20 cm depth) | o
Properties:
Coarse sand 9 12,35
Fing sand % . 29,96
Silt %, 26.05
Clay % 30,20,
Bulk density. (g/cc) 1.30
Soil Strength (Kg/cm) 28,01
Aggregate stability % 25.20
. Stability Index 18,12
Sitbctural Coefficient 0,25
Aggregate Index . .- 015
Mean waight_diamai_ur'.{mni] 0,20 '
1/3 bar moisture o ' 27,79
15 bar moiswre 9 17.02
' Available water 9 110,77
Hydraulic conductivity (emfhr) . 0,35°

Application of organic amendments
like maize straw, farm yard manure;
poultry manure and cotton waste coms-
post significantly reduced the bulk
density of post-harvest soils compared

* 10 the inorganic amendments viz, cement
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dust, furnace slag and magnesite (Table
if). Maize straw, farm yard manure,
‘cotton waste compost and poultry
manure treatments recorded loss soil
strength’ than inorganic amendments,
The increase in hydraulic conductivity
of soil was significantly improved by

S0IL AMENDMENTS ON BAG|

the addition of organic amendments like
poultry manure, maize straw, farm vyard
manure and industrial wastes viz., lime
sludge and furnace slag. Gypsum and
furnace slag treatments were as effsctive
as poultry manure in improving the mean
weight diameter of agngatas(ﬁe 1/3

TABLE 1l Physical properties of Post-harvest soils
Treatments Bulk Boil Hyd. Aga, Stability Mean wi.
density Strength conductivity Stability indax diameter
(g/ce) (Ka/cm?®) (emfhr) (%) (mm) -
Ti 1.06 23,10 0.77 42,76 28.68 ‘0.46
Ta 1.04 18.15 1.06 £4.18 34,53 0,44
Ts 1.10 23.65 0.87 44,61 35,43 0,56
Ta 111 23.38 0.47 42,31 27.63 0.41
Ts 1.2 24.20 0.44 38.84 25,99 0.40"
Th 1.14 26.22 0,76 40,15 26.68 0,50
T 1,17 27.04 0,44 38,48 25,99 0,43
Tas 1.17 27.48 0.74 43,18 31.48 0.56
Tar 1.24 27,58 0.55 42,78 30,29 0.41
Tio 1.13 25.55 0,63 43,64 32.96 0.46
T 1.30 28.01 0.28 29,69 22.51 0.38
S.E. 0.01 00,56 0.09 048 0.43 0.003
c.D. 0.04 1,66 0.27 1.44 1.27 0.008
TABLE JIl Availahle water content of soil
Treatments, 12 bar moisture 15 bar moisture Available water
% (%) (%)

T1 31,37 17.24 14,43

T2 31.48 17.52 13.97

T3 34,88 17.84 16.59

T4 30.24 17.02 12.33

TS 28,72 18,74 10,88

T6 31.47 18.22 13.25

T7 18.34 12,11

T8 33. 17,76 15,90

TS 29,97 17.13 12.85

T10 31.31 17.39 13,92

T11 27.40 17.02 10.38

S.E, . 0.22 ' 0,20 0.78

€. D. 0.66 " 0,59 2.97
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bar moisture (Table Ill) showed signi-
ficant improvement in poultry manure
and furnace slag treatments over others.
The 15 bar moisture showed a decrea-
sing trend in poultry manure, furnace
slag and farm yard manure treatments

resulting in increased available wate
Tk

content of soil in these treatments, |

The yield data of rogi (Table V)
revealed that poultry manure, lime
sludge and farm yard manure treatments
improved the grain yield significantly
compared to other treatments. The straw
yield data revealed that poultry manure
treatment was superior to farm vyard
manure, lime sludge and maize straw
which were on par.

The decrease in bulk density of soil
by the application ot amendments may
be attributed to the organic matter con-
tent of soil which, in turn, would have
influenced the aggregation of soil parti-
cles. Morachan etal. (1972) reporied
similar decrease in bulk density of soil

[Vol. 87 Ho.-2

by the application of organic. amend-
ments. Bulk density of soil (Table IV)
was negatively correlated with the avail-
able water (r = — 0.296* ), grainyield

(r=— 0.369%) and straw vyield (r =

— 0.423%). Bulk density of soil was
positively correlated with soil strength
(r=0.552*) which is in agreement with
the findings of Kumar etal. (1971).
Agaregate stability was positively corre-
lated with grain (r= 0.590**) and
straw yields (r = 0.438*). Stability
index was positively correlated with the
mean weight diameter (r = 0,685 **),
available water (r = 0.878 **) and
grain yield ( r = 0.590 **), The above
relationships may be attributed to tha
favourable influence of amendments in
improving the structural properties of
the soil. Hydraulic conductivity was

negatively correlated with - the fPE!ings
of Ramamohan Raoetal. (1973). Balter
and Williams (1965) observed thﬁt in-
crease in water retention characteristics

at lower tension of 1/3 bar was due to

TABLE IV Physical properties of soil - Correlation coefficients and Regression equation (N = 33)

Variables

X Y

Corralation

Regression equation

Coefficient r

Bulk density Available water

Bulk density Grain yield
Bulk density Straw yield
Bulk density Soil strangth
Aggregate, stability Grain yield
Aggregate, stab, Straw yield

Mean Wi, Diameter
Available water
Grain yield

Bulk density
Aggregate stability
Stability index

Stability index
Stability index
Stability index
Hydraulic conductivity
1/3 bar moisture
Available water

(—) 0.296* Y= 4.202 — 0,0076y%
(—) 0.369 * Y= 0,1032 — 0.0248X
(—) 0423* Y = 0.3301 — 0.0250%
0.552 ** Y = -.8.852 4+ 0,0088X
0,589 *% Y — 30,3938 4 6.2587X
0.438 * Y = 34.7885 4 4,0705X
0.685 ** Y = 20,2086 + 41.83456X
0.878 ** Y = 3.5706 + 1.9283X
0,690 #* Yy =28,0692 4+ 3.4197X
(—) 0.511 *# Y= 1458 -+ 1.949%
0,804 % ¥ = 37,0337 4+ 6,1837X
0,879 ** Y = 23,9016 4 1,9283X
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TABLE:V. -Yield of Ragi (Co. 10)

Treatmants

Grain yield Straw yiald
(Kafha) (Kg/ha)
T: 2491 3032
Te 2166 28%4
Ts 2882 35624
Ta 2141 2524
Ts 2199 2666
Ts 2249 2741
T 2058 2674
Te ‘2318 2599
Ts 2141 2674
Tia 2574 2999
Tis 1716 1966
S.E 0.097 0,112
c.0 0.274 0.318

improved aggregation and favourable
pore geometry of soil. The 1/3 bar mois-
ture was significantly correlated with
the aggregate stability (r = 0.804 *#)
in the present investigation. As reported
by Biswas and Khosla (1971), the treat-
ment differences in this investigation
were wider for moisture retention at
1/3 bar as compared to that of 15 bar
tension. The available water was positi-
vely correlated with stability index
(r = 0,879 **) which Is in conformity
with the findings of Biswas and Al
(1967 9

Application of amendments, apart
from improving the physical properties
of soil, improved the vyield of ragi.
The efficacy of amendments tried,
based an their improvement of physical
properties of soil and yield of crop
may be graded as follows: Organic
amendments > industrial wastes >
mineral amendments. Within the above
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broad groups, the order of efficacy
of the amendments in each group at
the dose tried were as follows:

Organics:

Foultry manure, farm yard manure,
maize straw, cotton waste compost.

Industrial wastes :
Lime sludge, furnace slag, cement
dust.

Mineral amendments :
Gypsum, tank silt, magnesite.

The first author is grateful to the
Tamil Nadu Agricultural University for
according permission to publish the
data which formed part of his Ph.D.
thesis. The authors wish to thank
M/s. Texmo Industries Ltd., Coimbatare,
Seshasayee Paper and Boards Ltd.,
Erode, Dalmia Cement Ltd., Dalmia-
puram, Trichy district, Rajalakshmi
Milis Ltd., Coimbatore and Burn and
Co., Salem, for supply of furnace
slag, lime sludge, cement dust, cotton
waste and magnesite respectively
which were used as amendments.
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