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Soil acidity is an important agricultural problem while evaluating the
production potential of most of the crops. A field experiment was conducted in
farmers field at Gananadhasapuram village of Thovalaitaluk (strongly acidic
soil) and Andarkulam village of Agastheswaramtaluk (moderately acidic soil)
during Pishanam (Oct-Feb) and late Pishanam (Nov—Mar) season of 2017-
2018 respectively, in the high rainfall zone to study the effect of different
source and levels of lime on yield of rice and soil properties. Liming materials
viz., dolomite and calcite were tried at different levels along with
recommended fertilizers + ZnSO,4, The experiment was conducted in RBD. The
results of the experiment revealed that significantly higher grain (7.09 and 7.40
t ha™) and straw (10.3 and 10.5 t ha™) yield of rice were recorded with the
application of dolomite @ 0.75 LR (6.36 t ha™) (T,) and @ 0.50 LR (1.6 t ha™)
(Ts) respectively in the strongly and moderately acidic soils along with
recommended dose of fertilizers during pishanam and late pishanam seasons.
Similarly, higher nutrient uptake was recorded in treatment T, and Ts
respectively both seasons as compared to other treatments. The soil pH, EC,
available NPK, exchangeable Ca, Mg and DTPA extractable Zn, Cu were
increased and the DTPA extractable Fe and Mn were decreased upon lime
application irrespective of the sources. The economics of various treatments
revealed that, the highest B:C ratio (1.86 and 2.56) was recorded with the
application of dolomite @ 0.75 LR (6.36 t ha') (T;) and @ 0.50 LR (1.6 t ha™)
(Ts) along with recommended dose of fertilizers in the strongly and moderately
acidic soils respectively during pishanam and late pishanam seasons. The study
clearly indicated that in strongly acidic soils, the application of dolomite @
0.75 LR (6.36 t ha) (T;) and in moderately acidic soils, dolomite @ 0.50 LR
(1.6 tha™) (Ts) along with recommended dose of fertilizers and ZnSO, is found
to be the best for getting higher yield and higher returns per rupee invested
under rice cultivation.

Copyright ©2019 David Israel Mansingh & Suresh, This is an open access article published under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.
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Introduction acidic soils are highly prone to leaching and if
Soil acidity is an important constraint in huge quantity of lime is applied based on lime

agriculture production. Soil acidity occurs due to requwemer]t of _SO'I' t_here may 'be
build-up of acid forming elements in the soil accumulation of Ca in the tail end area, which

Soil acidity is a natural occurring process due to may  leads to o_ther delfeterloys _effect.
heavy rainfall and removal of cations like Therefore _due care_ls needed |f!|m|ng IS _done
calcium, potassium and magnesium by leaching. b‘?‘SEd Or' lime requwe_ment of soil. Th(_a SO_'IS_Of
Acidic parent materials and decomposition of hlgh_ramfall zone Viz. _Kanyakl_Jmarl district
organic matter also leads to formation of acidic are light teﬁured, low in organl_c.mgtter and
condition in soil. Acceleration of acidification is .strongly acidic to moderately ac.:|d|c In nature
by acid forming fertilizers usage, disturbance of In most cases. The stat.us of available N, _P' K,
soil structure, cultivation of high yielding crops Ca and Mg of these soils are low. The soil has
(Fageria & Baligar 2008). Higher acidity in soils

low cation exchange capacity. The
leads to reduction in crop productivity. maintenance and management of acidic soils

_ S are thus very important to obtain highest
In India, acidic soils occupy about 49 resoyrce use efficiency and productivity of the

million ha area, of which 26 m ha has pH  ¢rop on sustainable basis (Caires et al. 2008).
below 5.5 and 23 m ha has pH between 5.6

and 6.5 (Panda 1979). In Tamil Nadu, acidic
soils occupy about 2.6 m ha area. Rice (Oryza
sativa L.) is one of the important cereal crops
in India contributing about 45% to the total
food grain production and staple food for
more than 60% of world population (Singh et
al. 2011). Rice crop prefers a soil with a pH
from 4.0 to 8.0 with an optimum value of
around 6.0.

Liming increases the availability of P,
Ca, Mg and Mo and renders iron, and
manganese insoluble and harmless and
increases fertilizer effectiveness (Halim et al.,
2014). Thus, the crop plants may have a better
nutrition and produce a higher yield. Lime
application, is a sustainable crop production
technology for better soil fertility management
of acidic soil. Lime serves not only as an
ameliorant but also an amendment in acidic

Nutrient availability in soil and the  ggjls. In these regard, a study is highly
performance of rice depends on the pH value  jmperative in acidic soil to optimize the source
of soils. Most of the plant nutrients are highly  anq Jevel of liming material for sustaining the
available in neutral soil having pH 6.6 t0 7.4 yjce crop productivity. The application of lime
(Hausenbuiller 1972). Acidic condition of the s ot only based on the soil acidity level, but
soil is one of the major limiting factor for 5150 on reducing the cost effects. The
plant growth and development (Adams 1986).  gppication of lime in soils of high rainfall
The application of lime to an acidic soil is @  zone causes initial set back of crop and cost
common practice in many counties. Lime jneffectiveness when applied as ameliorant.
application in acid soil is beneficial for soil  The over liming resulted in lime induced P
health and improves the crop yields. The ang  micronutrient  deficiencies  thereby
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reduced the crop yields. There is lack of
knowledge on using the various liming
materials and levels when it used as an
amendment. Information on nature of liming
material, effectiveness for reducing the soil
acidity and crop yield enhancement is
important to select suitable liming material for
the region. Formulation of recommendation
rates is the basic need for spurring farmer
uptake of the liming technology.

Materials and Methods
Site description

A field experiment was conducted at
farmers field of Gananadhasapuram village of
Thovalaitaluk (strongly acidic soil) and
Andarkulam village of Agastheswaramtaluk
(moderately acidic soil) during Pishanam
Table 1. Characteristics of initial soil

(Oct-Feb) and late Pishanam (Nov—Mar)
season of 2017-18 respectively, in the high
rainfall zone of Tamil Nadu, to study the
effect of different sources and levels of lime
on soil fertility, yield and economics of rice
cultivation.

Field experimental

The field experiment was conducted in
the strongly acidic soils of Gananadasapuram
(location 1) and moderately acidic soils of
Andarkulam villages (location 1) during
pishanam (Oct-Feb) and late pishanam (Nov-
Mar) seasons respectively in the high rainfall
zone. The rice crop varieties TPS 3 and TPS 5
were used as test crops during the different
seasons respectively. The physico-chemical
characteristics of the soil of the experimental
fields are presented in Table 1.

Parameters Pishanam season Late pishanam
season
I. Physical properties
Textural class Sandy clay loam Sandy clay
Bulk density (Mg m™) 1.39 1.31
Particle density (Mg m™) 2.17 2.19
Water holding capacity (%) 35.2 36.7
I1. Physico - chemical properties
pH 5.1 5.9
EC (dSm™) 0.02 0.04
CEC (c mol (p*) kg'*) 12.5 14.2
I11. Chemical properties
Organic carbon (%) 4.5 4.7
Available N (kg ha™) 210.0 238.0
Available P (kg ha™) 8.4 9.7
Available K (kg ha™) 107.0 197.0
Exchangeable Ca (c mol (p*) kg™) 2.3 2.9
Exchangeable Mg (c mol (p*) kg™) 3.4 2.4
Available Zn (mg kg™) 1.02 1.07
Available Cu (mg kg™ 1.78 1.95
Available Fe (mg kg™) 296 258
Available Mn (mg kg™) 15.2 12.7
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The experiment was laid out in a
randomized block design with ten treatments
replicated thrice. The treatment combinations
include, treatment T is absolute control, the
treatment T, was the application of
recommended dose of fertilizers with ZnSO,
@ 25 kg ha!, For the treatments from Ts, Ts,
T, and To, lime as dolomite at different levels
based on lime requirements 0.25 LR (2.12 and
0.8 t ha™) (T3), 0.50 LR (4.24 and 1.6 t ha™)
(Ts), 0.75 LR (6.36 and 2.4 t ha™) (T;) and 1.0
LR (8.48 and 3.2 t ha') (Ts) respectively for
pishanam and late pishanam seasons along
with recommended dose of fertilizers and
ZnSQO,4 was tested. For the treatments from Ty,
Te, Tg and Ty, lime as calcite at different
levels based on lime requirement 0.25 LR
(2.32 and 0.88 t ha™) (T4), 0.50 LR (4.63 and
1.76 t ha™) (T6), 0.75 LR (6.95 and 2.64t ha™)
(Tg) and 1.0 LR (9.25 and 3.22t ha™) (T10)
during pishanam and late pishanam seasons
along with recommended dose of fertilizers
and ZnSO,4 was tested. The 0.25, 0.50, 0.75
and 1.0 LR corresponds to 25%, 50%, 75%
and 100% Lime requirement of soil. The
fertilizer was applied to all the plots except
absolute control plot based on RDF (pishanam
150:50:50 and late pishanam 120:40:40 kg ha”
'of N: P,0s: K,O respectively). Lime was
applied to the soil one week prior to
transplanting rice seedlings and mixed
thoroughly, The Ca content of calcite is 40 per
cent and the Ca and Mg content of dolomite is
22 per cent, and 13 per cent respectively. The
dolomite requirement was calculated based on
calcium carbonate equivalent and neutralizing
value. Phosphorus was applied basally as
mussoorie rock phosphate. Potash was applied
by broadcasting in four equal splits as muriate
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of potash, during basal, tillering, active
tillering and panicle initiation stages. The
ZnSO,4 was applied at the time of planting.
The crop was kept free of weeding by hand
weeding. It was also protected from pest and
disease by adopting the need based plant
protection measures.

Soil and Plant analysis

Soil and plant samples collected at
different growth stages of rice were analyzed
for pH, EC (Jackson 1973), organic carbon
(Walkley & Black 1934), available N
(Subbiah & Asija 1956), phosphorus (Jackson
1973), potassium (Stanford & English 1949),
exchangeable Ca and Mg (Jackson 1973) and
DTPA extractable Fe, Mn, Cu and Zn
(Lindsay & Norwell 1978), Lime requirement
(Shoemaker et al. 1961) and total N
(Humphries 1956), phosphorus (Piper 1966),
potassium (Jackson 1973), exchangeable Ca
and Mg (Jackson 1973) and total
micronutrients Fe, Mn, Cu and Zn (Lindsay &
Norwell 1978) by using standard procedures.
The data were subjected to statistical analysis
as prescribed by Gomez & Gomez (2010).

Results and Discussion

Effect of liming on yield attributes and
yield

The yield contributing characters such
as number of productive tillers m™, grain and
straw yield were influenced significantly by
the application of lime, NPK fertilizers and
ZnSO,4 (Table 2). In the present study, the
application of lime had significantly exhibited
its superiority to increase the number of
productive tillers m?, grain and straw yield of
rice. The highest productive tillers m™ (375),
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grain (7.09 t ha™) and straw yield (10.3 t ha™)
of rice was recorded with RDF + 25 kg ZnSQO,
+ Dolomite @ 0.75 LR (T;) followed by Tg
(356, 6.85 and 8.53 t ha™ of productive tillers
m, grain and straw yield respectively), which
received RDF + 25 kg ZnSO, + Calcite @
0.75 LR in the pishanam season. In the late
pishanam season highest productive tillers m™
(395), grain (7.40 t ha™) and straw (10.5 t ha™)
yield was recorded by Ts (RDF + 25 kg
ZnSO, + dolomite @ 0.50 LR) followed by Tg
(362, 6.98 and 9.86 t ha™ of productive tillers
m™, grain and straw yield respectively) which
received RDF + 25 kg ZnSO, + Calcite @
0.50 LR.

The yield benefits can be ascribed to
the increase in soil pH upon liming along with
the associated improvement in nutrients
availability, reduced Fe availability and many
other attributes of soil fertility (Manoj-Kumar
et al. 2012). Oya et al. (1990) observed that
application of lime in acid soil significantly
increased the Rhodes grass yield. Attanandana
& Vacharotayan (1986) reported that liming
with  recommended fertilizer application
resulted in the 37% additional increase of
paddy yield compared to liming alone. The
above results are in agreement with the
findings of Osundwa et al. (2013).

Effect of liming on uptake of nutrients

The nutrient uptake was increased with
the crop growth. Significant impact on total N,
P, K, Ca, Mg, Zn, Cu, Fe and Mn uptake was
observed due to application of different
sources and levels of lime (Table 3 and 4).
The nutrient uptake of the crop depicted a
steep increase with the advancement of crop
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growth stage. Higher total uptake of nitrogen
(39.8 and 43.8 kg ha™), phosphorus (11.8 and
19.8 kg ha™), potassium (106 and 102 kg ha™),
calcium (14.6 and 18.9 kg ha), magnesium
(16.9 and 18.9 kg ha™), zinc (1162 and 1478 g
ha), copper (1005 and 1236 g ha™), iron (
57.5 and 77.8 kg ha™) and manganese (19.6
and 26.2 kg ha')after harvest was recorded in
T; (RDF + 25 kg ZnSO,4 + dolomite @ 0.75
LR) and Ts (RDF + 25 kg ZnSQO, + dolomite
@ 0.50 LR) respectively in strongly and
moderately acidic soils.

Nutrient uptake is usually governed by
the nutrient concentrations and dry matter
yield. The absorption of nutrients depends on
their ionic forms in the rhizosphere, which is
influenced by soil acidity and the overall
concentrations of nutrients in the soil. The
reduction in soil acidity might have increased
the pH and availability of N and ultimately its
uptake by the crop (Kihanda et al. 1988).
Liming increased root proliferation by
reducing toxic effects of Al and thus enhanced
the uptake of P and K (Chang and Sung,
2004), which attributed in increase in the yield
of rice. The uptake of Ca and Mg were
dependent on their availability in soil. The
applied lime as calcite (or) dolomite on
dissolution releases Ca and Mg, thus
enhancing the available Ca and Mg content in
soil. The Ca and Mg content of the plant
increases subsequently resulting in higher
uptake by paddy crop up to 0.75 LR. The Ca,
and Mg concentrations decreased higher lime
rates of 1.0 LR as calcite (or) dolomite. This
may be associated with lower dry matter
production with increasing lime rates (Moreira
et al. 2008).
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Table 2. Effect of liming on yield attributes, yield and B: C ratio
Pishanam season (strongly acidic soil) Late pishanam season (moderately acidic soil)

Treatments No. of Grain Straw  B:Cratio No. of Grain Straw  B:C

Productive yield yield Productive yield yield ratio

tillers m™ (tha? (tha™) tillers m™ (that (tha™)
T, - Control 280 2.46 4.24 1.10 284 2.64 14.58 1.18
T, -RDF+2ZnSO; @ 25 318 4.59 7.79 335 4.18 8.46
T3 - T, + Dolomite (0.25 332 5.25 8.03 348 5.05 8.60
LR) 1.74 1.88
T, - T,+ Calcite (0.25 LR) 323 4.97 8.02 1.24 344 4.48 8.53 1.47
Ts - T, + Dolomite (0.50 352 6.33 8.11 395 7.40 10.5
LR) 1.83 2.56
Te - T, + Calcite (0.50 LR) 337 5.66 8.10 1.03 362 6.98 9.86 1.90
-Lr?R)- T, + Dolomite (0.75 375 7.09 10.3 1.86 358 6.59 9.73 518
Tg - T, + Calcite (0.75 LR) 356 6.85 8.53 0.98 353 5.38 9.00 1.30
Ty - T, + Dolomite (1.0 304 4.39 7.06 331 4.07 7.86
LR) 1.06 1.32
T1o - T2 + Calcite (1.0 LR) 295 3.85 6.45 0.47 326 3.61 6.80 0.78
SEd 11.2 0.19 0.07 - 6.92 0.11 0.73 -
CD (0.05 %) 23.5 0.4 0.2 - 14.5 0.2 15 -

LR-Lime Requirement, RDF- Recommended Dose of Fertilizer, ZnSO,4- Zinc Sulphate
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Table 3. Effect of liming on nutrient uptake of rice in strongly acidic soil (pishanam season)

Total N Total P Total K  Total Total

Ca Mg Total Total Cu  Total Fe  Total Mn
Treatments Zn
(kg ha™) cmol (pYkgh) . (gha®) _ (kg ha™)

T, - Control 7 40

14.6 3.50 30.3 4.30 3.20 441 378 17.0 '
T, -RDF + ZnS0O, @25 kg 14.9
ha'* 25.6 7.40 70.6 8.50 6.30 813 655 39.0 '
T3 - T, + dolomite (0.25 LR) 17.3

28.3 7.90 76.5 9.00 6.00 876 728 48.9 '
T, -T,+ calcite (0.25 LR) 16.3

26.6 7.10 74.0 8.30 5.90 853 699 48.5 '
Ts - T, + dolomite (0.50 LR) 18.9

34.2 9.90 94.2 11.7 13.1 1024 870 52.9 '
Te - T, + calcite (0.50 LR) 17.6

30.9 8.50 88.3 104 111 958 796 50.4 :
T; -T,+dolomite (0.75 LR) 196

39.8 11.8 106 14.6 16.9 1162 1005 57.5 '
Tg - T, + calcite (0.75 LR) 19.3

36.6 10.4 101 12.6 14.8 1107 940 53.3 '
Ty - T, +dolomite (1.0 LR)

24.2 7.40 69.2 7.90 6.20 796 596 36.9 10.7
T1o - T, + calcite (1.0 LR)

21.6 6.20 57.0 6.70 5.10 672 534 23.6 10.0
SEd

0.56 0.16 1.06 0.19 0.16 20.4 17.92 1.00 0.30
CD (0.05 %)

1.2 0.3 2.2 0.40 0.34 43 38 2.1 0.6

LR-Lime Requirement, RDF- Recommended Dose of Fertilizer, ZnSO,4- Zinc Sulphate
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Table 4. Effect of liming on nutrient uptake of rice in moderately acidic soil (late pishanam season)

Total N TotalP Total K  Total Total

Ca Mg Total Zn Total Cu  Total Fe  Total Mn
Treatments
(kg ha) (c mol (p*) kg™ (gha?) (kg i)
T, - Control
1 162 320 351 550  4.20 531 464 18.5 8.10
T, -RDF +2ZnS0, @ 25 kg
ha* 255 100 598 810  7.50 902 744 495 16.0
T3 - T, + dolomite (0.25 LR
C ( ) 318 133 742 114 830 1125 951 64.0 217
T, - T,+ calcite (0.25 LR
o ( : 31 125 712 162 810 1081 900 54.7 18.1
Ts - T, + dolomite (0.50 LR)
C 438 198 102 189 189 1478 1236 778 26.2
Te - T, + calcite (0.50 LR
v ( ) 394 163 931 166 15.7 1332 1104 4 24.6
T; -T,+ dolomite (0.75 LR)
7 3.7 139 836 135 182 1197 1077 2.0 22.1
Tg - T, + calcite (0.75 LR
P ( : 344 149  8L7 125 164 1171 1043 69.7 22.0
Tg - T, + dolomite (1.0 LR)
236 940 561  7.70 7.10 838 658 40.4 127
Ty - T2 + calcite (1.0 LR
c ( : 203 490 510 660  6.00 734 595 24.1 10.7
SEd
079 031 192 022 022 19.3 175 0.9 0.5
CD (0.05 %)
1.7 0.7 4.0 050 050 41 37 1.8 0.9

LR-Lime Requirement, RDF- Recommended Dose of Fertilizer, ZnSO4- Zinc Sulphate
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Plant  micronutrient is  greatly
influenced by soil pH. The majority of
micronutrients (Fe, Zn, Mn and Cu) are more
available within a pH range of 5-7. Qutside
these optimal pH ranges, these micronutrients
are available to plants in lesser amounts. In the
present study, the pH of the soil that received
ameliorants maintained the same pH range of
5-7. Hence, higher content and uptake of these
micronutrients were recorded in these
treatments upon liming, except in higher dose
of 1.0 LR in both strongly and moderately
acidic soils. Similar observations were made
in different crops by many scientists like Muse
& Mitchell (1995) and Hunter & Yapa (1996).
The uptake of nutrients increased with
increase in dosage of dolomite ameliorant up
to 0.75 LR (strongly acidic soil) and 0.50 LR
(moderately acidic soil) and at higher level
both dolomite and calcite ameliorants@ 1.0
LR it was significantly reduced. This may be
due to decrease in micronutrient availability
with addition of more lime (Buni 2015).

Effect of liming on soil physico-chemical
properties and available nutrient status

The pH and EC of the soil was slightly
increased with the increase of lime application
on acidic soil (Table 5 and 6). The application
of lime @ 1.0 LR had significantly increased
the soil pH. However, the effect of calcite on
pH was slightly higher than dolomite. Increase
in pH indicated the usefulness of liming
material for amelioration of acid soil.

The calcium ions present in the liming
materials can be readily adsorbed to soil
particle and organic matter. However, the
carbonates in turn react with hydrogen ions in
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solution (which act to keep the pH low), thus
causing an increase in soil pH (Buni 2015),
increased soluble salts in the soil due to
application of liming. Similarly, the soil EC
was more in treatment which received RDF +
25 kg ZnSO, + calcite @ 1.0 LR. This is in
line with finding of Anila (2014). Further, the
liming treatments significantly increased the
available N, P, K, Ex.Ca, Ex.Mg, DTPA-Zn
and Cu contents of soil and decreased
available DTPA-Fe and DTPA-Mn contents of
the soil (Table 5 and 6).

Macro nutrients

The available macro nutrient was
significantly influenced by liming and
fertilizers application. The higher soil
available like nitrogen (238 and 218 kg ha™),
phosphorus (11.8 and 11.9 kg ha™), potassium
(163 and 220 kg ha™) after harvest was
recorded in T; (RDF + 25 kg ZnSO, +
dolomite @ 0.75 LR) respectively in strongly
and moderately acidic soil. This was followed
by Ts (RDF + 25 kg ZnSO, + dolomite @ 0.50
LR). The higher soil exchangeable calcium
(5.80 and 6.40 ¢ mol (p*) kg™) was recorded
in treatment Tyo (RDF + 25 kg ZnSO, +
calcitt @ 1.0 LR) compared to all other
treatments, in both soil acidity situations
respectively.  The higher exchangeable
magnesium (4.40 and 5.20 ¢ mol (p*) kg™
contents was observed in treatment Tg (RDF +
25 kg ZnSO4 + dolomite @ 1.0 LR) than all
other treatments, in strongly and moderately
acidic soils respectively.
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Table 5. Effect of liming on soil properties in strongly acidic soil (pishanam season)

EC Avail. Avail. Avail. Ex. Ex.

pH N P K Ca Mg DTPA- DTPA- DTPA- DTPA-
Treatments Zn Cu Fe Mn
%BS
@sm') <——(kgha?)—> (c mo_ll(p+) <—— (mgkg?) ——>
T, - Control 498 0.03 102 6.20 71 2.10kg )1.70 0.90 1.76 345 15.2 30.8
'Il('z h- _EQDF +2ZnSO, @25 4.73 0.03 198 9.60 109 220 1.80 1.11 1.90 259 14.0 32.9
Tg i’JITZ + dolomite (0.25  5.25 0.05 206 10.8 147 3.20 3.00 1.28 1.99 159 10.7 51.6
'LI'T)- T, + calcite (0.25 LR) 5.46 0.05 204 10.4 142 3.60 2.60 1.26 1.97 162 135 51.2
Ts - T, + dolomite (0.50 522 0.05 217 11.5 151 350 3.30 1.36 2.11 155 11.9 58.5
'LI'GR)- T, + calcite (0.50 536 0.04 218 10.6 148 390 2.90 1.32 2.08 157 12.7 S7.7
'Ll'yR)- T, + dolomite (0.75 592 0.07 238 11.8 163 3.70 3.80 1.58 2.18 147 10.4 66.2
'Ll'gR)- T, + calcite (0.75 6.00 0.08 224 11.6 158 490 3.20 144 2.15 151 11.2 65.8
'LI'gR)- T, + dolomite (1.0 6.66 0.11 187 9.50 103 440 4.40 1.15 1.85 135 8.90 82.2
'Ll'lF\;)- T, + calcite (1.0LR) 6.64 0.12 148 8.90 95 580 3.60 1.12 1.82 142 9.70 81.8
SEd 0.07 0.0002 3.1 0.2 3 0.08 0.06 0.03 0.04 3.6 0.29 -
CD (0.05 %) 0.2 0.004 6 0.4 6 02 013 0.07 0.09 8 0.6 -

LR-Lime Requirement, RDF- Recommended Dose of Fertilizer, ZnSO,4- Zinc Sulphate

82



.........

Journal of Agriculture and Ecology, 2019, Vol.7, 73-87

http://saaer.org.in

SAAER

Table 6. Effect of liming on soil properties in moderately acidic soil(late pishanam season)

EC AvalN AvailP AvailK Ex.Ca Ex.Mg

pH DTPA- DTPA- DTPA- DTPA-
Treatments Zn Cu Fe Mn
%BS
S]j% « (gha) _y  Cmol(ke) o (mgkg) ___
T, - Control 548 0.05 128 6.40 151 2.60 2.40 1.04 1.93 264 13.5 36.4
1'2 h_ _Il?DF +27ZnS0O, @ 25 530 0.06 194 10.3 199 3.20 2.90 1.20 2.06 195 12.3 44 4
Tg ?TZ + dolomite (0.25 549 0.11 196 10.9 202 4.00 4.20 1.37 2.15 123 9.00 59.8
'II_'T)— T,+calcite (0.25LR) 5.67 0.12 195 10.6 200 4.80 3.60 1.35 2.13 125 11.8 61.1
Ts - T, + dolomite (0.50 597 0.13 218 11.9 220 4.30 4.60 1.67 2.34 117 10.3 67.1
'II_'GR)— T, + calcite (0.50 LR) 5.86 0.13 217 11.6 218 5.20 3.70 1.53 2.31 120 11.0 65.9
T; -T,+ dolomite (0.75 6.03 0.14 216 11.3 216 4.90 4.90 1.45 2.27 108 8.80 75.9
'II_':?)— T, +calcite (0.75LR)  6.09 0.15 214 11.0 211 5.80 3.70 141 2.24 112 9.50 72.4
Ty -T,+dolomite (1.0LR) 6.36 0.15 193 10.0 197 5.30 5.20 1.24 2.01 93 7.30 80.9
Tio- T, + calcite (1.0 LR) 6.82 0.16 160 9.10 194 6.40 4.00 1.21 1.98 104 8.00 80.1
SEd 0.12 0.004 4.8 0.2 4.4 0.07 0.11 0.02 0.04 2.1 0.22 -
CD (0.05 %) 0.3 0.01 10 0.5 9 0.2 0.2 0.04 0.09 5 0.5 -

LR-Lime Requirement, RDF- Recommended Dose of Fertilizer, ZnSO,- Zinc Sulphate
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Increase in soil available nitrogen due
to lime application could be due to enhanced
microbial activities in the soils owing to
increased soil pH, the rate of decomposition of
organic matter and accelerated the process of
mineralization of nitrogen (Ranjit et al. 2007).
Liming increased P availability by changing
the rate of organic P mineralization due to
altered rates of microbial activity as well as
increase in the utilization of soil phosphate by
plants through amelioration of Fe toxicity
(Haynes 1982). Bishnoi et al. (1988) reported
that the increase of available K status of acid
soils by liming can be explained on the basis,
that K released from non exchangeable
fraction to available pool get accelerated when
acid soils are limed. Patil & Ananthanarayana
(1989) reported that increase in exchangeable
calcium was in direct proportion with increase
in lime level. This is due to increase in charge
density and greater affinity for higher valent
ions. The calcium being divalent cation and its
higher solution concentration due to liming
increased its concentration in the exchange
complex. Liming increased the base saturation
index and reduced Al saturation and increases
the magnesium concentration in soil solution.
Application of lime increased magnesium
adequately. Similar observation was reported
by Viswanatha shetty et al. (2012).

Micro nutrients

The available micronutrient was
significantly influenced by liming and
fertilizers application. The higher available
DTPA-Zn (1.58 and 1.67 mg kg™*) and DTPA-
Cu (2.18 and 2.34 mg kg™) was recorded in
treatment T; (RDF + 25 kg ZnSO,4 + dolomite
@ 0.75 LR in strongly acidic soil) and Ts
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(RDF + 25 kg ZnSQO4 + dolomite @ 0.50 LR
in  moderately acidic soil) respectively,
compared to all other treatments. The lower
available DTPA-Fe (135 and 93 mg kg™) and
DTPA-Mn (8.9 and 7.3 mg kg™) was recorded
in treatment Tg (RDF + 25 kg ZnSO, +
dolomite @ 1.0 LR) in the strongly and
moderately acidic soils respectively, compared
to all other treatments. Jackson (1973)
reported that with decrease in iron and
manganese, there is increase in zinc content
due to antagonistic relationship between iron
and zinc. The conversion of Fe®* to Fe** and
Mn®** to Mn** has led to lower availability
upon liming.

Base saturation

The application of different sources
and levels of lime application based on lime
requirement of soil increased base saturation
percentage (Table 5 and 6). The BSP
increased from 30.8 to 82.2 in strongly acidic
and from 36.4 to 80.9 in moderately acidic
soil at the time of harvest. The highest BSP of
82.2 strongly acidic and 80.9 moderately
acidic soil was recorded with the application
of dolomite (1.0 LR) + RDF and ZnSO, @ 25
kg ha® (T¢) This was followed by the
application of calcite (1.0 LR) + RDF and
ZnSO, @ 25 kg hat (Ty) with the BSP of
81.8 and 80.1 respectively in the strongly and
moderately acidic soils. The increased
concentration of Ca and Mg in the exchange
sites and reduced concentration of H and Al
lead to high base concentration upon liming.
Similar trend was reported by
Viswanathshetty et al. (2012).

Economic analysis
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Higher crop productivity with lesser
cost of cultivation could result in better
economic parameters like net returns and B:C
ratio. The identified treatment should be
economically viable so that farmers can
sustain their higher income. The B:C ratio was
worked out for the different treatments in
terms of soil management and fertilizers
application in acidic soil (Table 2). The
maximum and economic yield with B:C ratio
of 1.86 was recorded with application of
dolomite @ 0.75 LR along with RDF and
ZnS0O,4 (T7) in the strongly acidic soil (pH
5.1), (pishanam season). In case of Ilate
pishanam season rice cultivated in moderately
acidic soil (pH 5.9), (late pishanam season)
the maximum and economic yield with B:C
ratio of 2.56 was recorded with the application
of dolomite @ 0.50 LR along with RDF and
ZnSO,. The high economic return could be
realized if lime is applied in acidic soil was
also reported by Kumar (2015).

Conclusion

From this study, it can be concluded
that application of dolomite @ 0.75 LR (6.36 t
ha') (T7) and @ 0.50 LR (1.6 t ha) (T5)
along with recommended dose of fertilizers
and ZnSO4, could be considered as a better
option for achieving higher productivity and
profitability besides improving the physico-
chemical characteristics of strongly and
moderately acidic soils, respectively in the
high rainfall zone.
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