Influence of Organic Nutrient Sources and Inorganic Fertility
Levels on Nutrient uptake of Aerobic Rice (Oryza sativa L.)
during Kharif Season

ABSTRACT

A field study was taken up to evaluate the influence of organic sources of
nutrients and inorganic fertility levels in aerobic rice during kharif 2017 and kharif 2018 at
Indian Institute of Rice Research, Rajendra Nagar, Hyderabad, Telangana. The experiment
was laid out in split plot design with three replications. The treatment comprised of M;:
Neem leaf manure 6 t ha'; M,: Vermicompost 2 t ha™’; Ms: Goat manure'5 't ha™; M:
Microbial consortia [seed treatment 4g kg™ + soil application 4 kg ha™']. The sub-plot
treatments comprised of S;: Control; Sy: 50 % RDF; S3: .75 % RDF; S4100 % RDF [
Recommended Dose of Fertilizer 120:60:40 kg ha™*]. It was observed that, nutrient uptake by
aerobic rice was significantly influenced with application of organic. nutrient sources and
inorganic nutrient levels. N, P and K uptakes by rice were higher with vermicompost @ 2 t
ha* or goat manure @ 5 t ha™ among organic sources and 100% RDF among nutrient levels.
Vermicompost recorded significantly highestnitrogen (55.76,71.7, 91.6 and 103.5 kg ha™
respectively), phosphorus (9.04, 15.4, 18.0-and 20.5 kg ha'l) and potassium (39.7, 60.0, 76.3,
107.1 kg ha') uptake by rice crop at MT, PI, 50% Flu.and harvest and it was found at par
with goat manure ( viz; nitrogen : 50.79, 66.1, 85.6.and 97.7 kg ha™ ; phosphorus : 8.33,
14.11, 16.4 and 19.2 kg ha™* and potassium : 38.2,59.5, 75.2 and 84.0 kg ha™ at MT, PI, 50%
FL and harvest ). while the lowest nutrient uptake (viz; nitrogen: 37.86, 46.1, 60.9 and 77.3
kg hat, phosphorus: 5.74, 8.59, 11.4 and 12.6 kg ha and potassium: 25.8, 41.3, 48.6 and
715 kg ha') was found with application neem leaf manure. Application of 100% RDF
significantly increased N (63.58,.80.0, 99.1 and 123.1 kg ha™), P (9.90, 17.1, 19.9 and 24.3
kg ha™) and K (47.3, 70.8, 88.9 and 119.5 kg ha') and the lowest N (26.37, 32.5, 45.6 and
47.0 kg ha*), P(4.11, 6.12, 7.7 & 7.8 kg ha™) and K (19.3, 28.3, 34.7 and 56.7 kg ha'). was
recorded with control. Conjunctive use of 75% of RDF along with vermicompost (M2S3) or
goat manure (M3S3) resulted in statistically on par nitrogen and phosphorus uptake with that
of 100% RDFE. and the lowest nitrogen and phosphorus uptake were recorded with
combination of either neem leaf manure or microbial consortia and no application of fertilizer
(M1Syand Ma4S;, respectively).
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INTRODUCTION

Rice (Oryza sativa L.) is the staple food crop of around half the world’s population,
cultivated over an area of 162.1 M ha globally with an annual production of 746.6 Mt and
productivity of 4661 kg ha "' (FAO, 2019-20). In Asia, the rice production is a key element
for economic and social stability as more than two billion people depend on rice for their
dietary requirements (Kadiyala, 2012). Among the four rice ecosystems, irrigated rice under
lowland dominates in both area and production. In terms of global rice productivity, irrigated
lowland rice comprises of 55 and 75% of area and production, respectively (Mahender et al.,
2015). Tuong and Bouman (2005) estimated that by 2025, 15-20 M ha of irrigated rice is
estimated to suffer from some degree of water scarcity. Further, increasing scarcity due to
increasing demand for water from various other sectors threatens the “sustainability of
irrigated rice production and calls for a major shift in rice cultivation system which not only
improves the productivity but also provides economic security. Aerobic rice is an alternative
and contingent rice production system where in rice crop is cultivated under non-puddled and
non-saturated soil conditions. This concept is mainly targeted for irrigated lowlands, less
water available areas and uplands (Belder et al., 2005)facilitating. water saving and
increasing water productivity by reducing its use during land:preparation and limiting
seepage, percolation and evaporation (Peng et al., 2012). Aerobic rice also expedites less
labour with their wider spread for a longer period than that in transplanted rice (Kumar and
Ladha, 2012). According to Chandrapala et al. (2010), aerobic rice production system also
provides an opportunity to resolve the edaphic conflicts between rice and non-rice crop and
enhances the sustainability of rice-based cropping systems. Further, growing rice aerobically
without puddling suggested to have positive implications on succeeding crops (Sreedevi et al.
2014).

Rice shows excellent response to nitrogen application, but the recovery of applied
nitrogen is quite low approximately:31-40% Sridhar et al (2022). The aerobic soil conditions,
stimulating sequential nitrification and. denitrification losses which could consequently lead
to a greater loss of applied fertilizer and soil nitrogen compared with that under submergence
conditions (Buresh and Haefele, 2010). Furthermore, if an interaction exists between organic
and inorganic.nutrient ‘management, then the integrated nutrient input will have to be
practiced inaerobic soil condition for rice.

The low and unstable yields of aerobic rice were mainly due to water availability
and nutrient stresses Sridhar et al (2022). Nutrients are delivered to roots primarily by mass
flow. and diffusion but the delivery rate decreases as the moisture content of the soil
decreases. The lower soil moisture content in aerobic rice cultivation therefore reduces
nutrients supply to the roots and resulted in the lower rate of plant uptake. Understanding of
nutrient uptake and response to fertilization effects are also urgently required to establish
optimized crop management technology. It is hypothesized that nitrogen management of rice
are reasonably coordinated, the yield, quality, water use efficiency and nitrogen use
efficiency of rice can be improved, and the sustainable development of agriculture can be
promoted. However, the evidence is very scarce in this regard. Systematic field research on
agro-techniques such as nutrient requirement for rice under aerobic conditions is however
limited. In this context, the present study is undertaken to evaluate the response of aerobic
rice to organic sources of nutrients and inorganic fertilizer levels during rainy season.



MATERIALS AND METHODS

Field experiments were conducted for two consecutive years viz. 2017 and 2018
during the kharif (summer) season at experimental farm of Indian Institute of rice research,
Hyderabad, Telangana, India. The farm is geographically situated at an altitude of 542.7 m
above mean sea level on 17°19” N latitude and 78°29” E longitudes. It comes under the
Southern Telangana Agroclimatic Zone. The soil of the experimental field at the start of the
experiment had Sandy clay loam texture, with a pH of 8.05, organic ‘carbon (0.91%),
available N (209 kg ha™), available P (26.3 kg ha') and available K.(382.2.kg ha™).
The experiment was laid out in split-plot design with organic sources of nutrients as main
plot and inorganic fertility levels as sub plot with three replications for two years. The
treatment comprised of Mi: Neem leaf manure @ 6 t hat: M, Vermicompest @ 2 t hal; M3:
Goat manure @ 5 t ha™; M,: Microbial consortia [seed-treatment @ 4g kg™ + soil application
@4 kg hal. The sub-plot treatments comprised of S;: Control; S,:50 % RDF; S3: 75 % RDF;
S4: 100 % RDF. Rice variety DRR Dhan-42 was used for sowing. The plot size for each
treatment was 20 m? (3.7 m x 5.6 m). The land was prepared by ploughing once with mould
board plough, followed by harrowing prior te establishment of the experiment. A seed rate of
25 kg ha® was used, seeds weretreated with carbendazim 1 g kg™ and the seed in the
microbial consortia treatment were. treated with microbial consortia @ 4 g kg™* and dry seed
was sown at an inter-row spacing of 20.cm and intra-row spacing of 10 cm. Total Nitrogen at
120 kg ha™ fertilizer (Urea) was applied in three split doses, 50% at sowing, 25% at active
tillering stage and 25% at panicle initiation stage. The P fertiliser (SSP) was applied entirely
as a basal dose at:60 kg ha™and K fertiliser (muriate of potash) at 40 kg ha™ was used as a
source. of potash. fertiliser. Cultural practices such as weeding and irrigation were kept
uniform for all the experimental treatments to avoid crop damage according to the locally
adapted. practices. Insects and diseases were controlled according to the locally adapted
practices to avoid substantial yield loss. Five soil samples at 0 — 30 cm depth were collected
initially at random in the experimental field before puddling and composite soil sample was
obtained by quadrat method. Postharvest soil samples were drawn at 0 — 30 cm treatment
wise and air dried under shade and passed through 2 mm sieve and used for NPK analysis.
The plant samples collected for dry matter estimation at tillering, panicle initiation. flowering
and at harvest from the respective treatments were oven dried and finely ground and used for

chemical analysis to estimate NPK content in the straw at respective stages and grain at



harvest. Nitrogen content of shoot and grain at harvest was estimated by Modified Micro
Kjeldhal’s Method as outlined by Jackson (1967)] and expressed in percentage. Total
phosphorus and potassium contents of whole plant at harvest were extracted by wet ashing
method. The P content was estimated by Vanadomolybdate Yellow Colour Method (Jackson,
1967) and K was determined by Photometeric Method (Jackson, 1967). The nitrogen,
phosphorus and potassium uptake were estimated for each treatment separately using the

following formulae:

N content (%) x grain yield (kg.ha™)
NPK uptake in grain (kg ha™) = .........ocooiiiii e s

N content (%) x straw.yield (kg ha™)
NPK uptake in straw (Kg ha™) = .........ooivoene s baciree et e,

At maturity, each plot was harvested manually excluding border plants. After harvest
and threshing, the crop produce was sundried, cleaned, weighed and dried to 12 to 14 per cent
moisture content in grain. Grain yield was expressed as kg ha ' at 14% moisture and later at
0% moisture. Straw obtained from each net plot area after threshing was sun dried for four
days and then weighed and-expressed in kg ha™ at 0% moisture content. Harvest index was
calculated as the ratio' of dry grain yield to total biomass at crop harvest. The data was
subjected to analysis of variance to determine the influence of treatments (Gomez and
Gomez, 1984). Data was analysed using analysis of variance (ANOVA) to evaluate the
differences among the treatments. Differences due to treatments were judged by least
significant difference (LSD) at 5% probability level.

3. Results and Discussion:
3.1 Nitrogen Uptake by aerobic rice

The data on nitrogen uptake (kg ha') by rice crop at different growth stages as
influenced by various treatments and their interaction effect (Table 1, 2, 3,4 & Fig.1 and 2 ).
The results indicated that N uptake was significantly influenced by organic nutrient sources
and inorganic nutrient levels during both the years of study. The nitrogen uptake was higher
during 2018 as compared to 2017. Both vermicompost and goat manured treatments resulted

in higher nitrogen uptake as compared to biofertilizer or neem leaf manured treatments



during both the years of investigation. Of this pooled mean revealed that M, (vermicompost 2
t ha™) recorded significantly highest nitrogen uptake (55.76, 71.7, 91.6 and 103.5 kg ha™
respectively) at MT, PI, 50% FL and harvest and it was found at par with M treatment (goat
manured 5 t ha') (50.79, 66.1, 85.6 and 97.7 kg ha™), while the lowest nitrogen uptake
(37.86, 46.1, 60.9 and 77.3 kg ha™) was found with application neem leaf manure 6 t ha™.
According to pooled means of two years, nitrogen content of plant parts and total biomass
production were higher under 100% RDF recorded the highest nitrogen uptake compared to
75% and 50% RDF. Application of 100% RDF (S.) significantly increased N uptake during
both the years (63.58, 80.0, 99.1 and 123.1 kg ha™), followed by 75% RDF (56:28, 69.3, 88.0
and 107.4 kg ha'), 50% RDF (41.88, 23.5, 72.3 and 86.9 kg ha™') and the lowest N uptake
was recorded with control (26.37, 32.5, 45.6 and 47.0 kg ha™). Interaction effect (Tables 2, 3
& 4 and Figs. 1 & 2) was significant during both the years. The treatment.combination of
M,S, recorded the highest N uptake (91.4, 111.5 and 136 kg ha™*at P1, 50% FL & harvest
respectively) was found on par with M3S, [100% RDF + goat manure 5 t ha™'] (88.1, 108.7
and 129.1 kg ha™ respectively), M,Ss3 (86.6, 106.1 and 425.1.kg ha™ respectively) and M3S;
(83.2, 106.3 and 119.4 kg ha™ respectively) atPl, 50% FL and harvest. Nitrogen uptake was
minimum with My S; (27.6, 40.3 and 43.2 kg ha™ respectively).

The amount of N removed.from organically treated soils depends mainly on the extent
of inorganic N made available from the soil organic pool (Sudhakar, 2011). A similar
phenomenon might be the probable reason for higher N uptake from vermicompost and goat
manure treated plots in the present investigation. Padmanabhan (2013) and Chesti et al.
(2015). Higher nitrogen uptake by rice at higher level of fertilizer application might be due
to higher biomass production and accumulation of nitrogen in plant tissues at higher
concentrations. Similar observations were made by Anil (2014), Padmaja (2013), Karthika
(2019) and Ajmal (2020), who recorded the highest uptake of NPK at higher per cent
recommended dose of N which was significantly superior to the immediate lower levels of
fertilizer dose. Due to sustained availability of nitrogen from organic source for longer period
during crop growth as synergistic use of organic and inorganic nutrient sources exhibits
multiple effects and synchronizes nutrient release, promoted dry matter accumulation and
translocation to the yield and thereby nitrogen uptake by crop and these findings are
consistent with Devi et al. (2018), Binoy and Sinha (2019) and Dibakar Ghosh et al. (2020).

3.2 Phosphorus Uptake



Perusal of the pooled mean data (Tables 5, 6, 7 and 8 & Fig. 3 & 4) revealed that
significantly the highest phosphorus uptake by rice crop (9.04, 15.4, 18.0 and 20.5 kg ha™)
was observed with M, treatment (vermicompost 2 t ha™) which was at par with M3 (8.33,
14.11, 16.4 and 19.2 kg ha™) at MT, PI, 50% FL and harvest. The lowest mean phosphorus
uptake (5.74, 8.59, 11.4 and 12.6 kg ha™) was noticed in M; treatment (neem leaf manure 6 t
ha') at MT, PI, 50% FL and harvest. Application of different levels of inorganic nutrients
significantly influenced the P uptake indicating highest mean uptake by 100% RDF (9.90,
17.1,19.9 and 24.3 kg ha'l) at MT, PI, 50% FL and harvest as compared to 75% RDF (9.17,
145, 17.6 and 21.3 kg ha™*) and 50% RDF (6.83, 10.92, 13.0 and 14.1 kg ha)-and lowest P
uptake (4.11, 6.12, 7.7 & 7.8 kg ha™*) was recorded with control. Interaction.effect (Table 5
to 8 & Fig. 4) of organic nutrient sources and inorganic nutrient.levels on P uptake was also
found significant during both the years at PI, 50% FL & harvest. Two years of pooled mean
suggested that nutrient application of 100% RDF + vermicompost 2:t ha™* (M,S,) recorded the
highest P uptake (20.57, 24.92 and 28.26 kg ha™) followed by combination of 100% RDF +
goat manure 5 t ha (20.21, 21.01 and 26.71 kg ha™):PI,"50% FL and harvest and lowest
uptake were recorded with M:S; (5.41, 7.70.& 7.13 kg ha™). Considerable increase in P
uptake was attributed to higher grain and stover. yields realized under organic manuring
practices of vermicompost and goat manure as they supply the macro and micro nutrients and
these manures were utilized as substrate by soil microbial population which in turn were
involved in the process of .mineralization. The combined effect of living ingredients and
organic matter improved nutrient uptake, N, P use efficiencies, rice yield, and soil health
(Naner et al.,2021) thus resulting in more availability of plant nutrients consequently more P
uptake by the crop at harvest. The higher P uptake with higher levels of nutrition was due to
development of extensive and more efficient root biomass with availability of more P for
higher biomass production and higher concentration of nutrients in the plant. Abdullah (2004)
also reported that N and P uptake by rice crop increased due to increase in nutrients level
from 0 to 100% RDF. The combined application of fertilizers and manures increased the
phosphorus uptake of the plants, due to potential ability of organic manures in conversion of
unavailable native and residual fertilizer P to more available chemical forms besides,
increasing use efficiency of P applied to the current crop (Cavigelli and Thien, 2003). These

results are in agreement with the findings of Devi et al. (2018) and Kaur and Kumar (2019).

3.3 Potassium Uptake



The data pertaining to two years mean suggested that potassium uptake by aerobic rice
was influenced by organic nutrient sources and inorganic nutrient levels at different growth
stages (Table 9 & Fig. 5), however their interaction was found to be non-significant.
Significantly more potassium uptake by rice at different growth stages was recorded in M;
treatment (39.7, 60.0, 76.3, 107.1 kg ha™) and was found at par with M3 (38.2, 59.5, 75.2 and
84.0 kg ha™) followed by M, (31.0, 47.8, 59.9 and 82.6 kg ha™) and M; recorded lowest
uptake (25.8, 41.3, 48.6 and 71.5 kg ha™) of potassium at all growth stages. Nutrient level of
100% RDF recorded significantly higher mean potassium uptake (47.3, 70.8, 88.9 and 119.5
kg ha') than 75% RDF (40.5, 62.7, 78.1 and 102.8 kg ha™) and 50% RDF (27.7, 46.7, 58.3
and 83.2 kg ha™) and lowest K uptake was recorded with control (19.3, 28.3, 34.7 and 56.7
kg ha'). Similar observations were made by Mandal et al. (1994) who recorded the highest
uptake of NPK at 100 per cent recommended dose of NPK which'was significantly superior
to the immediate lower levels of fertilizer dose. The“interaction effect between organic
sources of nutrients and inorganic nutrient levels was found non significant during both the
years of study. The enhanced K uptake under organic manuring with vermicompost or goat
manure treatments might be due to acceleration in the process of mineralization of fixed,
native and applied potassium, resulting in more availability of K which caused more uptake
by rice crop at harvest in both the years. Similarly, Kumar and Mathew (1994) reported
beneficial effect of vermicompost and recorded an increase in the nutrient uptake by rice.
Potassium uptake by aerobig rice was significantly influenced by organic nutrient sources and

inorganic nutrient levels.

CONCLUSIONS: Nutrient uptake by aerobic rice was significantly influenced with
application of.organic nutrient sources and inorganic nutrient levels. N, P and K uptakes by
rice. were higher with vermicompost @ 2 t ha™ or goat manure @ 5 t ha™ among organic
sources.and 100% RDF among nutrient levels. Conjunctive use of 75% of RDF along with
vermicompost (M3Ss3) or goat manure (M3Ss) resulted in statistically on par nitrogen and
phosphorus uptake with that of 100% RDF and the lowest nitrogen and phosphorus uptake
were recorded with combination of either neem leaf manure or microbial consortia and no

application of fertilizer (M1S; and M,S;, respectively.)
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Table 1. Nitrogen uptake (kg ha™) of aerobic rice at different growth stages as influenced by organic nutrient sources and inorganic

nutrient levels.

Maximum tillering Panicle initiation 50% flowering At harvest
Treatment 2017 | 2018 Pooled 2017 2018 Pooled 2017|2018 Pooled 2017 2018 Pooled
Mean Mean Mean Mean
Organic nutrient sources (M)
M;: Neem leaf manure 6 tha'’ 34.96 | 40.76 | 37.86 43.7 48.5 46.1 57.3 64.5 60.9 76.4 78.3 77.3
M,: Vermicompost 2 t hat 54,01 | 5751 | 55.76 68.5 74.9 1.7 87.2 95.9 91.6 100.8 106.3 103.5
M3: Goat manure 5 t ha™ 49.08 | 52.50 | 50.79 63.0 69.2 66.1 81.4 89.9 85.6 95.1 100.3 97.7
M,: Microbial consortia 4g kg seed™” | 34.96 | 40.76 | 37.86 48.7 54.3 51.5 62.4 71.3 66.9 84.0 87.5 85.7
& 4kg ha™* soil application
SEmz+ 172 | 1.22 1.31 1.28 1.14 0.73 1.07 1.73 0.73 1.9 1.3 1.6
CD (P=0.05) 594 | 4.22 4.55 443 3.94 2.53 3.70 6.00 2.52 6.6 4.6 54
Inorganic nutrient levels (S)
Si1: 0% RDF 26.06 | 26.69 | 26.37 311 34.0 325 43.0 48.2 45.6 46.7 47.3 47.0
So: 50%RDF 39.90 | 43.85 | 41.88 50.5 56.5 53.5 66.1 78.5 72.3 83.7 90.1 86.9
Ss: 75%RDF 54.11 | 58.45 | 56.28 66.1 72.5 69.3 84.3 91.6 88.0 105.1 109.6 107.4
S4: 100%RDF 59.89 | 67.26 | 63.58 76.2 83.9 80.0 95.0 | 103.3 99.1 120.8 1254 123.1
SEmz+ 162 | 2.02 1.63 1.35 1.48 1.24 1.46 1.71 1.33 1.9 2.0 1.8
CD (P=0.05) 4.74 | 5.90 4.76 3.94 431 3.61 4.27 4.99 3.88 55 5.7 5.2
Interaction
MXS
Semz+ 3.25 | 4.04 3.26 2.70 2.95 2.47 2.92 3.42 2.66 3.80 3.94 3.58
CD (P=0.05) NS NS NS 8.64 9.45 7.90 9.36 | 10.93 8.50 12.15 12.59 11.45
SXM
Semz+ 290 | 2.89 2.56 2.28 2.28 1.76 2.22 2.98 1.86 3.30 2.90 291
CD (P=0.05) NS NS NS 7.29 7.31 5.63 7.10 9.54 5.94 10.57 9.28 9.31




Table.2. Interaction effect of organic nutrient sources and inorganic nutrient levels on nitrogen uptake (kg ha™*) of aerobic rice at

panicle initiation.

Nutrient 2017 2018 Pooled
levels/ M, M, M M, Mean | M; M, M M, Mean ‘{ M M, Ms Ms, [ Mean
Nutrient
sources
S, 27.1 36.9 30.7 29.6 31.1 28.0 41.5 34.3 32.2 34.0 27.6 39.2 325 30.9 32.5
> 38.5 66.2 57.2 40.3 50.5 “ 72.8 64.0 44,7 56.5 41.6 69.5 60.6 42.5 53.5
Ss 47.1 83.4 80.1 53.8 66.1 53.3 89.8 86.3 60.5 725 50.2 86.6 83.2 57.1 69.3
S4 62.1 87.3 84.0 71.4 76.2 68.0 95.4 92.3 79:8 83.9 65.1 91.4 88.1 75.6 80.0
Mean 43.7 68.5 63.0 48.7 48.5 74.9 69.2 54.3 46.1 71.7 66.1 515
Interaction M xS SxM M x S S xM M xS SxM
SEmz+ 2.70 2.28 2.95 2.28 2.47 1.76
CD (P 0.05) 8.64 7.29 9.45 7.31 7.90 5.63
Table.3. Interaction effect of organic nutrient sources and inorganic nutrient levels on nitrogen uptake (kg ha™') of aerobic rice at
flowering.
Nutrient 2017 2018 Pooled
levels/ M, M, M, M, Mean M, M, M, M, Mean M, M, M, M, Mean
Nutrient
sources
S; 38.0 50.0 43.6 40.4 43.0 42.6 55.5 48.8 45.8 48.2 40.3 52.7 46.2 43.1 45.6
S, 49.9 85.8 77.9 50.7 66.1 60.1 97.4 89.9 66.6 78.5 55.0 91.6 83.9 58.6 72.3
S 60.3 102.3 101.8 68.2 83.2 67.2 110.0 110.8 74.7 90.7 63.7 106.1 106.3 71.5 86.9
S4 81.0 106.3 104.8 90.3 95.6 88.1 116.8 112.6 98.2 103.9 | 84.6 111.5 108.7 94.2 99.8
Mean 57.3 86.1 82.0 62.4 64.5 94.9 90.5 71.3 60.9 90.5 86.3 66.9
Interaction M x S SxM M x S SxM M x S SxM
SEmz+ 2.63 2.66 3.67 3.00 2.66 1.98
CD (P 0.05) 8.42 8.52 11.73 9.60 8.51 6.34

M,: Neem leaf manure 6 t ha™

S;: 0% RDF

M,: Vermicompost 2t ha
S, 50% RDF

Ms: Goat manure 5 t ha™

S;: 75% RDF

M.: Microbial consortia seed treatment 4g kg seed™ & soil application 4 kg ha™




Table.4. Interaction effect of organic nutrient sources and inorganic nutrient levels on nitrogen uptake (kg ha™) of aerobic rice at harvest.

Nutrient 2017 2018 Pooled
levels/ M, M, M, M, Mean M, M, M, M, Mean M, M, M, M, Mean
Nutrient
sources
S
' 42.2 48.5 48.0 48.0 46.7 44.3 49.1 48.1 47.9 47.3 43.2 48.8 48.1 47.9 47.0
S
2 67.9 100.2 91.3 75.3 83.7 70.7 108.4 97.4 83.7 90.1 69.3 104.3 94.3 79.5 86.9
S
’ 88.3 121.9 116.7 93.7 105.1 90.0 128.3 122.1 97.9 109.6 89.2 125.1 119.4 95.8 107.4
S
) 107.3 132.5 124.6 118.9 108.1 139.4 133.6 120.6 125.4 | 107.7 | 136.0 129.1 119.8 | 123.1
Mean 66.3 100.7 94.4 76.4 78.3 106.3 100.3 87.5 77.3 103.5 97.7 85.7
Interaction M xS SxM MxS SxM M xS SxM
SEmzx 3.80 3.30 3.94 2.90 3.58 291
CD (P 0.05) 12.15 10.57 12.59 9.28 11.45 9.31

My: Neem leaf manure 6 t ha™

S;: 0% RDF

M.: Vermicompost 2t ha™

S, 50% RDF

Ss:. 75% RDE

Ms: Goat manure 5 t ha'

M.: Microbial consortia seed treatment 4g kg seed™ & soil application 4 kg ha™
S4: 100% RDF




Table 5. Phosphorus uptake (kg ha™) of aerobic rice at different growth stages as influenced by organic nutrient sources and
inorganic nutrient levels.

Maximum tillering Panicle initiation 50%.flowering At harvest
Treatment Pooled Pooled Pooled Pooled
2017 | 2018 Mean 2017 | 2018 Mean 2017 | 2018 Mean 2017 | 2018 Mean
Organic nutrient sources (M)
M;: Neem leaf manure 6 t ha 507 | 641 5.74 7.44 9.74 8.59 101 | 125 114 11.3 14.0 12.6
M.: Vermicompost 2 t hat 8.03 | 10.05 | 9.04 13.78 | 17.02 15.40 | 16.7.| 194 18.0 195 21.6 20.5
M3: Goat manure 5 tha'* 7.64 | 9.34 833 | 1273 | 1549 | 1411 | 156 | 183 16.4 18.3 20.2 19.2
Ma: Microbial consortia 4g kg 6.61 | 7.17 6.89 | 10.05 | 11.26 4 10.65 | 114 | 138 12.6 13.6 16.5 151
seed™® & 4kg ha™ soil
application
SEmz+ 0.30 | 0.22 | 0.30 0.34 0.37 024 | 045 | 040 | 052 0.49 0.66 0.57
CD (P=0.05) 1.03 | 0.75 | 1.03 1.18 1.30 0.85 | 157 | 137 1.78 1.71 2.28 1.97
Inorganic nutrient levels (S)
Si1: 0% RDF 406 | 417 | 411 6.01 6.23 6.12 7.1 8.3 7.7 7.1 8.6 7.8
S;: 50%RDF 6.11 | 755 | 6.83 | 1031 | 1154 | 10.92 | 11.8 | 14.2 13.0 13.6 14.7 14.1
Ss: 75%RDF 8.29 | 10.04 | 9.17 | 1244 | 16.64 | 1454 | 161 | 19.1 | 176 19.9 22.7 21.3
S4: 100%RDF 890 | 11.21 |~9.90 | 1523 | 19.08 | 17.15 | 187 | 22.2 19.9 22.2 26.3 24.3
SEmz+ 037 | 0.39 | 0.33 0.44 0.60 037 | 059 | 0.71 | 0.64 0.56 0.59 0.40
CD (P=0.05) 1.07 | 143 | 097 1.27 1.77 1.09 | 1.72 | 2.07 1.86 1.65 1.72 1.17
Interaction
MXS
Semz+ 0.74 | 0.77 | 0.67 0.44 1.21 074 | 118 | 142 1.27 1.13 1.18 0.80
CD (P=0.05) NS NS NS 1.27 3.87 238 | 3.77 | 455 | 4.08 3.61 3.8 2.6
SXM
Semz+ 058 | 0.54 | 0.55 0.68 0.87 055 | 091 | 100 | 1.00 0.92 1.08 0.85
CD (P=0.05) NS NS NS 2.17 2.79 175 | 291 | 319 | 321 2.9 3.5 2.7




Table.6. Interaction of organic nutrient sources and inorganic nutrient levels on phosphorus uptake (kg ha™) of aerobic rice at panicle initiation.

Nutrient 2017 2018 Pooled
levels/ M, M, Ms M, Mean M, M, Ms My Mean.| M; M, Ms M, | Mean
Nutrient
sources)
S 5.04 7.27 6.63 5.10 6.01 5.77 7.79 5.65 5.71 6.23 5.41 7.53 6.14 5.41 6.12
Sz 7.38 13.24 11.58 9.04 10.31 8.66 14.59 13.00 9.90 11.54 8.02 13.92 12.29 9.5 10.92
S; 8.10 15.4 14.27 12.07 12.44 |1 10.60 21.75 21.34 12.89 16.64 9.33 18.57 17.80 12.5 14.54
S4 9.3 19.2 18.45 13.97 15.23 | 13.92 23.94 21.96 16.52 19.08 | 11.60 | 21.57 20.21 15.2 17.15
Mean 7.4 13.8 12.73 10.05 9.74 17.02 15.49 11.26 8.59 15.40 14.11 10.7
Interaction M x S SxM M x S SxM M x S SxM
SEmz+ 0.44 0.68 1.21 0.87 0.74 0.55
CD (P 0.05) 1.27 2.17 3.87 2.79 2.38 1.75
Table.7. Interaction of organic nutrient sources and inorganic nutrient levels on phosphorus.uptake (kg ha™) of aerobic rice at flowering.
Nutrient levels/ 2017 2018 Pooled
Nutrient sources M, M, M, M, Mean M, M, M, M, Mean M, M, M; M, Mean
S1 6.87 8.47 6.54 6.62 7.12 8.53 9.57 7.41 7.86 8.34 7.70 9.02 6.97 7.24 7.73
S 8.70 14.83 13.85 10.02 11.85 | 10.82 | 16.94 16.71 12.43 14.23 9.76 15.88 15.28 | 11.23 | 13.04
Ss 10.45 | 20.67 20.69 1272 16.13 | 13.20 | 24.05 23.78 15.42 19.11 | 11.82 | 22.36 22.24 | 1407 | 17.62
Sy 1421 | 22.94 21.51 16.33 18.74 | 17.29 | 26.91 25.17 19.58 22.24 | 15.75 | 24.92 21.01 | 17.95| 19.91
Mean 10.06 | 16.73 15.65 11.42 12.46 | 19.37 18.27 13.82 11.26 | 18.05 16.37 | 12.62
Interaction M x S SxM M x S SxM M x S SxM
SEmz+ 1.18 0.91 1.42 1.00 1.27 1.00
CD (P 0.05) 3.77 2,91 4.55 3.19 4.08 3.21

My: Neem leaf manure 6 t ha*

S;: 0% RDF

M, Vermicompost 2t ha*

S;:. 50% RDF

Ms: Goat manure 5 t ha'

S;: 75% RDF

M. Microbial consortia seed treatment 4g kg seed™ & soil application 4 kg ha™
S4: 100% RDF




Table.8. Interaction of organic nutrient sources and inorganic nutrient levels on phosphorus uptake (kg ha™) of aerobic rice at harvest.

2017 2018 Pooled
Nutrient levels/ | M; | M, Ms Ms | Mean| M M, Ms Ms |Mean| M | M, Ms; | Mg | Mean
Nutrient
sources
S1 6.7 8.2 7.0 6.9 7.2 7.6 10.2 8.4 8.0 8.6 713 9.23 7.72 7.43 7.88
Sa 10.4 | 164 15.7 11.7 13.6 10.2 19.8 16.5 12.3 14771 1032 18.08 | 16.10 |11.97| 14.12
S3 12.7 ] 25.9 24.9 16.2 19.9 15.9 27.4 28.1 19.4 22.7 | 1433 | 26.64 2651 |17.78| 21.31
S4 155 | 27.7 25.5 19.9 22.2 22.2 28.9 21.9 26.4 26.3 | 18.89 2826 | 26.71 |23.14| 24.25
Mean 11.3| 195 18.3 13.7 14.0 21.6 20.2 16.5 12.7 20.6 19.3 15.1
Interaction M x S SxM M x S SxM M x S SxM
SEmz 1.13 0.92 1.18 1.08 0.80 0.85
CD (P 0.05) 3.61 2.94 3.78 3.47 2.55 2.72
M;: Neem leaf manure 6 t ha™ M_: Vermicompost 2t ha' . Ms: Goat manure 5t ha™ M,: Microbial consortia seed treatment 4g kg seed™ & soil application 4 kg ha™

S1: 0% RDF S,: 50% RDF Ss: 75% RDF S4: 100% RDF



Table 9. Potassium uptake (kg ha™) of aerobic rice at different growth stages as influenced by organic nutrient sources and inorganic

nutrient levels.

Treatment

Maximum tillering Panicle initiation 50% flowering At harvest
2017 | 2018 | Pooled | o017 | 2018 | POOIEd | o549 | agag | POOIED | o017 | opgg | POOlEd
Mean Mean Mean Mean

Organic nutrient sources (M)

My: Neem leaf manure 6 t ha™

238 | 2718 25.8

38.3 44.2 41.3

455 | 518 48.6

68.0 75.1 715

M,: Vermicompost 2 t ha™

364 | 43.0 39.7

57.2 62.7 60.0

715 | 811 76.3

102.1 112.0 107.1

Mj3: Goat manure 5 t hat

340 | 424 38.2

55.6 63.3 59.5

69.6 | 80.8 75.2

99.1 103.4 84.0

Ma: Microbial consortia 4g kg
seed™ & 4kg ha* soil

28.7 | 334 31.0

44.8 50.7 47.8

56.0 | 63.7 59.9

78.0 87.2 82.6

application
SEmz+ 123 | 133 1.09 1.76 1.36 1.52 217 | 1.93 1.39 2.35 2.35 3.79
CD (P=0.05) 425 | 4.60 3.77 6.08 4.71 5.25 750 | 5.63 4.06 8.14 8.13 13.12

Inorganic nutrient levels (S)

S1: 0% RDF

16.2 | 224 19.3

27.1 29.6 28.3

335 | 359 34.7

54.8 58.6 56.7

S;: 50%RDF

255 | 298 21.7

43.8 49.6 46.7

543 | 623 58.3

78.6 87.8 83.2

Ss: 75%RDF

376 | 434 40.5

59.0 66.3 62.7

735 | 828 78.1

98.7 107.0 102.8

S4: 100%RDF

43.6 | 51.0 473

66.1 75.5 70.8

814 | 964 88.9

115.1 124.3 1195

SEm+ 1.03 | 152 0.84 157 1.01 1.22 1.95 3.85 2.78 2.1 29 5.10
CD (P=0.05) 3.00 | 444 2.44 4.60 2.96 3.55 569 | 12.33 8.90 6.2 8.5 14.87
Interaction NS NS NS NS NS NS NS NS NS NS NS NS
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