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Abstract

The agronomic investigation entitled, “Response of dry seeding of Kharif paddy (Oryza sativa L.)
varieties to different fertilizer Levels” was undertaken at Post Graduate Research Farm, Agronomy
Section of Rajarshee Chhatrapati Shahu Maharaj College of Agriculture, Kolhapur (M.S.), India during
Kharif, 2019. The experiment was laid out in a split plot design with four replications and nine treatment
combinations comprising of three varieties Vi- Indrayani, VV2- Phule Radha and V3- Bhogawati as main
plot treatments and three fertilizer levels Fi- 75% RDF, F2- 100% RDF and Fs- 125% RDF as sub plot
treatments on sandy clay loam soil. The content of N, P and K (%) in grain and straw, total uptake of
nutrients (NPK kg ha*) by paddy crop and available N, P and K kg ha? in soil after harvest were
influenced significantly due to different treatments. The content of N, P and K in grain were (1.24%,
0.31% & 0.14%) and straw (0.78%, 0.19% & 1.49%) respectively, total uptake of nutrients were (142.66,
35.85 & 138.56 NPK kg ha) respectively by paddy crop were found significantly maximum with the
variety Indrayani followed by Bhogawati and which was superior over Phule Radha. Available N, P and
K were (268.09, 36.42 & 277.17 NPK kg hal) respectively in soil after harvest were found significantly
maximum with the variety Phule Radha followed by Bhogawati which was superior over Indrayani. The
content of N, P and K in grain were (1.29%, 0.31% & 0.14%) and straw (0.79%, 0.20% & 1.49%)
respectively, total uptake of nutrients were (146.35, 36.85 & 140.19 NPK kg ha?) respectively by paddy
crop and available N, P and K were (267.24, 37.22 & 289.91 NPK kg ha) respectively in soil after
harvest were found significantly maximum with the application of 125% RDF ha which was at par with
application of 100% RDF ha and significantly superior over 75% RDF ha.

Keywords: Variety, fertilizer levels, NPK content, NPK uptake, available NPK

Introduction

Among cereals, rice has been staple food for more than 60 per cent of the world population,
providing energy for about 40% of the world population where every third person on earth
consumes rice every day in one form or other (Virdia and Mehta, 2009) %, Therefore, crop
paddy (Oryza sativa L.) is an important crop which is extensively grown in tropical and
subtropical regions of the world. The worldwide paddy production in 2019-20, China was the
leading country with a production of 146.73 million metric tonnes followed by India with
115.00 million metric tonnes (Anonymous, 2020) . In India major growing states are West
Bengal, Tamilnadu, AP, Kerla, Goa, KN Orissa, Punjab. In MH states Kokan region (Ratnagri,
Raigad, Sindudurga, Thane) major and Satara, Sangli, Kollapur minor growing districts along
the west coast and Bhandara, Gondiya, Chandrapur and Gadchiroli in the Eastern Parts of the
state. Paddy is cultivated in India in a very wide range of ecosystems from irrigated to shallow
lowlands, mid-deep lowlands, and deep lowlands to uplands. Transplanting is the major
method of paddy cultivation in India. However, transplanting is becoming increasingly
difficult due to shortage and high cost of labour, scarcity of water, and reduced profit. Thus,
direct seeding is gaining popularity among farmers of India as in other Asian countries. Direct-
seeding constitutes both wet and dry seeding and it does away with the need for seedlings,
nursery preparation, uprooting of seedlings and transplanting. In Sub Montane Zone of
Maharashtra and especially in Kolhapur district, it is mostly grown by transplanted method,;
however, there are some of the pockets, where direct seeding and dibbling is practiced.
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Nutrient dynamics altogether varies in both DSR and PTR
systems mainly because of the difference in land preparation
and water management techniques. In case of DSR, soail
remains aerobic beacause of dry land preparation as compared
to PTR where soil is kept flooded and is puddled. Puddling
has positive impact on weed control (Sahid and Hossain,
1995) 331 and nutrient availability102 (Wassmann et al.,
2004) BU, In submerged conditions, less oxygen in the
rhizosphere prevents oxidation of NH4* and thus reduce
leaching (Krick et al., 1994) [, increase availability of P
(Singh et al., 2002) 1 as well as of Fe (Pande et al., 1985
and Surendra, 2002) 271, Deficiencies of micronutrients are of
major concern in DSR. A shift from PTR to DSR affect Zn
availability to rice (Gao et al., 2002) and it reduces because of
reduced release of Zn from highly insoluble fractions in
aerobic rice fields. Zn deficiency is caused by high pH, high
carbonate content58 and more bicarbonates in calcareous soils
which immobolize Zn because of inhibition effect (Dogar, et
al., 1980) [, Availability of P and Zn increases when pH is
below neutral in the rhizosphere, because of their increased
solubility (Saleque and Kirk, 1995) 33, Zn uptake by DSR is
also affected by source as well as time of Zn application.
Availability of Fe is often particularly high in anaerobic soils
because of low redox potential. In aerobic soils, however, Fe
may become limiting, especially when the soil pH is high.
Moreover, nutrient uptake and supply to plants may be
reduced because of lower delivery rates to roots through mass
flow and diffusion as both of these processes are influenced
by the reduced soil water content. Thus, unsaturated soil
conditions in DSR fields can lead to iron deficiency and
plants show chlorosis. Prolonged iron deficiency may result in
severe yield losses in DSR, hence care should be taken to
manage iron deficiency. In the dry-seeded aerobic treatments,
the iron content was about half of that in the submerged PTR
and WSR treatments. The values of 2.1-2.6 ppm in the
aerobic treatment were below the critical limit of 4.5 ppm 91.
Therefore, appropriate nutrient management strategies based
on nutrient dynamic studies in DSR need to be developed.
The recommended doses of P, K and Zinc for DSR and PTR
are same and apply these at the time of sowing. Apply K on
soil test basis. Apply N @ 150 kg /ha in 4 splits 2, 4, 7 and 10
weeks after seeding. In case of basmati rice, apply 25% higher
N dose in direct seeding as compared to transplanted crop
(Kaur and Singh, 2017) 271,

Much work on fertilizer management in rice has been carried
out for CT-TPR but limited work has been conducted in Dry-
DSR, including ZT-dry-DSR. In Dry-drill-DSR, because of
more aerobic conditions and alternate wetting/drying cycles,
the availability of several nutrients including N and
micronutrients such as Zn and Fe, is likely to be a constraint
(Ponnamperuma, 1972). In addition, loss of N due to
nitrification/denitrification, volatilization, and leaching is
likely to be higher in Dry-DSR than in CT-TPR (Singh and
Singh, 1988) [ General recommendations for NPK
fertilizers are similar to those in puddled transplanted rice,
except that a slightly higher dose of N (22.5— 30 kg ha?) is
suggested in DSR (Dingkuhn et al., 1991; Gathala et al.,
2011) 5 9 This is to compensate for the higher losses and
lower availability of N from soil mineralization at the early
stage as well as the longer duration of the crop in the main
field in Dry-DSR. Early studies conducted in Korea indicated
that 40-50% more N fertilizer should be applied in Dry-DSR
than in CT-TPR (Park et al., 1990) 1, although higher N
application also leads to disease susceptibility and crop
lodging. The general recommendation is to apply a full dose
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of P and K and one-third N as basal at the time of sowing
using a seed-cum-fertilizer drill/planter. This allows
placement of the fertilizer just below the seeds and hence
improves fertilizer efficiency. Split applications of N are
necessary to maximize grain yield and to reduce N losses and
increase N uptake. Split applications ensure a supply of N to
match crop demand at the critical growth stages. The
remaining two-third dose of N should be applied as
topdressing in equal parts at active tillering and panicle
initiation stage. In addition, N can be managed using a leaf
color chart (LCC) (Alam et al., 2005) M, Two options are
recommended for applying fertilizer N using an LCC. In the
fixed-time option, N is applied at a preset timing of active
tillering and panicle initiation, and the dose can be adjusted
upward or downward based on leaf color. In the real-time
option, farmers monitor the color of rice leaves at regular
intervals of 7-10 days from early tillering (20 DAS) and N is
applied whenever the color is below a critical threshold value
(Gupta et al., 2006; Kumar and Ladha, 2011) 23 201,

For high-yielding inbreds and hybrids, N application should
be based on a critical LCC value of 4, whereas, for basmati
types, N should be applied at a critical value of 3 (Gopal et
al., 2010) 12, Since more N is applied in Dry-DSR and losses
are higher than in CT-TPR, more efficient N management for
Dry-DSR is needed. Slow-release (SRF) or controlled-release
N fertilizers (CRFs) offer the advantage of a “one-shot dose”
of N and the option to reduce N losses because of their
delayed release pattern, which may better match crop demand
(Shaji et al., 2001) 9, One-shot application will also reduce
labor cost. CRF improves N use efficiency and vyield
compared with untreated urea. Because of these benefits, CRF
with polymer-coated urea is used by Japanese farmers in ZT-
dry-DSR (Fashola et al., 2002) [, Despite these benefits,
farmers’ use of CRF is limited mainly because of the high
costs associated with it. The cost of CRF may be four to eight
times higher than that of conventional fertilizers (Shaviv and
Mikkelsen, 1993) 8 In addition, published results on the
performance of SRFs/CRFs compared with conventional
fertilizers are not consistent. Stutterheim et al., (1994) 4 and
Fashola et al., (2002) [l have demonstrated higher N use
efficiency through the use of CRFs. Saigusa (2005) [(4
reported higher N recovery of co-situs (placement of both
fertilizer and seeds or roots at the same site) application of
CRF with polyolefin-coated ureas of 100-day type (POCU-
100) than conventional ammonium sulfate fertilizer applied as
basal and topdressed in zero-till direct-seeded rice in Japan. In
contrast, Wilson et al., (1990) 53, Wells and Norman (1992)
52 and Golden et al., (2009) [ reported inferior
performance of SRF or CRF compared with conventional urea
top dressed immediately before permanent flood
establishment. Split application of K has also been suggested
for direct seeding in medium-textured soil (PhilRice, 2002)
[39, In these soils, K can be split, with 50% as basal and 50%
at early panicle initiation stage. Deficiency of Zn and Fe is
more common in aerobic/non-flooded rice systems than in
flooded rice systems (Sharma et al., 2002; Choudhury et al.,
2007; Pal et al., 2008) 3" 3 28 Therefore, micronutrient
management is critical in Dry-DSR. To avoid zinc deficiency,
25-50 kg ha'! zinc sulfate is recommended. Basal application
of zinc to the soil is found to be the best. However, if a basal
application is missed, the deficiency can be corrected by
topdressing up to 45 days. Zinc can be supplied by foliar
application (0.5% zinc sulfate) two to three times at intervals
of 7-15 days just after the appearance of deficiency
symptoms. For iron, it has been observed that foliar
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application is superior to soil application (Datta et al., 2003)
141, Foliar-applied Fe is easily translocated acropetally and
even retranslocated basipetally. A total of 9 kg Fe ha! in three
splits (40, 60, and 75 DAS) as foliar application (3% of
FeSO47H20 solution) has been found to be effective (Pal et
al., 2008) 1281,

Comparative yields of DSR (2.2-8.7 t /ha) can be obtained by
adopting proper management practices. DSR sowing is more
cost effective technology as B: C varies from 2.29-3.12 as
compared to transplanting (1.93-2.66). Water productivity is
high in DSR and exceeds corresponding values in
transplanting by >25%. Labour saving in DSR ranges from
13-37%. DSR is technically and economically feasible, eco-
friendly alternative to conventional puddled transplanted rice
(Kaur and Singh, 2017) 71 Dry direct-seeded rice is a
sustainable and very feasible alternative to TPR in Central
China, based on comparable yield performance and higher
resource use efficiencies. Without sprout cultivation and
transplanting, it consumed less irrigation water and demands
less labor, thus reducing the total inputs. Comparable rice
yield in the dry direct-seeded rice system and low input
demand justifies the higher output to input ratio. In addition,
compared with transplanted-flooded rice, the higher NUE and
lower total N uptake in dry direct seeded rice illustrated that
improved N uptake of rice plants through cultivation and
breeding can make a further increase in grain yield of dry
direct-seeded rice. The Yangliangyou-6 breed appeared
superior to the rest of the varieties regarding its performance
on yield, WP, and NUE, and can be successfully used in dry
direct-seeded rice culture. However, the evaluation of yield
and resource use efficiency was limited by time and space,
thus overall evaluation needs multi-location—-multi-year
experiments. Furthermore, evaluations regarding integrated
economic efficiency and ecological benefits of dry direct-
seeded flooded rice are required. In addition, there is need to
study soil ecology in dry direct seeded rice culture and
develop site-specific production technologies for dry direct-
seeded rice (Liu et al., 2015) 21,

In the sub-montane zone of Maharashtra and specially in
Kolhapur district, there are several paddy cultivars developed
by the Agriculture University and Private Seed Companies
which are used by the local farmers for puddle transplanted
paddy cultivation. But, there are no any cultivar developed for
dry seeded condition and for other direct seeding methods
under rainfed condition. The promising and popular varieties
famous among the farmers developed by Agriculture
University are therefore selected to study the yield potential
for different fertilizer doses in dry direct seeded paddy
cultivation. The research study will be helpful for choosing
the suitable varieties and fertilizer doses for getting higher
optimum vyield in dry seeding condition. Major paddy
growing areas in the region are highly sandy clay loams. Poor
fertility and low moisture holding capacity are the
characteristics of these soils. Fertilizer input is one of the
major determinants of the profitability of the paddy grown on
these soils. Fertilizer use efficiency is low in the region due to
heavy rainfall and it is revealed from the studies that use of
different fertilizers improves fertilizer use efficiency (Tondon,
1992) 8, The information on nutrient requirements of the
crop to be supplied through straight fertilizers is available.
However, the information on requirement of nutrients in
paddy established by comparing different fertilizer sources is
lacking. Thus, farmers’ adoption for a variety becomes
different as the performance of the variety under suboptimal
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nutrient conditions is least as important as their performance
under optimal nutrient supplies.

Materials and methods

The experiment was laid out in a split plot design with four
replications and nine treatment combinations comprising of
three varieties Vi- Indrayani, V.- Phule Radha and V-
Bhogawati as main plot treatments and three fertilizer levels
F1- 75% RDF, F,- 100% RDF and Fs- 125% RDF as sub plot
treatments. The gross and net plot size were 6.00 m x 4.5 m
and 5.00 m x 3.6 m, respectively. A spacing of 22.5 cm was
adopted in seed sowing between two rows.

The soil of the experimental field was sandy clay loam in
texture, slightly alkaline in reaction (pH 7.70) (Jackson, 1973)
(141 having electrical conductivity 0.28 dS m™ (Jackson, 1973)
(141 and organic carbon content was very low (0.18%)
(Jackson, 1973) 1, low in available nitrogen (254.90 kg ha™)
estimated by alkaline permanganate oxidation method as
outlined by Subbaiah and Asija (1956) ©, medium in
available phosphorus (28.70 kg ha™) determined by Spectro
photometer method as outlined by Olsen (1954) 21 and high
in available potassium (276.20 kg ha*) by flame photometer
method (Jackson, 1973) [*4],

The crop was sown on 3" of June, 2019 by line sowing
method with different varieties and fertilizer levels. The
paddy crop was fertilized treatment wise as per different
fertilizer levels. The fertilizers were applied at the time of
sowing of paddy seed, 40 per cent nitrogen, and full dose of
P,0Os and of K0 was applied as basal dose. The remaining 60
per cent nitrogen was applied in two splits; 40 per cent at
maximum tillering stage i.e. 30 DAS and 20 per cent at 60
DAS. Nitrogen was applied through urea (46% N), P,0s
through Diammonium phosphate (18:46:00), K,O through
Muriate of Potash (60% K;0).

Plant analysis: The sample from different plant parts of
observational plants were used for chemical estimation of
total nitrogen, phosphorus and potassium. The concentration
of nitrogen in plant and grain was estimated by Micro
Kjeldhal method. The phosphorus was determined by
Calorimetric method (Jackson, 1973) [l and potassium was
estimated by flame photometer method.

Collection, preparation and digestion of Plant Samples:
The plant samples collected after harvest were cleaned shade
dried and then dried in hot air oven at 65 °C. Further, these
samples were milled to considerable fineness in a mill and
stored in plastic bags for further analysis. The powdered plant
sample 0.5 g passed through 100 mm sieve was pre-digested
with concentrated nitric acid over night. Further, pre-digested
samples were treated with tri-acid (nitric acid : sulphuric acid
: perchloric acid in ratio 9:1:4) mixture and kept on sand bath
for digestion. After complete digestion the precipitate was
dissolved in 6 N HCI and Transferred to the 100 ml
volumetric flask through Whatman No. 42 filter paper by
thoroughly washing with double distilled water and finally the
volume was made to 100 ml and preserved for further
analysis.

Nitrogen (N) content estimation: The powdered 0.5 g plant
sample was digested with concentrated sulphuric acid and
digestion mixture (CuSO4 + K3SO4 + selenium powder). The
digest was transferred to the micro kjeldhal distillation flask
and the ammonia liberated was distilled in presence of alkali
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collected in 2 per cent boric acid and the distillate was titrated
against standard acid (Jackson, 1973) [*4],

Phosphorous (P) content estimation: The phosphorus in
plant sample was determined by Vanado

molybdateoposphoric yellow colour method (Jackson, 1973)
(141,

Potssium (K) content estimation: The potassium content in
the digested samples was determined by flame photometer
after making appropriate dilution (Jackson, 1973) 4],

Uptake studies: The uptake of nitrogen, phosphorus and
potassium (kg ha') was worked out by multiplying the
percentage of these nutrients in grain, straw with the
corresponding yields of the respective constituent:

Nutrient conc. (%) x Wt. of dry matter (kg ha™)
100

Nutrient uptake (kg ha) =

Statistical analysis: The statistical analysis of split plot
design with with 4 replications, 3 main plot treatments and 3
sub-plot treatments was done by standard procedures
suggested by Panse and Sukhatme (1967) 2],

Result and discussion

1) Effect on nutrient (NPK) content (%) in grain and
straw of paddy

A. Effect of varieties

The nutrient (NPK) content in grain and straw of paddy was
significantly influenced by paddy varieties. The significantly
higher nutrient (NPK) content in grain and straw of paddy
was observed with the paddy variety Indrayani which was at
par with the variety Bhogawati. The lowest nutrient (NPK)
content in grain and straw of paddy was recorded the variety
Phule Radha. Similar results were reported by Jagtap (2007)
(2%, Singh et al., (2013) %! and Shahane et al., (2018) [8

B. Effect of fertilizer levels

The nutrient (NPK) content in grain and straw of paddy was
significantly influenced by fertilizer levels. The application of
125% RDF through straight fertilizers recorded significantly
higher nutrient (NPK) content in grain and straw of paddy
over the rest of fertilizer levels and which was at par with
application of 100% RDF. The lowest nutrient (NPK) content
in grain and straw of paddy was recorded with application of
75% RDF. Shahane et al., (2018) 38, Ghorpade (2015) [,
Yesuf and Balcha (2014) B4, Singh et al., (2013) 3 and
Vijayan and Sreedharan (1972) 9 found similar research
finding.

C. Interaction effect

The interaction effect between different varieties and fertilizer
levels was found non-significant in respect of nutrient (NPK)
content in grain and straw of paddy.

http://www.chemijournal.com

I1) Effect on total uptake of nutrients (N, P20z, Kz0) by
paddy crop (kg hat)

A. Effect of varieties

Among the different varieties of paddy the Indryani variety
recorded the higher mean total uptake of nutrients (N, P20,
K20) and which was at par with Bhogawati and significantly
superior over the variety Phule Radha. Similar findings were
reported by Talashilkar et al., (2000) 1 and Savant et al.,
(2000) &7,

B. Effect of fertilizer levels

The application of 125% RDF recorded the higher mean total
uptake of nutrients (N, P20, K;0) which was remained at
with the application of 100% RDF and significantly superior
over the application of 75% RDF (114.69 ha). Ghorpade
(2015) (91, Murthy et al., (2015) 24, Venureddy (2014) [
and Marskole et al., (2017) 231 found research findings similar
with present findings.

Table 1: Mean nitrogen, phosphorus and potassium content (%) of
paddy as influenced by different treatments

Nitrogen (%) | Phosphorus (%6) | Potassium (%)
Treatments = i [Straw| Grain [ Straw | Grain | Straw
Main plot : Paddy varieties
Vi- Indrayani | 1.24 | 0.78 | 0.31 0.19 0.14 | 1.49
V- Phule Radha| 1.14 | 0.68 | 0.27 0.14 0.11 | 1.42
Vs- Bhogawati | 1.22 | 0.74 | 0.28 0.17 0.13 | 1.45
S.Emz+ 0.02 | 0.02 | 0.01 0.01 0.01 | 0.01
C.D. at5% 0.05 | 0.06 | 0.03 0.03 | 0.02 | 0.04
Sub plot : Fertilizer levels
F1-75%RDF | 1.09 | 0.67 | 0.26 0.13 0.10 | 1.42
F2-100% RDF | 1.23 | 0.74 | 0.29 0.17 0.13 | 1.47
Fs-125% RDF | 1.29 | 0.79 | 0.31 0.20 0.14 | 1.49
S. Emz 0.03 | 0.02 | 0.01 0.02 | 0.01 | 0.02
C.D. at5% 0.08 | 0.07 | 0.04 0.05 | 0.03 | 0.05
Interactions : V. x F
S.Emz+ 0.03 | 0.02 | 0.01 0.02 0.01 | 0.02
C.D. at5% NS | NS NS NS NS NS
Generalmean | 1.20 | 0.73 | 0.29 0.17 0.12 | 1.46

C. Interaction effect

The interaction effect between different varieties and fertilizer
levels was found non-significant in respect of total uptake of
nutrients (N, P,O2, K;0) by paddy crop.

111) Effect on available nutrients (NPK) (kg ha')

A. Effect of varieties

The variety Phule Radha recorded significantly maximum
mean available soil nutrients (NPK) after harvest and which
was remained at par with the variety Bhogawati (257.35 kg
hal). The variety Indrayani recorded significantly minimum
mean available soil nutrients (NPK) after harvest. Similar
results were reported by Kumar et al., (2017) [ and Riste et
al., (2017) B4,

Table 2: Mean total uptake of nutrients (Nitrogen, Phosphorus and Potassium) (kg ha') of paddy as influenced by different treatments

Treatments Nitrogen (kg ha?) Phosphorus (kg ha?) Potassium (kg ha')
Grain | Straw | Total Grain | Straw | Total | Grain | Straw | Total
Main plot : Paddy varieties
V1- Indrayani 74.64 68.01 142.66 19.13 16.72 35.85 8.47 130.08 | 138.56
V- Phule Radha 55.5 55.30 110.86 13.34 11.86 25.21 5.75 114.86 120.62
V3- Bhogawati 70.24 63.37 133.61 16.19 14.88 31.07 7.40 122.94 130.35
S.Emz 2.48 1.61 6.28 1.18 0.88 1.34 0.36 2.23 2.12
C.D. at 5% 8.94 5.78 18.58 3.48 3.04 5.34 1.17 8.51 8.47
Sub plot : Fertilizer levels
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F1-75% RDF 53.56 52.77 106.34 12.98 10.32 20.31 5.01 109.12 | 114.69
F> -100% RDF 70.73 63.70 134.44 16.85 15.12 31.97 6.93 127.08 | 134.65
F3 - 125% RDF 76.14 70.21 146.35 18.83 18.02 36.85 7.80 131.68 | 140.19
S. Emz+ 1.88 1.95 6.00 0.76 1.02 1.47 0.29 1.47 1.92
C.D.at 5% 6.25 7.12 17.82 2.93 3.18 5.89 0.97 6.01 7.47
Interactions : V x F
S. Emz+ 1.67 1.61 10.39 0.69 1.77 2.22 0.35 3.48 3.63
C.D. at 5% NS NS NS NS NS NS NS NS NS
General mean 66.81 62.23 129.05 16.22 145 30.71 7.21 122.63 | 129.84

Table 3: Mean available Nitrogen, Phosphorus and Potassium in soil (kg ha't) as influenced by various treatments

Treatments | Available nitrogen (kg ha®) | Available phosphorous (kg ha?) | Available potassium (kg ha)
Main plot : Paddy varieties
V1- Indrayani 246.62 32.76 270.41
V- Phule Radha 268.09 36.42 287.18
Vs- Bhogawati 257.35 35.36 277.17
S.Emzx 4.27 0.83 4.56
C.D. at 5% 14.77 2.86 14.89
Sub plot : Fertilizer levels
F1-75% RDF 248.37 31.40 265.03
F2 -100% RDF 256.44 35.92 279.82
Fs - 125% RDF 267.24 37.22 289.91
S.Emzx 4.98 0.61 6.12
C.D. at5% 14.81 1.81 21.07
Interactions : V. x F
S.Emzx 8.63 1.05 9.88
C.D. at 5% NS NS NS
General mean 257.35 34.85 278.25
Initial status of soil 254.90 28.70 276.20
B. Effect of fertilizer levels References
Application of 125% RDF recorded significantly the higher 1. Alam MM, Ladha JK, Khan RS, Foyjunnessa, Rashid H,
mean available soil nutrients (NPK) as compared to rest of the Khan AH, et al. Leaf color chart for managing nitrogen
fertilizer levels after harvest and which was at par with the fertilizer in lowland rice in Bangladesh. Agron. J.
application 100% RDF. The significantly lowest mean 2005;97:949-959.
available soil nutrients (NPK) recorded with the application of 2. Anonymous. USDA- World Agricultural Production,
75% RDF. Nitrogen availability increases with higher doses (2020). Foreign Agricultural Service Circular Series
of applied nitrogenous fertilizers. These findings were in WAP, 2020a, 1-20.
conformity with earlier reported by Ghorpade, (2015) 1, 3. Choudhury BU, Bouman BAM, Singh AK. Yield and
Murthy et al., (2015) 4, Kumar et al., (2017) ¥, Riste et al., water productivity of rice-wheat on raised beds at New
(2017) B4, Jain et al., (2018) 161 and Mahto et al., (2018) [?2, Delhi. India Field Crops Res 2007;100:229-239.
4. Datta SP, Saharan N, Rattan RK. Micronutrient
C. Interaction effect fertilizers, sources and methods of application. In
The interaction effect between the varieties and the fertilizer Integrated Micronutrient Management for Sustainable
levels was found non-significant in respect of available soil Agriculture (D. K. Das and D. Saha, Eds.), BCKV, West
nutrients (NPK) of paddy after harvest. Bengal, India, 2003, 71-89.
5. Dingkuhn M, Penning de Vries FWT, De Datta SK, Van
Conclusion Laar HH. Concepts for a new plant type for direct seeded
Based on the investigation, it is concluded that among the flooded tropical rice. In Direct Seeded Flooded Rice in
varieties, Indrayani as well as Bhogawati recorded higher the Tropics, 17-38. International Rice Research Institute
content of N, P and K (%) in grain and straw, total uptake of (IRRI), Los Ban™ os, Philippines, 1991.
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