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ABSTRACT: Field experiment was conducted during kharif seasons of 2020 and 2021 at Odisha University
of Agriculture and Technology, Bhubaneswar, Odisha, India, to evaluate the effect of different rice residue
and nitrogen management practices on growth, yield components and yield of kharif rice, which was
carried out in a split plot design, having six main plot treatments, consisting of rice residue management
options viz., rice residue removal, in-situ burning of rice residues, in-situ incorporation of rice residues, in-
situ incorporation of rice residues + 20 kg N ha! as starter, in-situ incorporation of rice residues + 20 kg N
ha' + 20 kg P20s ha as starter and in-situ incorporation of rice residues+ waste decomposer; and four
sub-plot treatments consisting soil test-based N, leaf colour chart based N, chlorophyll meter based N and
integrated nitrogen management based N (75% N through inorganic + 25% N through FYM). The results
of the experiment revealed highest growth parameters viz., plant height (126.9 cm), tillers m2 (283.5), LAI
(4.53), dry matter (1002.4 g m) recorded with in-situ incorporation of rice residues along with 20 kg N ha!
and 20 kg P-Os ha?, whereas, among the N management options, INM based N application resulted in
highest plant height at harvest (128.0 cm), tillers m(285.6), LAl at 60 DAT (4.53) and dry weight (966.1 g
m2). Among the growth attributing parameters, the highest number of panicles m? (271) was recorded
with in-situ incorporation of rice residues along with 20 kg N ha, whereas, the highest grains panicle*
(125.0) and 1000-grain weight (23.64 g) were with in-situ incorporation of rice residues along with 20 kg N
ha? and 20 kg P20s ha*. Similarly, INM based N management resulted in highest number of panicles m
(274) and grains panicle? (123.4). The interaction effect of residue and nitrogen management revealed
highest grain yield (5833 kg ha™) and straw yield (7227 kg ha) recorded with INM based N application
combined with in-situ incorporation of rice residues along with 20 kg N ha* and 20 kg P20s ha. Thus, in-
situ incorporation of rice residues along with 20 kg N ha* and 20 kg P2Os ha as starter is an optimum and
sustainable approach to enhance the growth and yield of kharif rice.
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INTRODUCTION only Punjab state produces 23 Mt and 17 Mt of paddy

and wheat straw, respectively, of which more than 80%

Rice (Oryza sativa L.) is the most important cereal food
crop of India, occupying about 22% of gross cropped
area, contributing 40% of total food grain production of
the country. India is the second largest producer of rice
in the world, next to China, with an area of 46.38 Mha,
production of 130.29 Mt and productivity of 2.81 t ha?,
which far below the world average (Agricultural
statistics at a glance, 2022). India produces
approximately 500 Mt of crop residues per year, while
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of paddy residues are burnt in fields (Kumar et al.,
2015). Crop residues have long been recognized as an
important source of plant nutrients, which, besides
supplying plant nutrients to the current crop, leave
substantial residual effect on succeeding crops in the
system and also favourably influence the physical,
chemical and biological properties of soil. In India, with
intensive cropping involving high yielding varieties of
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crops and increased productivity, crop residue surpluses
have been building up continuously and there is lack of
awareness among the farmers in many areas about the
potential benefits of crop residues and as a result could
not able to manage crop residues properly. Generally,
after harvest, crop residues are completely removed for
alternative uses such as animal feed, fuel or sometimes
burnt to facilitate smooth tillage operations for the next
crop. Open field burning of rice straw and other crop
residues emit gases such as CO,, N.O, CH4, CO, non-
methane hydrocarbons, SO,, particulate matter (Gadde
et al., 2009). Apart from greenhouse effect, burning
causes almost complete loss of N, 25 % loss of P, 20 %
loss of K and 5 to 60% loss of S (Dobermann and
Fairhurst 2002). Therefore, burning of crop residues
should be avoided and alternate measures of disposal of
residues should be found out. A potential solution to the
problem of rice straw burning would be its recycling in
soil, which can improve soil organic matter, so that the
succeeding crops can benefit from this (Kumar and Goh
2000; Samra and Kumar 2003). Recycling of rice straw
with high C:N ratio (60-70%), however, could
accelerate immobilization of N causing N-deficiency to
the following crop (Singh et al., 2001). To overcome
the problem of net N-immobilization due to straw
addition, application of N could be done in the form of
inorganic N so that the succeeding crop will not suffer
from N-deficiency (Pathak and Sarkar 1994). In this
regard, there is an urgent need of in-situ management of
rice residues, which otherwise would be burnt in the
field due to lack of knowledge about its value for
improving soil health.

Nitrogen, the key element that governs the crop yield to
a larger extent, plays a key role in plant physiological
processes and influences sink size, thereby increasing
the grain yield of rice (Somasundaram et al., 2002).
Nitrogen management in rice is the most important
operation as it is required in larger amount and leads to
nitrate pollution in surface of puddled rice fields along
with ground water in the agricultural areas (Xue et al.,
2007). Effective management of fertilizers, particularly
N remains a major challenge to researchers and
producers. Hence, adoption of wise-management
practices by timely application based on the crop
requirement is need of the hour, to answer the 4-R
stewardship of N application. Leaf greenness and/or
leaf N content are closely related to photosynthetic rates
and biomass production, and is a sensitive indicator of
changes in crop N demand during the growing season.
Chlorophyll meter (SPAD), leaf colour chart and green
seekers are such devices which can be effective in
optimization and recommendation of precise
application of nitrogen. Hence, the present experiment
was undertaken to evaluate the effect of different rice
residue and nitrogen management practices on growth,
yield components and yield of kharif rice.

MATERIALS AND METHODS

The field experiment was conducted during kharif
seasons of 2020 and 2021 at Agronomy Main Research
Farm, Odisha University of Agriculture and
Technology, Bhubaneswar, Odisha, India, having a
Nayak etal.,
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latitude and the longitude of 20°15" N and 85°52'E,
respectively, with an altitude of 25.9 m above the mean
sea level. The station comes under the East and South
Eastern Coastal Plain Agro-Climatic Zone of Odisha.
The climate of Bhubaneswar is characterized by hot,
moist and sub-humid with hot summer and mild winter.
The rainfall is monsoonal and unimodal. Soil of the
experimental site was sandy loam in texture, with pH
5.67 and EC 0.11 ds m™, low in organic carbon (0.48
%), low in available nitrogen (228.0 kg ha), medium
in available phosphorus (20.4 kg ha™) and medium in
available potassium (146.5 kg ha?). Hasanta rice
variety was taken for this experimental work. The
experiment was carried out in a split plot design having
three replications. The main plot included six
treatments consisting of rice residue management viz.,
Ci:Rice residue removal, Cy: In-situ burning of rice
residues, Cs: In-situ incorporation of rice residues, Ca:
Cs+ 20 kg N ha'! as starter, Cs: C3+ 20 kg N ha* + 20
kg P2Os ha! as starter, Cs: C3 + waste decomposer (500
L ha'), whereas in sub-plot, there were four treatments
consisting of nitrogen management approaches
comprising of Ni: Soil test-based nitrogen, N2: Leaf
colour chart (LCC) based N management, Na:
Chlorophyll (SPAD) meter based N management, Na:
Integrated nitrogen management (INM) based N (75%
N through inorganic source + 25% N through FYM).
The experimental plot was ploughed twice during
April-May and before transplanting in the main field,
about 5 t ha? crop residue of previous rice crop were
taken and incorporated in the soil of main-plots of Cs,
Cs, Cs and Cg, by chopping into small pieces. In the
main plot C;, residues were removed by cutting the
plant above ground after maturity, whereas, entire
amount of residues were burnt in the soil for the main
plot C,. 20 kg N ha! was applied to main plot Ca, while
20kg N ha* and 20kg P,Os ha* were applied to the Cs.
In the month June, the nursery bed was raised by wet
bed nursery method. In the sub-plot, nitrogen
management practices like soil test based nitrogen
management, leaf colour chart (LCC), chlorophyll
meter / SPAD meter and INM (inorganic N: organic
N::75:25 %). The organic source was supplied through
FYM. The experiment started by growing of rice under
puddled condition in kharif seasons of 2020 and 2021.
Complete dose of P,Os was applied during
transplanting, whereas, K.O was applied in two splits,
i.e., during transplanting and at panicle initiation (PI)
stage, while N was supplied at three splits i.e., ¥4 at
basal, % at tillering and ¥ at PI, which were supplied
through urea, DAP and MOP and standard package of
practices were followed to manage the pest and diseases
and weeds in order to keep the crop healthy. The
optimum soil moisture was maintained throughout the
experimentation, as and when required. Observations of
SPAD meter and leaf colour chart were recorded from
upper fully expanded leaves, at 10 days interval, from
20 DAT to flowering. Leaf Area Index (LAI) was
recorded at 60 DAT, whereas, plant height, number of
tillers m? and dry matter were recorded at harvest. Ten
hills were collected at physiological maturity from net
plot area for measuring yield components viz., panicles
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m, grains panicle® and 1000-grain weight. The crop
was harvested, plot wise, leaving border and sampling
areas. Threshing was done after sun drying for 3-4 days
by a pedal thresher and grain yield and straw yield were
recorded from the net plot area and were expressed in
kg ha?, whereas the harvest index was expressed in
percentage. Statistical analysis for all the compiled
biometric data recorded at pre and post-harvest studies
were done, following the analysis of variance technique
for split-plot design by applying the F-test at 0.05%
level of probability, as suggested by Gomez and Gomez
(1984).

RESULTS AND DISCUSSION

A. Growth attributes

Crop growth and development of rice was measured in
terms of plant height at harvest, tiller m?2 at 90 DAT,
LAl at 60 DAT and dry matter at harvest and are shown
in Table 1. Among the residue management treatments,
the highest plant height at harvest (126.9 cm) was
recorded with Cs, i.e., in-situ incorporation of rice
residues along with starter application of N and P,0s,
which, however, was found at par with in-situ
incorporation of rice residues along with starter
application of N only, but differed significantly with
other residue management options. Among the nitrogen
management options, Ny, i.e., INM based N application
resulted in highest plant height at harvest (128.0 cm),
differing significantly with all other treatments.

Number of tillers m? at 90 DAT was found
significantly higher values (283.5) with Cs, i.e., in-situ
incorporation of rice residues along with 20 kg N ha

and 20 kg P20s ha't, which was statistically at par with
treatment Cs (in-situ incorporation of rice residues
along with 20 kg N ha?), whereas, INM based N
management option resulted in the maximum number
of tillers m?2 (285.6). The highest LAI at 60 DAT (4.53)
was recorded with in-situ incorporation of rice residues
along with 20 kg N ha* and 20 kg P,Os ha*, which was
significantly superior to all other treatments, whereas,
among the sub-plot treatments, INM based N
management resulted in the maximum LAl (4.29),
differing significantly with all other nitrogen
management treatments. The plant dry weight was
increased with the advancement in crop stage, reached
maximum at the time of harvest. The higher plant dry
weight (1002.4 g m?) was recorded with in-situ
incorporation of rice residues along with 20 kg N ha?
and 20 kg P,Os ha, which was significantly superior to
other residue management treatments, whereas, INM
approach resulted in the maximum plant dry weight
(966.1 g m2), among the sub plot treatment options.
The increase in growth parameters like plant height, dry
matter and LAI with in-situ incorporation of rice
residues along with 20 kg N ha* and 20 kg P,Os ha* as
starter and INM was might be due to adequate nutrient
supply to the plant which resulted in rapid growth and
establishment of root and various metabolic processes
related to growth and development. The favourable
effect of INM based N management through both
inorganic and organic sources on higher crop growth
and yield was also reported by Kumar et al. (2008);
Sabina et al. (2014); Hussain et al. (2012).

Table 1: Growth attributes of rice as influenced by residue and nitrogen management options (Pooled data).

Plant heightat | Tillers m2at LAI at 60 Dry matter at
Treatments harvest (cm) 90 DAT DAT harvest (g m?)
Residue Management
C:i: Rice residue removal 1131 258.7 4.00 772.2
C,: In-situ burning of residues 1115 269.5 3.94 800.7
Ca: In-situ incorporation of residues 119.9 276.8 4.07 819.9
Ca4: Cat+ 20 kg N ha as starter 123.9 281.3 4.29 981.6
Cs: C3+20 kg N 2?;”;20 kg P20Os hat as 126.9 2835 453 1002.4
Cs: C3+ waste decomposer (500 L ha?) 122.0 272.9 4.18 957.7
SEm (3) 1.03 1.94 0.01 10.8
CD (P=0.05) 3.00 5.70 0.03 32.0
Nitrogen Management
Ni: Soil test based N 122.9 267.1 4.21 829.9
N,: LCC based N 116.1 268.8 4.12 870.5
Ns: SPAD based N 111.2 273.6 4.04 889.9
N4: INM based N (Inorganic N: Organic
N::75:25) 128.0 285.6 4.29 966.1
SEm (1) 0.77 1.27 0.01 8.26
CD (P=0.05) 2.2 3.6 0.02 23.3

B. Yield attributes

In the first year of experimentation, significantly
highest number of panicles m2(270) was recorded with
in-situ incorporation of rice residues along with 20 kg
Nha, whereas, during the second year, highest number
of panicles m? (275) was recorded with in-situ
incorporation of rice residues along with 20 kg N ha*
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and 20 kg P,Os ha! (Table 2). The pooled data of both
the years revealed highest number of panicles m? (271)
recorded with C,, i.e., in-situ incorporation of rice
residues along with 20 kg N ha?, which was
statistically at par with the treatments likeCs, C¢ and Cs,
having values of 270, 266 and 264, respectively.
Among the main plot treatments, number of grains
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panicle™ of rice was significantly highest with in-situ
incorporation of rice residues along with 20 kg N ha*
and 20 kg P,Os ha?, whereas, among the sub plot
treatments, INM resulted maximum number of grains
panicle of rice, during both the years of study. The
pooled data also revealed the highest number of grains
panicle? (125.0) with in-situ incorporation of rice
residues along with 20 kg N ha! and 20 kg P,Os ha?,
among residue management options and INM based N
application, among nitrogen management options
(123.4). With respect to 1000-grain weight of rice,
significant difference was observed due to residue and
nitrogen treatment combinations. In both the year of
study, highest 1000-grain weight was observed with in-
situ incorporation of rice residues along with 20 kg N
ha? and 20 kg P,Os ha. The pooled data revealed that
highest 1000-grain weight (23.64g) observed with in-

situ incorporation of rice residues along with 20 kg N
ha! and 20 kg P,Os ha which was at par with Cs (in-
situ incorporation of rice residues along with waste
decomposer @ 500 L ha?), whereas, among the
nitrogen management treatments, SPAD based nitrogen
management recorded highest 1000-grain weight (23.63
g), which was statistically at par with LCC based N-
management option (23.43g). The highest vyield
attributes due to in-situ incorporation of rice residues
along with 20 kg N ha and 20 kg P,Os ha as starter
and INM was might be due to regular supply of macro
and micronutrients to the crop throughout the life cycle
of the crop along with translocation of nutrients as well
as photosynthesis from source to sink, as earlier
reported by Gupta et al. (2006); Suresh et al. (2013);
Yang et al. (2004).

Table 2: Yield attributes of rice as influenced by residue and nitrogen management options.

Panicles m Grains panicle! 1000-grain weight (g)

Treatments 2020 | 2021 [ Pooled | 2020 | 2021 [ Pooled | 2020 | 2021 [ Pooled
Residue Management

Cy: Rice residue removal 245 | 249 | 247 | 99.6 [102.3 | 100.9 | 23.01 | 23.45 | 23.23

Ca: In-situ burning of residues 253 | 255 254 1035 | 97.5 | 1005 23.03 23.59 23.31
Cs: In-situ incorporation of residues 263 | 265 264 106.9 | 103.8 | 105.3 22.98 23.33 23.15
Ca: Ca+ 20 kg N ha as starter 270 | 273 | 271 [109.4 [112.3] 1108 | 22.98 | 2331 [ 23.14
Cs: Co+ 20kg N ha + 20kg PoOsha™ | ooe | o5 | 570 | 1247 | 1253 | 1250 | 2330 | 23.98 | 23.64

as starter

Co: Co+ waste decf;mposer (G00Lha™ | 956 | 261 | 258 | 1133 | 1151 | 1142 | 2321 | 2384 | 2353
SEm (%) 4.00 [ 291 | 247 [ 325 | 228 | 1.98 0.13 0.09 0.08

CD (P=0.05) 126 | 9.2 73 102 | 7.2 5.9 0.4 0.1 0.2

Nitrogen Management

N;: Soil test based N 255 | 254 | 254 | 97.4 [ 952 | 96.3 [ 23.04 | 23.35 [ 23.20

Ng: LCC based N 253 | 258 | 256 | 108.3 [105.9 | 107.1 | 23.22 | 23.64 | 23.43

N3: SPAD based N 255 | 264 | 259 [112.0[109.9 | 1109 | 23.38 | 23.89 | 23.63

Na: INM based N (Inorganic N: 272 | 275 | 274 | 1204 | 1264 | 1234 | 2269 | 2344 | 23.07

Organic N::75:25)
SEm (&) 174 [ 172 | 123 | 251 [ 214 [ 165 0.11 0.29 0.09
CD (P=0.05) 50 | 4.9 3.5 72 | 6.1 4.6 0.3 0.4 0.2

C. Grain yield of rice

Grain yield of rice was significantly influenced by the
interaction effect of residue and nitrogen management
in both the years of experimentation (Table 3). In the
year, 2020, the highest grain yield of rice (5548 kg ha™)
was obtained with the treatment combination of Cs and
N4, i.e., INM with in-situ incorporation of rice residues
along with 20 kg N ha' and 20 kg P.Os ha and was
found at par with treatment combinations of INM based
N application along with in-situ incorporation of rice
residues along with 20 kg N ha? (5487 kg ha?),
whereas, during the year 2021, treatment combinations
like INM based N application with in-situ incorporation
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of rice residues along with 20 kg N ha* and 20 kg P,Os
ha! recorded the highest (6118 kg ha') grain yield of
rice, being at par with Cs4Ns, CsNs and CgNa
combinations. The pooled data of the interaction effect
of residue and nitrogen management revealed
significant influence with the highest grain yield
recorded for the treatment combinations of Cs and Na,
i.e, INM based N application along with in-situ
incorporation of rice residues combined with 20 kg N
ha! and 20 kg P,Os ha* (5833 kg ha), which however,
did not differ significantly with the treatment
combinations of Cs and N, having value of 5731 kg
ha.
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Table 3: Grain yield of rice as influenced by interaction effect of residue and nitrogen management.

Grain yield (kg ha')

Ni: . . .
Soil L’\gé S:;IXD |R|?\/| ¢ N
Treatments test Mean C N within | within
based | based | based
based N C
N N N N
1t year (2020)
Cu: Rice residue removal 3800 3929 3830 | 4168 | 3932 | SEm(¢) | 620 | 475 | 118.2 | 116.3
Ca: In-situ burning of residues 3905 3986 3925 | 4356 | 4043 (P:CE)DOS) 1954 | 136.2 | 459.4 | 3335
Cas: In-situ |r!corporat|0n of 3856 4122 4039 | 4409 | 4107
residues
Cas: Cs+ 20 kg N ha! as starter 4217 4338 | 4659 | 5487 | 4675
. -1
Cs:Cat 20kgNha® +20kg | 4450 | 455 | 4679 | 5548 | 4811
P20s hat as starter
Co: Cat waste gz_ﬁ;’mposer (500 | 4190 | 4281 | 4545 | 5020 | 4509
Mean 4071 4202 4279 4831
2" year (2021)
Cu: Rice residue removal 3944 | 4087 | 4020 | 4371 | 4106 | SEm(#) | 1149 | 739 | 1943 | 180.9
Ca: In-situ burning of residues 3983 | 4199 | 4105 | 5616 | 4476 (P=COD05) 361.9 | 211.9 | 736.1 | 518.9
Cas: In-situ |r!corporat|on of 4167 4450 4195 | 5669 | 4620
residues
Cas: C3+ 20 kg N ha! as starter 5236 | 5683 | 5886 | 5975 | 5695
Cs: Cs+ 20 kg N ha! + 20 kg
P,Os ha'l as starter 5344 | 5779 | 5906 | 6118 | 5786
Coi Gt waste ﬁgﬁ;’mposer (500 | 5171 | 5576 | 5656 | 5860 | 5566
Mean 4641 | 4962 | 4961 | 5601
Pooled
Cu: Rice residue removal 3872 4008 3925 | 4270 | 4019 | SEm(¢) | 653 | 439 | 113.7 | 107.6
Ca: In-situ burning of residues | 3944 | 4093 | 4015 | 4986 | 4259 (P:CoDos) 1925 | 1238 | 3255 | 3032
Cas: In-situ |r!corporat|on of 4012 4286 117 | 5039 | 4364
residues
Cas: C3+ 20 kg N ha! as starter 4727 5011 5273 | 5731 | 5185
. -1
Cs:Cat 20kgNha™ +20kg | 4901 | 5168 | 5202 | 5833 | 5299
P20s hat as starter
Ce: Ca+ Wasrf g:_ci;)mposer (500 | 4682 | 4929 | 5100 | 5440 | 5038
Mean 4356 4582 4620 5216

D. Straw yield and harvest index

Like grain vyield, straw yield of rice was also
significantly influenced by the interaction effect of
residue and nitrogen management, in both the years of
experimentation (Table 4). During the year 2020, the
highest straw yield of rice (7306 kg ha') was obtained
with the treatment combinations of Csand Ny, i.e., INM
and in-situ incorporation of rice residues along with 20
kg N ha?! and 20 kg P.Os hal, being at par with
treatment combinations of Csand Ny i.e., INM based N
application along with in-situ incorporation of rice
residues along with 20 kg N ha? (6903 kg ha®).
However, the straw yield of rice during 2021 was
highest (7736 kg ha') for the treatment combinations of
Cs and Ny, i.e., LCC based N application along with in-
situ incorporation of rice residues along with 20 kg N
ha and 20 kg P,Os ha, which was found at par with
treatmentcombinations of Cs and Na, i.e., INM with in-
situ incorporation of rice residues along with 20 kg N
ha and 20 kg P,Os ha' (7148ha). The pooled data of
the interaction effect of residue and nitrogen
Nayak etal.,
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management revealed significant influence, with the
highest value of straw yield recorded with the treatment
combinations of Cs and N4, i.e., INM based N
application combined with in-situ incorporation of rice
residues along with 20 kg N ha* and 20 kg P;Os ha?
(7227 kg ha'), which was found at par with the
treatment combinations of Ce¢and N, i.e., INM based N
application along with in-situ incorporation of rice
residues applied with waste decomposer, having value
of 7081 kg hal Higher yield of crops with
incorporation of residue along with waste decomposer
was earlier reported by Kumari et al. (2022).

Harvest index of rice as influenced by rice residue
incorporation and nitrogen management was found to
be non-significant for both the years as well as pooled
data. However, the highest harvest index of rice was
noticed for INM based N application along with in-situ
incorporation of rice residues applied with waste
decomposer, having value of 45.9%.

Grain and straw yield of a crop are the functions of
growth and yield parameters. The starter application of
14(4a): 802-809(2022) 806




N and P,Os along with the residue helped in preventing
the immobilization of nutrients by the microorganisms,
thereby resulting in quicker decomposition, which
improved the fertility status of the soil through
improvement in soil physical, chemical and biological
parameters, which contributed towards increase in grain
and straw yields (Zhang et al., 2015; Wang et al.,

2015). Several earlier research findings also revealed
that INM fertilization by replacing a substantial part (25
to 50%) of the N through different organic amendments
improved the grain yield of rice (Srinivasarao et al.,
2014; Mitran and Mani 2017) by facilitating the
translocation of nutrients to the economic part of the
crop (Yang et al., 2004).

Table 4: Straw yield of rice as influenced by interaction effect of residue and nitrogen management.

Straw yield (kg ha™)

N1: . . .
Sail L’\g'c SPNXD n’jﬁw ¢ N
Treatments test Mean C N within | within
based based based
based N C
N N N N
1% year (2020)
Ci: Rice residue removal 4321 4677 4529 4916 4611 SEm (1) 126.6 | 102.6 | 251.7 251.2
C,: In-situ burning of residues 4603 4689 4841 5139 4818 (P=%DO5) 398.9 | 294.1 | 985.2 720.4
Cs: In-situ incorporation of residues 4743 4841 5043 5632 5065
Cq4: Ca+ 20 kg N ha' as starter 4482 5203 5481 6903 5517
. -1 -1
Cs: Co+ 20kg N ha™ + 20 kg POsha™ | yeq6 | 5799 | 6095 | 7306 | 5974
as starter
Cs: C3+ waste decomposer (500 L ha) | 4552 5047 5394 6016 5252
Mean 4566 5043 5230 5985
2" year (2021)
Ci: Rice residue removal 4759 4856 4788 5368 4943 SEm (2) 61.4 77.6 175.7 190.1
C,: In-situ burning of residues 4694 4991 5094 5664 5111 (Pz%DOS) 1934 | 2225 | 7208 | 545.1
Cs: In-situ incorporation of residues 4886 5187 5286 6035 5349
Cy4: Ca+ 20 kg N ha' as starter 6427 6616 6985 7128 6789
. -1 -1
Cs: Co+ 20kg N ha™ + 20 kg POsha™ | gac | 7735 | 69g5 | 7148 | 7056
as starter
Cs: C3+ waste decomposer (500 L ha™) 6065 6616 6721 8147 6887
Mean 5531 6000 5976 6582
Pooled
Ci: Rice residue removal 4540 4767 4658 5142 4777 SEm (3) 70.3 64.3 153.5 1575
Cs: In-situ burning of residues 4649 | 4840 | 4968 | 5402 | 4965 (P:CO%S) 2075 | 1813 | 4368 | 444.0
Cs: In-situ incorporation of residues 4815 5014 5165 5834 5207
Cy4: Ca+ 20 kg N ha' as starter 5454 5909 6233 7015 6153
. 1 -1
Cs:Co+ 20kgNha* +20kgPOsha™ | oooe | 6767 | gsa0 | 7227 | 6515
as starter
Cs: C3+ waste decomposer (500 L ha™) 5308 5831 6057 7081 6070
Mean 5049 5521 5603 6284
Table 5: Harvest Index rice as influenced by interaction effect of residue and nitrogen management.
Harvest Index (%)
Ni: . . .
soil LNCZE: SSXD |’r§|ﬁv| c N
Treatments test Mean C N within | within
based | based | based
based N C
N N N
N
15t year (2020)
Cu: Rice residue removal 46.8 45.9 45.8 45.9 46.1 SEm () | 0.59 | 0.58 1.3 1.4
Ca: In-situ burning of residues 45.9 46.1 447 45.9 45.6 (P=COD05) NS NS NS NS
Cs: In-situ |n_corporat|on of 448 46.0 445 442 44.9
residues
Ca4: Cs+ 20 kg N ha! as starter 48.5 455 46.0 44.3 46.1
. -1
Co:Cat 0kgNha® +20kg | g7 | 440 | 435 | 432 | 448
P20s hat as starter
Co: Ca+ WaStf ggﬁg’mposer (500 | 479 | 460 | 457 | 457 | 463
Mean 47.1 45.6 45.0 44.9
2n year (2021
Cu: Rice residue removal 45.3 45.7 45.6 44.8 45.4 SEm (2) | 0.67 | 0.54 1.32 1.31
Ca: In-situ burning of residues 46.1 45.7 44.6 49.7 46.5 (P=COD05) NS NS NS NS
Cs: In-situ incorporation of 46.1 46.2 443 48.5 46.3
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residues
C4: C3+ 20 kg N ha? as starter 44.9 46.1 45.7 45.6 45.6
. -1
Co:Cat 20kgNha® +20kg | 456 | 457 | 458 | 461 | 450
P20s ha as starter
Co: Cat WaStLe ﬁzﬁ;’mposer 00 | 460 | 457 | 457 | 419 | 448
Mean 45.7 454 45.3 46.1
Pooled
Ci: Rice residue removal 46.0 45.8 45.7 45.4 45.7 SEm () | 0.45 | 0.39 0.95 0.96
Ca: In-situ burning of residues 46.0 459 44.6 47.8 46.1 (P:CODOS) NS NS NS NS
Cs: In-situ incorporation of 455 | 461 44.4 163 456
residues
Ca4: C3+ 20 kg N ha! as starter 46.7 45.8 45.8 45.0 45.8
. -1
CoiCat 20kgNNa® +20kg | 475 | 434 | 446 | 446 | 449
P20s hat as starter
Ce: Ca+ WaStLe ﬁgﬁ;’mposer G001 470 | 459 | 457 | 438 | 456
Mean 46.4 45.5 45.1 45.5

CONCLUSIONS

It can be concluded from the investigation
thatincorporation of rice residuesintegrated with starter
application of 20 kg each of N and P,Os ha?, along with
integrated nitrogen management based nitrogen
application in rice can enhance the growth and yield
attributes, thereby increasing the grain and straw yield
of rice under Odisha condition.

FUTURE SCOPE

This work can be used as reliable reference for future
research on residue incorporation and nitrogen
management. Similar studies may be conducted in
different agro-climatic zones of the country to
determine the validity of the treatments. Quantification
of doses of nitrogen application may be done according
to the real time N management practices by taking
different varieties of rice.
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