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Abstract

A field experiment was conducted at Agricultural College Farm, Bapatla during 2020-2021 and 2021-
2022 to study the direct and residual effect of integrated use of organics and inorganics on soil physical
and physico-chemical properties under rice-sorghum cropping system on clay loam soil. The experiment
was laid out in a Randomized block design during kharif and split plot design in rabi season and
replicated thrice. The organic manures along with inorganic fertilizers were applied to main plots and the
three levels of inorganic fertilizers were applied to sub plot treatments for growing rice crop during kharif
season and sorghum crop during rabi season respectively. The results revealed that applications of
different treatments did not show any marked difference in physical (bulk density, water holding
capacity, porosity, Aggregate stability) and physico-chemical properties of soil (pH, EC) at harvest stage
of rice and sorghum during both the years of study.
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Introduction

Sorghum in rice-fallows in coastal Andhra Pradesh, especially in Guntur and adjoining
Krishna and Prakasam districts is gaining popularity. Previously, rice is succeeded by
blackgram which is slowly replaced by either jowar or maize due to severe YMV infestation in
blackgram. Hence, farmers of this region are showing interest in view of its low water
requirement and withstands to harsh climatic conditions. It is grown under rice-fallows
covering 21,000 ha area and producing 6.8 t ha* under zero till conditions (Mishra et al.,
2011) [ Awareness about crop quality and soil health increased the attention of people
towards organic manures. Balanced use of nutrients through organic sources like farmyard
manure, vermicompost, green manuring and poultry manure are prerequisites to sustain soil
fertility, to produce maximum crop yield with optimum input level (Balasubramanian and Hill,
2002) @, The organic manures leave residual effect for the sequence crops. In addition, they
improve various physico-chemical properties viz., soil structure, bulk density, porosity, water
holding capacity, reduce nutrient loss and increase microbial population and affinity. Soil
microorganisms are critical to the maintenance of soil fertility because of their contributions to
soil structure formation, decomposition of organic matter, toxin removal and biogeochemical
cycling of carbon, nitrogen, phosphorous and sulphur (Mahajan and Timsina, 2011) I,

Materials and Methods

Site Description: Field experiment were carried out during kharif and rabi seasons of 2020-21
and 2021-22 at Agricultural College Farm, Bapatla, geographically located at an altitude of
5.49 m above mean sea level, 15°54" North latitude, 80°30' East longitude and about 8 km
away from Bay of Bengal. It is located in Krishna agro-climatic zone of Andhra Pradesh. The
soil of experimental site was clay loam in texture with bulk density (1.34 Mg m=), water
holding capacity (42.36%), porosity (40.58%) and Aggregate stability (32.63%). The soil was
neutral in reaction (pH 7.41), low in electrical conductivity (0.45 dS m), low in organic
carbon (0.49%), low in available nitrogen (224.46 kg ha™*), medium in available phosphorus
(42.93 kg ha?) and high in available potassium (383.65 kg ha™).

Experimental design and treatments
During Kharif, the treatments consisted of T1- Absolute Control, T,- 100% RDF through
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inorganic fertilizers, Ts- 125% RDF through inorganic
fertilizers, T4- 75% RDF + 25% N through FYM, Ts- 75%
RDF + 25% N through GLM, Tg¢ 75% RDF + 12.5% N
through FYM + 12.5% N through GLM, T7- 100% RDF +
25% N through FYM, Ts- 100% RDF + 25% N through
GLM, To- 100% RDF + 12.5% N through FYM + 12.5% N
through GLM were imposed to rice crop during kharif season
and replicated thrice. The rabi experiment was continued on
the same site without disturbing the soil with sorghum as test
crop to study the residual effect of different nutrient sources
applied to preceding rice crop. During rabi, the treatments
consisted of three levels of fertilizers viz., Si- Control, S-
75% RDF and S3-100% RDF. Popular cultivars of rice and
sorghum viz., BPT-5204 and MLSH-151, respectively were
chosen for the study.

Results and Discussion

Effect of INM practices on soil physical and physico-
chemical properties at harvest stage of kharif rice

Physical properties

Bulk density (BD)

Close examination of data presented in the table 1 indicated
that there was no significant difference in bulk density among
all the treatments. There was a marginal reduction in bulk
density in the soil treated with combined application of
organics and inorganics. Bulk density values ranged from
1.26 to 1.33 Mg m=in 2020 and 1.24 to 1.32 Mg m3in 2021
at harvest stage of rice crop.

Lowering of bulk density in organic manure applied plots
along with inorganic fertilizers might be due to higher organic
carbon, more pore space and good soil aggregation (Selvi et
al., 2005) ™. This result is in accordance with Sheeba and
Kumaraswamy (2001) B who observed that the decrease in
bulk density with increase in organic matter content. Similarly
additional quantity of organic matter content delayed the
development of hard pan in soil helping into lower down the
bulk density. Selvi et al. (2005) ™ too noticed reduction in
bulk density with application of organics alone or in
combination with inorganics.

Water holding capacity

The data presented in the table 1 indicated that there was no
significant difference in water holding capacity of soil among
all the treatments. Numerically there was a slight increase in
water holding capacity of soil in the treatments that received
combined application of organics and inorganics. The water
holding capacity values ranged from 43.43 to 48.08% in 2020
and 43.87 to 48.91% in 2021 at harvest stage of rice. The
increase in WHC was mainly due to decrease in bulk density
due to organic manure amended treatments (Talathi et al.
2010) 1,

Water holding capacity (WHC) of soil after harvest of rice
increased over initial value (42.36%) during both the years of
study. The maximum values (48.08% and 47.25% in 2020 and
48.91% and 47.70% in 2021) were recorded in the treatments
that received FYM i.e., 100% RDF + 25% N through FYM
(T7) and 75% RDF + 25% N through FYM (T.) and the
minimum values (43.43% in 2020 and 43.87% in 2021) were
recorded in control (T1) that received no fertilizers. Increased
water holding capacity could be ascribed to the improvement
in structural condition of soil due to the application of FYM
with inorganics (Selvi et al. 2005) “I,
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Porosity

Data pertaining to soil porosity (table 1) indicated that
porosity of soil at harvest of rice was not significantly
influenced among the treatments. However, an increase in
porosity at harvest compared to initial value (40.58%) was
observed in INM treatments compared to the other treatments.
The soil porosity values ranged from 41.73 to 46.63% in 2020
and 42.28 to 47.36% in 2021 at harvest stage of the crop.
Maximum values (46.63% and 45.21% in 2020 and 47.36%
and 45.87% in 2021) were recorded in FYM treated plots
which received 100% RDF + 25% N through FYM (T-7) and
75% RDF + 25% N through FYM (T4) and the minimum
values (41.73% in 2020 and 42.28% in 2021) were recorded
in T4 (control) that received no fertilizers. Increase in porosity
may be attributed due to decreased bulk density in organic
manure applied plots which improved the soil structure and
pore size distribution.

Aggregate Stability

On perusal of data presented (table 1), it is evident that there
was no significant difference in aggregate stability of soil at
harvest stage of the rice crop. However, numerically the mean
aggregate stability values ranged from 33.16 to 41.84% in
2020 and 33.54 to 44.56% in 2021 respectively at harvest
stage of the rice crop.

Maximum percentage of water stable aggregates (41.84% and
41.17% in 2020 and 44.56% and 43.82% in 2021) were
recorded in treatments supplied with FYM i.e.,100% RDF +
25% N through FYM (T7) and 75% RDF + 25% N through
FYM (T4) and the minimum percentage of water stable
aggregates (33.16% and 33.54%) were recorded in treatment
T1 (control) which received no fertilizers at harvest stage of
rice.

These results were similar to the observations made by ljaz
Ahmad et al. (2015) 1. Yaduvanshi et al. (2013) B! also
observed the increase in aggregate stability with addition of
FYM. Lowering of bulk density due to increased organic
carbon also results in more pore space and hence aggregate
stability increases.

Physico-chemical properties

Soil Reaction (pH)

The data on soil reaction (pH) is presented in the table 2 and
the results indicated that the application of inorganics alone or
in combination with organics (farmyard manure and green
leaf manure) did not show any significant effect on pH of the
postharvest soil. There was a marginal reduction in pH of soil
treated with organics (T4 to To) compared to inorganic
fertilizers (T, and T3). The soil pH values ranged from 7.01 to
7.26 and 6.95 to 7.22 during 2020 and 2021, respectively at
harvest stage of rice crop.

Close observation of data numerically revealed decrease in
pH in all the treatments when compared to control (Ti).
Reduction in pH with the application of organics when
compared to control might be due to release of organic acids
(aminoacids, glycine and humic acid) during the process of
decomposition of the organic compounds. Pattanayak et al.
(2001) P, Yaduvanshi (2001) 19 and Smiciklas et al. (2002)
(11 also observed a decrease in soil pH after the use of organic
materials. The production of organic acids during
mineralization of organic materials by heterotrophs and
nitrification by autotrophs would have caused this decrease in
soil pH (Sarwar et al., 2009) 2,

~1096 ~


https://www.thepharmajournal.com/

The Pharma Innovation Journal

After 6 cycles of rice-wheat, Kumar and Singh (2010) [
observed decrease in soil pH from initial value of 8.5
particularly when green manuring and organic manures were
added. The decrease in the soil pH due to the formation of
organic and inorganic acids as a result of organic matter
decomposition and more CO; was formed with increasing the
metabolic activity of the root system. The latter played an
important role as H* pumping which also contributed to the
soil pH decrement (Elshouny et al., 2008) 14,

Electrical conductivity (EC)

Data pertaining to electrical conductivity (EC) of soil
presented in the table 2 and indicated that non-significant
influence of treatments on electrical conductivity during two
years of study. The soil EC values numerically ranged from
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0.39 to 0.55 dS m™ and 0.41 to 0.58 dS m™, respectively at
harvest stage of rice crop.

The treatments that received organics in combination with
inorganics decreased EC of soil compared to only inorganic
treatments. Minimum values of EC were recorded in control
(T1) that received no fertilizers. The findings were in
consonance with the results reported by Sharma et al. (2007)
(151 The reduction might be due to solubilising effect of
organic acids on various compounds in soil. The
decomposition of organic materials released acids or acid
forming compounds that reacted with the sparingly soluble
salts already present in the soil and either converted them into
soluble salts or at least increased their solubility (Sarwar et
al., 2009) [*21,

Table 1: Effect of integrated nutrient management practices on soil physical properties at harvest stage of rice

Treatments Kharif (2020) Kharif (2021)
BD (Mg m3)|WHC (%)|Porosity (%)|Aggregate stability (%) |BD (Mg m?)|WHC (%0)|Porosity (%)|Aggregate stability (%)
T1 1.33 43.43 41.73 33.16 1.32 43.87 42.28 33.54
T2 1.31 44.48 42.15 34.52 1.30 44.93 42.82 35.16
T3 1.30 44.83 42.48 34.95 1.29 45.36 43.13 35.43
T4 1.27 47.25 45.21 41.17 1.25 47.70 45.87 43.82
Ts 1.29 45.43 43.18 37.45 1.28 45.87 43.85 40.73
Ts 1.28 46.62 44,17 39.93 1.27 47.24 44.90 42.44
T7 1.26 48.08 46.63 41.84 1.24 48.91 47.36 44.56
Ts 1.28 45.76 43.70 38.57 1.27 46.35 44.52 41.68
Ty 1.27 46.91 44.75 40.69 1.25 47.43 45.43 43.38
SEm + 0.05 1.76 1.90 2.03 0.06 1.84 1.88 1.84
CD (P=0.05) NS NS NS NS NS NS NS NS
CV (%) 7.18 6.81 7.50 9.22 7.62 7.02 7.32 12.92

Table 2: Effect of integrated nutrient management practices on soil physico-chemical properties at harvest stage of rice

Treatments Kharif (2020) Kharif (2021)
pH EC (dS m?) pH EC (dS m?)
T1 7.26 0.39 7.22 0.41
T2 7.19 0.54 7.13 0.57
T3 7.22 0.55 7.17 0.58
T4 7.07 0.48 7.00 0.51
Ts 7.10 0.46 7.04 0.48
Te 7.09 0.47 7.03 0.50
Tz 7.01 0.52 6.95 0.55
Ts 7.06 0.49 7.02 0.52
Ty 7.04 0.51 6.98 0.54
SEm + 0.30 0.03 0.30 0.03
CD (P=0.05) NS NS NS NS
CV (%) 7.33 10.50 7.40 10.64

Residual effect of INM practices on soil physical and
physico-chemical properties under sorghum in rice-
sorghum cropping system

Physical properties

Bulk Density

Data pertaining to bulk density of soil indicated non-
significant influence by application of different INM
treatments to preceding rice are presented in tables 3 and 4.
Among the main plots, the mean bulk density values ranged
from 1.26 to 1.35 Mg m=in 2020-21 and 1.24 to 1.34 Mg m™®
in 2021-22 at harvest stage of sorghum crop.

Integrated use of organics and inorganics to preceding rice
crop, resulted in slight decrease in bulk density by succeeding
sorghum in rabi than the treatments that had received only
inorganics. T1 which received no fertilizers recorded higher
bulk density values when compared to all other treatments.

Decrease in bulk density might be due to addition of root
biomass which led to increase in the organic carbon content of
the soil; the increased organic carbon content decreased the
bulk density of soil (Puli et al., 2017) [*81. Decrease in bulk
density might be due to higher organic carbon content of the
soil, more pore space and better soil aggregation (Singh et al.,
2006 11; Gathala et al., 2007) 8],

The mean highest bulk density was recorded in the treatment
Control i.e., (1.35 and 1.34 Mg m=3) which received no
fertilizers and lowest bulk density was recorded in the
treatments receiving FYM i.e., Tr- 100% RDF + 25% N
through FYM (1.26 and 1.24 Mg m?3) and T4 75% RDF +
25% N through FYM (1.27 and 1.25 Mg m™) during first and
second year of the study, respectively.

Among the sub plots, bulk density decreased with increase in
level of fertilizers from Control i.e., S; (1.32 and 1.30 Mg m
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%) to S; (1.29 and 1.27 Mg m?) i.e.,100% RDF at harvest
stage during 2020-21 and 2021-22 but the increase was not at
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a significant level and the interaction effect was also not
significant.

Table 3: Residual effect of INM practices in preceding rice and NPK levels on soil physical properties at harvest stage of sorghum (Rabi, 2020-

21)

-3 0
BD (Mg m Mean WHC (%)

Porosity (%) Mean Aggregate stability (%)
1 1

Mean

S1 S2 S3 S1 S2 S3

Mean—; 2 s3 s1 2 s3

T1 |1.36 1.35 1.34 |1.35(39.73] 4143 42.72

41.29|38.42| 39.60 41.28 |39.77|30.54| 32.16 32.84 |31.85

T, [1.34 1.32 1.31 |1.32 |40.56] 4243 43.25

42.08/39.07| 40.52 42.35 |40.65/31.25] 33.64 34.17 |33.02

T3 [1.34 131 1.30 [1.32|40.82| 42.65 43.90

42.46|39.55| 40.64 42.72 140.97|32.72|  34.15 34.56 [33.81

T4 [1.29 1.27 1.26 |1.27 |43.64] 45.86 46.52

45.34/43.06| 43.76 44.73 |43.85|37.92] 39.18 40.14 |39.08

Ts 132 1.30 1.29 [1.30(41.26] 4331 44.23

42.93|40.63| 41.82 43.69 |42.05|34.25| 36.35 36.73 |35.78

Te |1.31 1.29 1.28 |1.29 4224 44.23 45.19

43.89|41.78| 42.48 44.15 142.80|36.42| 38.47 39.18 |38.02

Tz [1.28 1.26 1.25 |1.26 |[44.36] 46.25 47.43

46.01|43.38| 44.42 45.54 |44.4537.27| 39.54 40.69 |39.17

Ts [1.32 1.28 1.29 [1.30|4153] 43.92 44.64

43.36/41.16] 42.26 44.07 |42.50/34.78|  36.83 37.85 [36.49

To | 13 1.27 1.26 |1.28 [42.62| 4451 45.76

44.30/42.15| 42.86 44.28 143.10{36.94| 38.82 39.65 |38.47

Mean | 1.32 1.30 1.29 41.86| 43.84 44.85 41.02 42.04 43.65 34.68 36.57 37.31
SEm+|CD (p=0.05)[CV (%) SEm+|CD (p=0.05)|CV (%) SEm+|/CD (p=0.05)|CV (%) SEm+|CD (p=0.05)|CV (%)
M ]0.036 NS 7.51 1.55 NS 10.92 1.49 NS 10.61 1.73 NS 13.35
S [0.015 NS 6.18 0.96 NS 9.68 0.75 NS 9.16 0.84 NS 11.05
M X §|0.320 NS 2.16 NS 2.24 NS 2.52 NS
S X M|0.348 NS 2.33 NS 211 NS 2.39 NS
Table 4: Residual effect of INM practices in preceding rice and NPK levels on soil physical properties at harvest stage of sorghum (Rabi, 2021-
22)
BD (Mg m WHC (%) Porosity (%) . Aggregate stability (%) |,
st S2 s3_[Mean g7 S2 s3_[Mean g7 S2 s3_Meang; S2 s3_|Mean

T 135 1.34 1.33 |1.34[39.95| 41.76 42.95

41.55(38.78] 39.87 41.64 |40.10/30.85| 32.65 33.16 |32.22

T2 | 133 131 1.30 |1.31[40.94] 4278 43.47

42.40(39.41| 40.75 42.62 |40.93|31.54| 33.96 34.54 133.35

Ts |1.33 1.30 1.29 |1.31|41.17) 42.86 44.12

42.72|39.86] 41.08 42.54 |41.16|33.24| 34.46 35.02 |34.24

Ts |1.27 1.25 1.23 |1.25[43.93] 46.32 46.87

45.71/43.52| 44.36 45.68 |44.52|39.26| 42.28 42.85 |41.46

Ts [1.31 1.28 1.27 |1.29 |42.02] 44.06 45.15

43.74/41.06] 42.35 44.17 |42.53|36.48| 38.82 39.47 |38.26

Te | 1.29 1.27 1.26 |1.27 |42.85| 44.73 45.64

44.41142.19| 4294 44.42 |43.18|38.27|  40.57 41.32 |40.05

Tz |1.26 1.24 1.22 |1.24 |44.82| 46.67 47.96

46.48(43.74| 45.18 46.32 |45.08/39.63| 42.86 43.45 |41.98

Ts |1.30 1.28 1.27 [1.28 |42.36] 44.44 45,51

44.10|41.43] 42.66 44.53 |142.87|36.98| 39.55 40.74 {39.09

To |1.27 1.25 1.24 [1.25]43.55] 45.15 46.24

44.98|142.67| 43.45 44.86 |43.66/38.54| 41.64 42.43 140.87

Mean| 1.30 | 1.28 1.27 4240 4431 | 4532 4141 4252 | 44.09 36.00] 3853 |39.22
SEm+/CD (p=0.05)|CV (%) SEm+/CD (p=0.05)|CV (%) SEm+/CD (p=0.05)|CV (%) SEm+/CD (p=0.05)|CV (%)
M [0.036] NS 751 155] NS 10.86 149 NS 10.61 173] NS 12.77
S |0.015] NS 6.18 094] NS 11.40 075| NS 9.16 084] NS 10.56
M X S|0.320] NS 225| NS 224] NS 252| NS
SXM[0.348] NS 262| NS 211] NS 239| NS

Water holding capacity

The data presented in tables 3 and 4 indicated that, different
nutrient management practices applied in kharif have not
shown significant residual effect on water holding capacity of
soil at harvest stage of sorghum crop and during both the
years of study.

Combined application of organics along with inorganics in
rice resulted in slight increase in water holding capacity of
soil over control under sorghum when compared to all other
treatments. The highest mean WHC values was recorded in
the treatments receiving FYM i.e., T7- 100% RDF + 25% N
through FYM (46.01% and 46.48%) and 75% RDF + 25% N
through FYM (45.34% and 45.71%) and lowest was recorded
in control (T1- 41.29% and 41.55%) during first and second
year of the study, respectively. The increase in WHC of sail
after harvest of sorghum in treatments those received organic
manures to preceding rice crop was evidently due to residual
effect of organic sources. Sarwad et al. (2005) [ observed
significant reduction in bulk density and improved infiltration
rate and WHC of the soil with the incorporation of green
manure crop in a rabi sorghum-chickpea cropping sequence.

~

Irrespective of the treatments applied to preceding rice, the
WHC of soil under succeeding sorghum increased with
increasing level of NPK from S; i.e.,, Control (41.86 and
42.40%) to Sz i.e.,100% RDF (44.85% and 45.32%) during
2020-21 and 2021-22 but not at significant level. The results
were in accordance with Puli et al. (2017) 71, The interaction
effect was found statistically not significant.

Porosity

Close perusal of data pertaining to porosity (Tables 3 and 4)
of soil indicated that various INM treatments imposed during
kharif did not show any significant influence on porosity of
postharvest soil under sorghum during both the years of
experimentation. Among the main plots, the mean porosity
values ranged from 39.77% to 44.45% in 2020-21 and
40.10% to 45.08% in 2021-22 at harvest stage of sorghum
crop.

However, application of FYM and green leaf manure along
with inorganics in rice resulted in slight increase in porosity
over control under sorghum when compared to all other
treatments at harvest stage. Ti1 (control) which received no
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fertilizers recorded in preceding rice crop recorded lower
porosity values when compared to all other treatments.
Irrespective of the treatments applied to preceding rice, the
porosity of soil under succeeding sorghum increased with
increasing level of NPK from Control (S1) to 100% RDF (Ss)
during 2020-21 and 2021-22 but not at significant level. The
interaction between nutrient management treatments and
levels of RDF was not significant.

Aggregate stability

The data presented in tables 3 and 4 indicated that, different
nutrient management practices applied in kharif have not
shown significant residual effect on Aggregate stability at
harvest stage of sorghum crop and during both the years of
study.

Among the main plots, combined application of organics and
inorganics in rice resulted in increase in Aggregate stability of
soil over control under sorghum when compared to all other
treatments. The highest percentage of Aggregate stability was
recorded in the treatments receiving FYM i.e.,100% RDF +
25% N through FYM (39.17% and 41.98%) and 75% RDF +
25% N through FYM (39.08 and 41.46%) and the lowest
percentage of Aggregate stability was recorded in Control i.e.,
S1 (31.85% and 32.22%) during first and second year of the
study, respectively. This result is in accordance with
Sandeepsingh and Jagpal Singh (2012) 2 who revealed that
increase in the proportion of water stable macroaggregates
(>2mm) due to FYM + inorganic fertilizer application which
could be attributed to the input of additional organic residues
and available C to the soils and increase in electrical
conductivity as compared to inorganic fertilizer application
alone and unfertilized control. The secretion of mucilaginous
substances released from the applied FYM binds some of the
microaggregates thereby enhancing the proportion of
macroaggregates.

Irrespective of the treatments applied to preceding rice, the
Aggregate stability of soil under succeeding sorghum
increased with increasing level of NPK from Control (i.e., Si-
34.68% and 36.09%) to 100% RDF (i.e., Ss- 37.31 and
39.22%) during 2020-21 and 2021-22 but not at significant
level. The interaction effect was found statistically not
significant.

Physico-chemical properties

Soil Reaction (pH)

Close perusal of data pertaining to soil reaction (pH) indicated
that various INM treatments imposed during kharif did not
show any significant influence on pH of postharvest soil
under sorghum during both the years of experimentation
(Table 5). Among the main plots, the mean pH values ranged
from 6.98 to 7.28 in 2020-21 and 6.96 to 7.26 in 2021-22 at
harvest stage of sorghum crop.

Integrated use of organics and inorganics to preceding rice

https://www.thepharmajournal.com

crop, resulted in more reduction in pH by succeeding sorghum
in rabi than the treatments that had not received organics and
control (Ty). This could be due to the release of organic acids
during the process of decomposition of the organic
compounds. However, application of farmyard manure and
green leaf manure along with inorganics in rice resulted in
more reduction in pH over control under sorghum when
compared to all other treatments at harvest stage of sorghum.
T1 which received no fertilizers recorded more pH values
when compared to all other treatments.

Irrespective of the treatments applied to preceding rice, the
soil pH under succeeding sorghum decreased with increasing
level of NPK from Control (S1) to 100% RDF (Ss3) during
both the years of study but not at significant level. The results
were in accordance with Puli et al. (2017) [, Prasad et al.
(2010) U also reported decrease in pH at harvest of maize
crop due to continuous use of urea. The interaction between
main plots and subplots was found non-significant.

Electrical Conductivity (EC)

Data pertaining to electrical conductivity (EC) of soil
indicated nonsignificant influence by application of different
INM treatments to preceding rice are presented in table 5.
Among the main plots, the mean EC values ranged from 0.39
t0 0.53 dS m! in 2020-21 and 0.43 to 0.56 dS m* in 2021-22
at harvest stage of sorghum crop.

Among all the treatments, the treatments that received
organics in combination with inorganics in rice decreased the
EC of the soil under sorghum compared to only inorganic
treatments. Minimum EC values were recorded in control (T1)
during both the years of experimentation. Combined
application of organics and inorganics reduced the EC of soil
over complete inorganic treatments. Reduction of EC might
be due to leaching of salts by the organic acids released by the
organic sources (Sarwar et al., 2008 ?2 and Sankaramoorthy
et al., 2017) 31, The findings were in consonance with the
results reported by Sharma et al. (2007) (I,

Among the sub plots, EC increased with increase in level of
fertilizer from Control (S1) to 100% RDF (Ss) but the increase
was not at a significant level and the interaction effect was
also not significant.

Mairan et al. (2005) 24 concluded that there was decline in
values of soil electrical conductivity of vertisol with crop
residue incorporation over fertilizer application in long-term
fertilizer experiment with sorghum-sunflower sequence.
Khusbhoo et al., 2016 [?1 also recorded similar results i.e., the
lowest EC values were reported in maize-wheat-greengram
cropping system. It might be attributed that more organic
matter provided by these crops which decreased the bulk
density, an enhancement of soil porosity, aeration and
permeability of soil thereby reducing soil salinity and reduced
the EC values (Rathod et al., 2003) 128
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Table 5: Residual effect of INM practices in preceding rice and NPK levels on soil physico-chemical properties at harvest stage of sorghum
(Rabi, 2020-21 and 2021-22)

Rabi (2020-21) Rabi (2021-22)
H EC (dS m*! H EC (dS m'!
s1 % s3_|Mean g7 (sz s3 s1 2 s3 st sz( )ss Mean
T1 | 731 7.29 7.24 |17.28|0.36 0.39 0.41 |0.39|7.28 7.27 7.22 |7.26/ 0.41 0.43 0.44 |0.43
T, | 7.23 7.17 7.13 |7.18|0.53 0.55 0.58 |0.55|7.21 7.15 7.12 [7.16| 0.54 0.57 0.59 |0.57
Ts | 7.26 7.20 7.16 |7.21]0.54 0.57 0.59 | 0.57|7.23 7.18 7.14 [7.18] 0.56 0.59 0.61 |0.59
T4 | 7.12 7.05 6.99 | 7.05|0.45 0.48 0.50 |0.48|7.09 7.03 6.96 [7.03| 0.47 0.51 0.54 |0.51
Ts |7.16 7.08 7.03 17.09|0.42 0.45 0.48 |0.45|7.13 7.07 7.01 |7.07] 0.44 0.48 0.51 |0.48
Te |7.14 7.07 7.01 |7.07|0.43 0.46 049 |0.46|7.11 7.05 6.98 |7.05] 0.45 0.49 0.52 |0.49
T7 | 7.06 6.97 6.90 |6.98|0.50 0.53 0.55 | 0.53|7.04 6.95 6.88 16.96] 0.52 0.56 0.59 |0.56
Ts | 7.11 7.02 6.96 | 7.03|0.48 0.50 0.53 | 0.50|7.08 6.99 6.94 [7.00] 0.50 0.54 0.56 |0.53
T | 7.17 7.08 6.94 |7.01|0.49 0.51 0.54 |0.51|7.07 6.97 6.91 16.98] 0.51 0.53 0.57 | 0.54
Mean| 7.17 7.10 7.04 0.47 0.49 0.52 7.14 7.07 7.02 0.49 0.52 0.55
SEm-+|CD (p=0.05)|CV (%) SEm+|/CD (p=0.05)|CV (%) SEm-+|CD (p=0.05)|CV (%) SEm+/CD (p=0.05)|CV (%)
M ]0.16 NS 6.90 0.038 NS 13.35 0.17 NS 7.27 0.038 NS 1421
S |0.12 NS 8.73 0.016 NS 11.93 0.12 NS 9.12 0.016 NS 12.64
M X S| 0.36 NS 0.040 NS 0.37 NS 0.051 NS
SXM|0.31 NS 0.037 NS 0.33 NS 0.047 NS
Conclusion as soil conditioner to improve soil physical properties and
Integrated use of organics, inorganics and their combination wheat vyield. International Journal of Plant and Soil
did not show any marked difference in physical (water Science. 2015;5(5):268-275.
holding capacity, bulk density, porosity, Aggregate stability) 8. Yaduvanshi NPS, Shrama DR, Swarup A. Impact of
and physico-chemical (pH, EC) properties of soil at harvest Integrated nutrient management on soil properties and
stage of rice and sorghum but they improve soil properties yield of Rice and Wheat in a long term experiment on a
(physical and physico-chemical) over initial but the effect was reclaimed Sodic soil. Journal of the Indian Society of Soil
not statistically significant during both the years of Science. 2013;61(3):188-194.
experimentation. Irrespective of the nutrient management 9. Pattanayak SK, Mishra KN, Jena MK, Nayak RK.
practices adopted in preceding rice, the soil physical and Evaluation of greenmanure crops fertilized with various
physico-chemical properties under succeeding sorghum phosphorus sources and their effect on subsequent rice
improved with increasing level of NPK from Control (S1) to crop. Journal of the Indian Society of Soil Science.
100% RDF (Ss) during both the years of study but not at 2001;49(2):285-291.
significant level. 10. Yaduvanshi NPS. Effect of five years of rice-wheat
cropping and NPK fertilizers use with and without
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