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Effect of soil Amendments on the Chemical Properties
of Vertisol and Yield of Finger Millet*
(Eleusine coracana Gaertn,)

V. RAVIKUMAR® and K. K. KRISHNAMOORTHY?2

A field experiment conducted to evaluate the effect of soil amendments on the chemical
properties of vertisol revealed that application of organics viz., poultry manure, farm yard menure
and inorganics like furance slag and lime sludge improved the organic carbon, available nitrogen
and phosphorus status. The total cation exchange capacity of soil was positively correlated
with organic carbon content, The exchangeable calcium and magnesium status were improved
by lime sludge and magnesite treatments, respectively. Application of poultry manure, farm yard
manure and lime sludge sipnificantly improved the vield of finger millet (C0O 10). Organic
amendmenis were superior to inorganics in improving the chemical properties of soil and yield

of finger miller.

Application of amendments to soil,
apart from improving the physical
properties, improve the availability of
nutrients, organic carbon and cation

exchange capacity of soil, provide an
optimum soil environment and increase
the yield of crops. The present study
was undertaken to evaluate the efficacy
of organic and inorganic amendments in
improving the chemical properties of
soil and vield of finger millet in vertisol
which was tending to become alkali.

MATERIAL AND METHODS

A field experiment was conducted
in Perianaickenpalayam series of vertisol
in Coimbatore district adopting split plot
design with eleven treatments and three
replications. The treatments were organic
amendments viz., farm yard manure (T,),
maize straw (T,), poultry manure (T,),
cotton waste compost (T,) and tank silt

(T,) at 25 t/ha, mineral amendments
viz.,, gypsum (T;) and magnesite (T;)
and industrial wastes like furnace slag
from iron industry (T;), smoke chamber
dust from cement industry (T,) and lime
sludge from paper industry (T,,) at 10
t/ha with a control (T,,). The amend-
ments were mixed well with the soil and
allowed to react for four weeks prior to
transplanting of the test crop of finger
millet (CO 10.). A fertiliser dose of 90
ka. N, 45 kg P= Os and 22.5 kg KaOfha
in the form of ammonium sulphate,
superphosphate and muriate of potash,
rerpectively were applied. Nitrogen
was applied in two split doses, half
at planting and half at flowering.
The phosphorus and potassic fertilisers
were applied as basal dressing.
The initial and post- harvest soil
samples were collected at 0-20 cm
depth and analysed for the various
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chemical properties. Soil pH and EC

were estimated in 1:2 soil water suspen--

sion. Organic carbon was estimated by
chromic acid wet digestion method
(Walldey and Black, 1934). Total N was
determined by Kjeldahl digestion
method (Piper, 1966), available N by
alkaline permanganate method (Subbiah
and Asija, 1956), available P by Olsen's
method (Olsen ef. al., 1959) and availa-
ble K with flame photometer. The
cation exchange capacity of soil was
determined using neutral normal ammo-
nium acetate (Schollenberger and Drei-
belbis, 1930), exchangeable Ca and Mg
by versenate titration (Jackson, 1973)
and exchangeable Na and K with flame
photometer. Correlations were worked
out between the chemical properties of
soil and yield of finger millet. . The
amendments used were analysed for
their macro, secondary and micronu-
trient contents. '

RESULTS AND DISCUSSION

The analysis of initial soil sample
(Table 1) revealed that the pH was
slightly alkaline (8.3) and EC was with-
in safe limits (1.3 m.mhosjem). The
exchangeable Na percentage indicated
that the soil is tending to become alkali
(ESP 14). The organic carbon (0. 36),
total N (0.020), available N (102 ppm)
and available P. status (4.5 ppm). were
low, while available K (302 ppm) was
high. Exchangeable Ca predominated
the exchange complex and EXChangea-
ble Na (3.8 me/100 gm) was higher
than exchangeable K 1.2 me/100 gm).

The analysis of -amendments used
(Table I1) showed that poultry manure
contained higher percentages of N (1.5),
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P (1.10), Ca (1.11), Mg (0.96), zine

- (16 ppm) and iron {5000 ppm) than the
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other organic amendmenis. The'indu-
strial wastes and mineral amendments
used contained low amounts of macro-
nutrients.and higher amounts of secon-
dary and micronutrients than the orga-
nics. The Ca percentage of lime -sludge
(30.6), gypsum - (27.69} and .smoke
chamber dust (26.57) were high while
the Mg. percentagé was high in: mag-
nesite (27.5) compared to otheramend-
ments. Furnace siag’ was rich-in iron
(31,250ppm! and manganese (110 ppm)
than other amendments..

The post-harvest soil showed signi-
ficant reduction in pH from 8.2 (contral)
to 7.5 in organic amendment treatments
poultry manure, farm yard manure and
maize straw (Table . ll).. Among the
inorganics, the reduction in' pH was
higher in gypsum (7.6) than with other
treatments. EC showed a greater reduc-
tion in.poultry manureand furnace slag
(0.59 m.mhos/cm) than  other treat-
ments. The organic carbon: significantly
improved in all the treatments than
control and the treatments, poultry
manure, farm yard manure, furnace slag
and cotton waste compost were equally
effective and superior to other treatments.
Poultry manure was  significantly
superior to other treatments in ‘improv-
ing thetotal N (0.093%), available N
(191.3ppm) andavailable K {dmppm‘;
The: available P showed . significant
improvement’ in poultry “manure, farm
yard manure, gypsum and. furnace slag
treatments (9.5 ppm). The total cation
exchange capacity of soil was signifi-
cantly improved by poultry manure and
furnace slag treatments. Lime sludge:



Jupe 1980)

was superior to other treatments in
improving the exchangeable Ca (22.6
me. /100 g soil) while magnesite enhan-
ced the exchangeable Mg (9.7 me.[100
g soil) over other treatments. The
exchangeable Na showed higher reduc-
tion in lime sludge (2 me./100 g. soil)
and gypsum treatments (2.4 me. 100 g.
soil) when compared to control (3 me./
100 g. soil).

The grain vyield (Table IV) was
significantly increased by poultry man-
ure, farm yard manure, lime sludge and
gypsum application which were on par
and superior to other treatments. The
straw yield recorded significant improve-
ment in farm yard manure, maize straw,
poultry manure, lime sludge and gypsum
treatments which were equally effec-
tive and superior to other treatments.
Somani and Saxena (1975) observed
higher increase in vyield of wheat
(Kalyan sona) in farm yard manure and
poultry manure treatments than in wheat
straw and paddy husk treatments and
attributed it to the increase in organic
matter, availability of plant nutrient-
and to the presence of growth regula-
ting factors like hormones and enzymes
in these oranic amendments. The in-
crease in yield of finger millet in the
present investigation in poultry and
farm yard manure treatments could also
be attributed to the above factors.

The organic carbon content of soil
in the present investigation (Table V)
showed positive correlation with availa-
ble N (r=0.823**) and grain yield (r=
0.561**). Obviously, the decomposi-
tion products of organic matter could
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have increased the availability of N and
thereby increased the vyield. The
organic carbon revealed highly signi-
ficant.correlation with available P (r=
0.751#*) indicating that organic matter
might have influenced the release of
native P and the production of COa
during its decompositions could have
played a role in improving the available
P status of soil as suggested by Ambika
Singh and Banarsi Lal (1976). The
arganic carbon content showed correla-
tion with the total cation exchange
capacity (r=0.741**) which indicates
that the functional groups in organic
matter might have contributed sub-
stantially to the cation exchange capa-
city. The total N content showed a
positive correlation with available N
(r=0.846**) and organic carbon
(r=0.855#*) which is in agreement with
the finding of Mandal and Jain (1965).
The available N content showed a posi-
tive correlation with the yield of grain
(r=0.516+*) and straw (r=0.309s*).
Inorganic amendments like lime sludge
and magnesite which are rich in calcium
and magnesium, respectively, showed
improvement in the exchangeable Ca
and Mg status which is in conformity
with the finding of Kanwar (1976).

The permission accorded by the
Tamil Nadu Agricultural University for
publishing this part of the Ph.D. thesis
by the first author is gratefully ack-
nowledged. The authors wish to thank
the Regional controller of Mines, Mini-
stry of Steel and Mines, Government of
India, Bangalore, for the supply of in-
organic amendments used in this in-
vestigation.
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TABLE 1* CHEMICAL ANALYSIS OF INITIAL SOIL SAMPLE

PH
Electrical conductivity (m.mhos/cm) ot 26° ¢
Organic carbon (per cent)

Total nitrogen (per cant)
Available nitrgoon (ppm)

Available phosphorus (ppm) ...
Available potassium (ppm)
Total cation exchange capacity (m.a/100 g soil)
Exchangesble calcium (m.e/100 g soil)
Exchangeable magnesium {m.ef100 g soil)
Eunhanugah!u sodium (m.e/100 g sail) ...
Exchangeable potassivm (me/100 g soil)

Exchangeable sodium percuntag-a {ESP) ...

i dah i 8.3
' 1.3
. . . 0.36
- i 0.020
102
45
G e 302
272
19.2
: . 2.8
38
1.2
e 140
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TABLE IV, YIELD OF FINGER MILLET {Mean valus)

Treatments EE:;:‘:TM - S:;;;; h‘:}? Ié -
Ty 3224 3682
Ta 2381 3540
Ta 3224 3180
Ta 2341 2774
Te 2388 2774
Te 2832 3265
Tq 2166 2146
y 2341 2357
To 2224 2340
Tis 3007 3332
Tii 1783 2149
8. E. 158 .1 66
c 0. 458 500
TABLE V. SIMPLE CORRELATION (M —33)

S, No., Relation hntwe_an Cnr.r-alaﬁnn

X - coefficient

1. Qrganic carbon "ul's.u'u'alfubla nitrogen 0.828%*

2 Organic carbon Vs grein yield 0.561**

3. ‘Organic .catbon Vs available phosphorus 0.751**

4. Urganic carbon Vs total cation exch. capacity 0.741 "

5. Total nitrogen Vs available nitrogen 0.B4E**

6. Total nitrogen Vs arganic carbon 0.855**

7. Available nitrogen Vs grain yield 0.516%*

8. Available nitrogen Vs straw yield 0.309*

*  Signiticent at 1% level
M Significant at 6% level
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