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ABSTRACT

An experiment was conducted at the Instructional cum Research Farm and department of
agronomy, Assam Agricultural University, Jorhat during kharif season in the year 2015 to study the
effect of different organic inputs on soil health with special reference to potash management in
scented paddy variety Badshah bhog. Organic fertilization improves the soil structure and texture,
enhances the water holding capacity of the soil and increases the microorganism activity in the soil,
thereby sustained soil fertility and productivity. Ten treatment combinations of organic inputs were
laid out in Randomised Block Design (RBD) with three replications. The experimental field was
acidic in reaction with sandy loam in texture. The results revealed that application of different
treatment significantly influenced the soil health. Among different organic inputs, the highest
available nitrogen, phosphorus and potassium in soil were recorded in enriched compost (100%
RDK i.e., Recommended Dose of Potassium). The narrow C:N and C:P ratio in soil were found in
enriched compost (100% RDK) and C:K ratio was found to be reduced in banana vermicompost
(100% RDK). Banana vermicompost (100% RDK) was found to registered highest microbial
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biomass carbon (MBC), Dehydrogenase (DH) and Phosphomonoesterase (PMHes) activity but
significantly at par with enriched compost (100% RDK). The organic inputs as a whole enhanced
the physico-chemical and biological properties of soil. The study revealed that application of
enriched compost (100% RDK) and banana vermicompost (100% RDK) were beneficial for potash
management in organic cultivation of scented paddy to sustain soil health under agro-ecological

situation of Assam.

Keywords: Potassium; organic inputs; soil health; scented paddy.

1. INTRODUCTION

Potassium is the third most essential
macronutrient, followed by nitrogen and
phosphorus [1-4]. It plays a crucial role in
plant metabolism, such as photosynthesis,
translocation of photosynthates, regulation of
stomata, activation of plant enzymes and imparts
resistance in plant against pest and diseases [5-
13]. In India, around 72 per cent of agricultural
land shows signs of low to medium status of
available K [14]. As India is not blessed with
reserve of K-bearing minerals, the whole
consumption of K fertilisers has to be imported
either in the form of MOP and K,SO,. This incurs
a huge amount of fund every year. Application of
these chemical fertilizers, in both intensive and
extensive agriculture system also tends to create
environmental pollution and soil health
degradation [15]. Therefore, for sustaining soil
health as well as for efficient crop nutrition,
research on proper source of bio potash is
needed in the current organic production system.
It also becomes very important to do research on
depletion of K in soil and application of
appropriate K rich organic inputs and
translocation of K under organic crop production
system [16,17]. The present study is to find out
the suitable potassium rich organic input(s) at
optimum dose for sustaining the soil health under
organic rice cultivation system.

2. MATERIALS AND METHODS

To determine initial soil fertility status of the given
organic block, composite soils samples were
taken from top soil i.e. 0 to 15 cm layers before
land preparation. Five composite samples were
analysed. Every composite sample was
randomly collected from ten sampling points,
mixed thoroughly to 500 g as a composite
sample. Similarly, after cop harvest, soil
sample were collected from each plot and were
air dried separately to determine chemical
properties, biological properties and texture
of the soil. For determination of biological
properties including microbial biomass carbon
(MBC), Dehydrogenase (DH) activity and

Phosphomonoesterase (PMHes) activity, the soll
samples were kept in refrigerator, immediately
after collecting from the field. Soil chemical
analysis viz. measurement of pH, organic
carbon, Cation Exchange Capacity, available
nitrogen, available phosphorus, available
potassium, carbon to nitrogen ratio (C:N), carbon
to phosphorus ratio (C:P) and carbon to
potassium ratio (C:K) were carried out.

Soil pH was determined by Glass electrode pH
meter [18], organic carbon was determined
using the Walkley and Black method, CEC
was determined using an Ammonium Acetate 1
M, (pH 7.0) extraction and expressed in c
mole (p*)/kg soil. Available and total nitrogen
were determined by Kjeldahl method, available
phosphorus and potassium were determined
by Bray’s and Flame Photometric
method respectively. Total P was measured
colorimetrically using vanadomolybdate and total
K was extracted using neutral normal NH;OAc
and subsequently determined by flame
photometrically. The soil texture was determined
by International Pipette Method [19]. DH activity,
PMHes activity and MBC were determined by
Chloroform fumigation extraction technique [20].
The experimental field was occupied by Sali
paddy prior to initiation of this experiment. The
texture of the soil was sandy loam with initial pH
of the soil being acidic (5.26). The organic
carbon was observed to be high (0.77%). The
Cation exchange capacity (CEC) value of 6.50 ¢
mole (p*)/kg soil indicated medium in range. The
available N and P were found to be medium
(287.39 and 26.58 kg/ha) but available K was in
low range (125.26 kg/ha). The initial MBC, DH
activity and PMHes activity were recorded
869.60 pg/g dry soils, 37.59 pg TPF/g/day and
33.86 pg PNP/g/hr respectively. This may be due
to continuous application of organic inputs during
the last 5 years.

The field experiment was performed at the
organic cultivation block, Instructional cum
Research (ICR) farm of AAU, Jorhat during kharif
season, 2015. The traditional Joha paddy var.




Badshah bhog was taken as a test crop. The
experimental design adopted was Randomized
Block Design (RBD). There were three
replications consisting of 10 different treatments.
These are T;: Enriched compost as basal dose
(100% RDK), T,: Azolla compost as basal dose
(100% RDK), T3: Banana vermicompost as basal
dose (100% RDK), T,: Soil application of Banana
extract as basal dose (100% RDK), Ts: Enriched
compost + Banana vermicompost (50% RDK of
each), Ts Banana vermicompost + Azolla
compost (50% RDK of each), T;: Banana
vermicompost + Banana extract spray at Pl
stage (50% RDK of each), Tg: Azolla compost +
Banana extract spray at Pl stage (50% RDK of
each), Ty: Banana extract soil application +
Banana extract spray at Pl stage (50% RDK of
each) and T,o: Control (no manure and fertilizer).
The plot size was 4m x 3m, with 50 cm distance
between the plots and 100 cm distance between
the replications. Basal dose of organic inputs
was applied two days before transplanting and
sprayed at all the afore-mentioned critical stages.

Transplanting of scented paddy var. Badshah
bhog was done during mid of July, 2015 and
harvested at the end of November, 2015. Thirty-
one-day old seedlings were transplanted at
20x20 cm plant and row spacing, with about
three seedlings per hill. Paddy biomass
production including grains and straw was
observed. Biomass production per hectare was
calculated during harvesting from each of the
plots excluding the two rows of border plants.
Paddy plants were cut about 15 cm above the
ground surface. The samples were manually
separated into paddy grains and straw. The
samples were sun dried for 2 days and weights
of paddy grain and paddy straw were
immediately taken at each plot sampling unit.

The observed data were statistically analysed
using analysis of variance (ANOVA) given by
Cochran and Cox [21] at 5 per cent probability
level.

3. RESULTS AND DISCUSSION

The physico-chemical properties of soil are
presented in Table 1. The pH of the soil ranging
between 5.35-5.18 was not influenced
significantly by organic inputs. Soil pH was
highest (5.35) with application of enriched
compost and lowest (5.18) in soil application of
banana extract. This might probably be due to
differential releasing behaviour of different
organic acids from different organic inputs after
application. The OC of soil was significantly
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influenced by organic inputs. Enriched compost
(0.84%) exhibited the highest organic carbon,
which was at par with 50% banana
vermicompost + 50% azolla compost (0.82%)
and banana vermicompost (0.81%). The lowest
organic carbon (0.73%) was recorded in control.
The increase in OC of soil under organic farming
was quite obvious, owing to the fact that
carbonaceous materials contributed to soil OC
after their decomposition. These observations
are in agreement with the findings of Singh and
Chandra [22]. Addition of higher quantity of
organic manures and/or longer period of organic
farming practice was responsible for build-up of
OC in soil. The CEC exhibited highly significant
relation with enriched compost {7.48 ¢ mole
(p)/kg}, remaining at par with vermicompost by
banana pseudostem {7.39 ¢ mole (p*)/kg} and
50% vermicompost by banana pseudostem +
50% azolla compost {7.23 ¢ mole (p*)/kg}. The
lowest CEC {6.55 ¢ mole (p*)/kg} was recorded
in control. This observed increase in CEC might
be due to improvement of organic matter content
in soil after decomposition of organic materials. A
slight increase in soil organic matter can
enhance the CEC of the soil to a great extent.
The increase in CEC, as a result of incorporation
of organic manures into the soil has also been
reported by several workers [23-26,3,27].

It was also observed that available nitrogen
exhibited an increasing trend with application of
organic inputs over control. Significantly higher
available soil nitrogen was recorded with
enriched compost (309.25 kg/ha), which was at
par with vermicompost by banana pseudostem
(308.53 kg/ha), azolla compost (302.22 kg/ha),
50% vermicompost by banana pseudostem +
50% azolla compost (302.15 kg/ha) and 50%
enriched compost + 50% vermicompost by
banana pseudostem (298.82 kg/ha). The lowest
(268.84 kg/ha) was recorded in control. The
increased availability of nitrogen in soil might be
mainly due to its direct addition and slow release
of the nutrient through organic manures.
Application of enriched compost resulted in the
highest P,Os content (40.04 kg/ha) in soil, which
was at par with vermicompost by banana
pseudostem (38.76 kg/ha), 50% vermicompost
by banana pseudostem + 50% azolla compost
(34.92 kg/ha) and 50% enriched compost + 50%
vermicompost by banana pseudostem (34.77
kg/ha). The lowest P,Os (22.28 kg/ha) was
observed in control. The organic acids released
during microbial decomposition of organic matter
further helped in the solubility of native
phosphates, resulting in increase of phosphorus.
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Table 1. Effect of organic inputs on physico-chemical properties of soil at harvest

Treatments pH Organic CEC [c Available Available Available
carbon mol N (kg/ha)  P,Os K,O
(%) (PH/kg] (kg/ha) (kg/ha)

Ty: Enriched compost (100% 5.35 0.84 7.48 309.25 40.04 158.05

RDK)

T, Azolla compost (100% 5.21 0.78 7.05 302.22 33.96 152.15

RDK)

Ts: Banana vermicompost 5.34 0.81 7.39 308.53 38.76 157.19

(100% RDK)

T,4: Soil application of Banana 5.18 0.76 7.10 291.85 27.67 152.26

extract (100% RDK)

Ts:  Enriched compost + 5.24 0.80 7.15 298.82 34.77 157.16

Banana vermicompost (50%
RDK of each)

Te: Banana vermicompost + 5.22  0.82 7.23 302.15 34.92 156.79
Azolla compost (50% RDK of

each)

T,: Banana vermicompost + 5.32 0.78 7.03 290.48 27.74 151.30

Banana extract spray at Pl

stage (50% RDK of each)

Tg: Azolla compost + Banana 5.19 0.77 6.76 282.68 26.80 149.67
extract spray at Pl stage (50%

RDK of each)

To: Banana extract soil 5.27 0.74 6.69 284.57 2551 150.35
application + Banana extract

spray at Pl stage (50% RDK

of each)

Ti0: Control (no manure and 5.21 0.73 6.55 268.84 22.28 138.17

fertilizer)

S.Ed (¥) 0.07 0.02 0.15 6.00 2.60 2.53

CD (5%) NS 0.05 0.31 12.61 5.45 5.32

CV (%) 158 3.75 2.58 2.50 10.17 2.04
Table 2. Effect of organic inputs on C:N, C:P and C:K ratio of soil at harvest

Treatments C:N C:P CK

T,: Enriched compost (100% RDK) 15.74 26.49 23.66

T,: Azolla compost (100% RDK) 16.53 37.16 20.84

Ts: Banana vermicompost (100% RDK) 16.72 29.49 15.24

T4: Soil application of Banana extract (100% RDK) 19.21 33.97 25.76

Ts: Enriched compost + Banana vermicompost (50% RDK 19.04 31.70 22.09

of each)

Te: Banana vermicompost + Azolla compost (50% RDK of 16.86 34.48 21.49

each)

T,: Banana vermicompost + Banana extract spray at Pl 21.44 30.00 17.76

stage (50% RDK of each)

Tg: Azolla compost + Banana extract spray at Pl stage 22.03 37.78 23.45

(50% RDK of each)

Tg: Banana extract soil application + Banana extract spray 22.89 33.21 21.82

at Pl stage (50% RDK of each)

T10: Control (no manure and fertilizer) 22.60 35.64 24.86

S.Ed (¥) 1.44 1.58 2.09

CD (5%) 3.02 3.33 4.38

CV (%) 9.11 5.88 11.77
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Table 3. Effect of organic inputs on biological properties of soil at harvest

Microbial
carbon (ug/g dry soil)

Treatments

biomass

DH activity PMHes
(Mg TPF/g/day) (ug PNP/g/hr)

activity

Enriched
(100%

Te 966.97
compost

RDK)

64.21 75.29

T,: Azolla compost 938.66

(100% RDK)

54.36 70.01

Ts: Banana 973.44
vermicompost

(100% RDK)

64.35 75.75

T4 Soil application 890.66
of Banana extract

(100% RDK)

51.98 66.74

Ts: Enriched
compost + Banana
vermicompost (50%
RDK of each)

950.30

60.46 70.04

Ts: Banana 946.03
vermicompost +
Azolla compost

(50% RDK of each)

57.14 67.82

T Banana 903.86
vermicompost +
Banana extract
spray at Pl stage

(50% RDK of each)

56.43 67.62

Tg: Azolla compost + 884.04
Banana extract
spray at Pl stage

(50% RDK of each)

50.57 64.96

To: Banana extract 876.71
soil application +
Banana extract
spray at Pl stage

(50% RDK of each)

48.79 65.71

Ti0:  Control (no 836.26
manure and

fertilizer)

48.30 55.05

77.49
S.Ed (3)

2.28 2.42

162.8
CD (5%)

4.79 5.09

10.35
CV (%)

5.02 4.37

Moreover, addition of azospirillum and phosphate
solubilizing bacteria (PSB) acted in combination
to qualify enriched compost to be the best for
improving soil chemical properties. Application of
enriched compost resulted in the highest K,O
content (158.05 kg/ha) in soil which was at par
with  vermicompost by banana pseudostem
(157.19 kg/ha), 50% enriched compost + 50%
vermicompost by banana pseudostem (157.16

12

kg/ha) and 50% vermicompost by banana
pseudostem + 50% azolla compost (156.79
kg/ha). The lowest K,O (138.17 kg/ha) was
observed in control. This observed trend of
higher availability of potassium in soil might be
due to the reduction of fixation of K owing to the
fact of beneficial effect of organic manures and
also interaction of organic matter with K clay to
release K from the non-exchangeable fraction to



available form [28]. The effects of organic inputs
on C:N, C:P and C:K ratio are presented in Table
2. The C:N ratio ranges from 22.89:1 to 15.74:1
and lowest was recorded in enriched compost.
The highest C:P ratio (37.78:1) was recorded in
the treatment 50% azolla compost + 50%
banana extract spray at Pl stage and the highest
C:K ratio (25.76:1) was recorded in soil
application of banana extract. Lowering of the
C:N ratio of soil indicated an increase in labile
fraction of organic matter due to application of
organic inputs like enriched compost,
vermicompost, azolla etc. Similar results were
reported by Goyal et al. [29] and Liu et al. [30].

The status of different parameters of soil
biological properties after harvesting the crop are
illustrated and presented in Table 3. Application
of vermicompost by banana pseudostem resulted
in the highest MBC content (973.44 ug/g dry soil)
in soil, which was at par with enriched compost
(966.97 ug/g dry soil). The lowest MBC content
(836.26 pg/g dry soil) in soil was recorded in
control. DH activity exhibited highest trend (64.35
Mg TPF/g/day) with the application of
vermicompost by banana pseudostem in soil,
being at par with enriched compost (64.21 ug
TPF/g/day) and 50% enriched compost + 50%
vermicompost by banana pseudostem (60.46 ug
TPF/g/day). The control showed lowest DH
activity (48.30 pg TPF/g dry soil) in soil.
Furthermore, application of vermicompost by
banana pseudostem also resulted in the highest
PMEse activity (75.75 pg PNP/g/hr) in soil, which
was at par with enriched compost (75.29 ug
PNP/g/hr). PMEse activity in control showed
lowest value (55.05 pg PNP/g/hr) in soil. These
trends indicated that application of organic inputs
increased the organic matter content in sail,
further improving the soil physical and chemical
properties, and ultimately the soil biological
properties. Brkljaca et al. [31] reported that
higher inputs of organic matter in agricultural
soils improves the soil organic carbon and
enzymatic activity. In a long-term organic farming
trial, continuous enhancement in microbial
population of actinomycetes, bacteria, BGA and
fungi were recorded over the years due to the
application of organic amendments with notable
enhancement in dehydrogenase enzyme activity.

4. CONCLUSION

Field experimentation on potassium
management in organic cultivation of scented
paddy through different organic sources
(enriched compost, vermicompost by
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banana pseudostem, banana extract) indicated
advantageous improvement in soil physical,
chemical and biological status, as compared to
no external nutrient supplementation. Organic
fertilization improves the soil organic carbon,
CEC, available N, P,0Os and K,O, microbial
biomass carbon, DH and PMHes activity as
compared to control (no manure and fertilizer).
The best treatment for soil improvement was
found to be the application of enriched compost
amongst all the different organic sources studied,
closely followed by vermicompost by banana
pseudostem. Hence, organic inputs like enrich
compost, vermicompost by banana pseudostem
or banana extract with rich K content could be an
excellent source of bio-K for efficient K
management as well as improving the soil health
under organic cultivation of paddy.
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