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Abstract

Vermicompost and nitrogen scheduling on periodic nutrients availability in soil at different growth stages
of rice crop were studied with rice (PB-1) and wheat (PBW 502) with two field experiments conducted
during 2011-12 and 2012-13 in the Sardar Vallabhbhai Patel University of Agriculture and Technology,
Meerut. Analysis of soil for different physicochemical properties of soil at different growth stages of rice
was done. Availability of soil N increased due to addition of vermicompost and more availability was
found with delayed application of vermicompost. Phosphorous and potassium were higher in those
treatments where vermicompost was applied with 75% N and 100 % PK. Slightly lower soil pH was
found with the application of 100% NPK. At all the stages maximum electrical conductivity was found in
T1 where no fertilizer was applied. At flowering highest organic carbon percent in soil was found in case
of To while at harvest in T1o during both the years. With exception of T rest of the treatments were found
statistically at par in respect of available soil Mn during both the years. The application effect of
vermicompost on the availability of soil copper was not found at any stage. Availability of zinc at harvest
did not varied significantly due to timing of vermicompost. At harvesting Fe varied from 10.75 to 13.13
and 10.27 to 12.27 mg kg during 2011 and 2012 respectively.

Keywords: vermicompost, nitrogen, rice, nutrient availability

Introduction

Increased production of rice and wheat helped in self-sufficiency in food grain production.
Unsystematic use of inorganic fertilizers and plant protection chemicals for maximizing crop
yield has resulted in the deterioration of the physical, chemical and biological properties of
rice—wheat growing soils. Growth rate of rice and wheat yields are either stagnant or have
declined. Therefore despite the early benefits, Instead of a positive increase in production and
productivity, it has become apparent that there are many negative impacts from the green
revolution such as reduced natural fertility of soil, salinization of the agricultural soils, decline
in soil organic matter content, and poor soil physical condition particularly in rice-wheat
system. Deficiency of secondary and micro plant nutrients is mainly attributed to almost
neglect of organic manures by farmers after chemical fertilizer became available in the market.
In rice-wheat areas of north-west India, deficiency of Zn, Cu, and Mn have been found to the
extent of 52-75%, 8.32%, 2.4%, and 1-8% respectively (Yadav et. al., 1998) [¥°l. Use of both
organic and inorganic to increase crop production is called integrated nutrient management.
INM system refers to a balanced use of chemical fertilizer in combination with organic
sources. These organic sources may be organic manures, green manure, rural wastes, crop
residues, bio-fertilizers and vermicompost.

Vermicompost is a natural organic product which is eco-friendly; it does not leave any adverse
effects either in the soil or in the environment. Much interest in vermicomposting has been
noticed due to the fact that earthworms play an important role in soil improvement, organic
matter decomposition and enhancing plant growth (Gupta and Bhagat, 2004) €. Certain
metabolites produced by earthworms may also be responsible to stimulate the plant growth.
Vermicompost also helps in preventing plant diseases (Surekha and Rao, 2000) B, The mucus
associated with the cast being hygroscopic absorbs water and improve water holding capacity.
A positive effect of vermicompost application on yield attributes and yield of various crops
have been reported by Vasanthi and Swamy (2000) 34; Ranwa and Singh (1999) % Das et al.
(2002) B and Singh et al. (2005) 281, Organic sources are applied in soil well before sowing or
as basal so that it may stabilize its C: N ratio to an ideal value. A very few work had been
documented on the scheduling of organic sources for a particular crop sequence.
Vermicompost having an ideal C:N ratio can be tested for its scheduling in rice-wheat
sequence. In the present study an attempt was made to study the effect of timing of
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vermicompost application in integrated mode on soil
properties at different growth stages of rice.

Materials and Methods

Two field experiments were conducted during 2011-12 and
2012-13. The study area was CRC of Sardar Vallabhbhai
Patel University of Agriculture and Technology, Meerut
(U.P.) which is located at latitude of 29° 40’ north and
longitude of 77942’ east and at an altitude of 237 meter above
mean sea level has semi-arid to sub-tropical climate. The
experimental soil was sandy loam in texture having, low
organic carbon, available nitrogen and medium in phosphorus
and potassium. To study the effect of vermicompost
scheduling on plant nutrient content and uptake at different
growth stages of rice crop consisting ten treatments including;
T1-Control (without NPK) in rice, T»-100% RDF to rice, Ts-
75% N,100% P and K+Vermicompost @ 2 ton ha* as basal to
rice, T4-75% N,100% P and K +Vermicompost @ 2 ton ha™at
tillering stage to rice, Ts-75% N, 100% P and K +
Vermicompost @ 2 ton ha at panicle initiation, Te-75% N,
100% P and K + Vermicompost @ 2 ton ha* at flowering
stage to rice, T7-50% N, 100% P and K + Vermicompost @ 4
ton ha'! as basal to rice, Ts-50% N, 100% P and K +
Vermicompost @ 4 ton ha™ at tillering stage to rice, To-50%
N, 100% P and K + Vermicompost @ 4 ton ha? at panicle
initiation to rice and T13-50% N,100% P and K +
Vermicompost @ 4 ton ha' at flowering stage to rice.
Recommended dose of fertilizers (NPK) for rice crop was
120, 60 and 60 kg ha?, respectively. The pH was determined
in (1:2) soil water suspension (Jackson, 1973) ', The soluble
salts in soils were measured with a conductivity meter, the
electrical conductivity was expressed as deci-Siemens per
meter (dSm™), organic carbon was estimated by modified
Walkley and Black (1934) [ method as described by Jackson
(1967) 1 available nitrogen was determined by alkaline
permanganate method (Subbiah and Asija, 1956) [,
determination of available phosphorus was done by Olsen’s
method (Olsen et al, 1954) [ available potassium was
determined by using neutral ammonium acetate as an
extractant (Hanway and Heidal, 1952) ¥, available zinc, iron,
manganese and copper in soil were extracted by DTPA
extractant (Lindsay and Norvell, 1978) [*8. The raw data
collected for all parameters at different crop stages during the
course of investigation was compiled and subjected to
statistical analysis using the analysis of variance technique
(Gomez and Gomez, 1984) [, The critical difference (at 5 %
level of probability) was computed for comparing treatment
mean.

Results

Available Nitrogen (kgha?) in soil at different growth
stages

At maximum tillering stage available soil N (kg ha) varied
from 204.03 to 241.53 and 216.94 to 256.97 during 2011 and
2012, respectively (Table 1). With exception of Tzand T rest
of the treatments were found significantly inferior to T, in
respect of available soil N during both the years. Basal
application of vermicompost over 75% N, 100% PK and 50%
N, 100% PK resulted in significantly higher available soil N
than the other respective treatments of these nutrient levels.
Soil available N at panicle initiation stage declined from the
value recorded at maximum tillering under different
treatments. Available N in soil at this stage varied from
196.07 to 249.73 and 208.98 to 257.78 (kg ha) during 2011
and 2012 respectively. The maximum available soil N 249.7

and 257.7 kg ha! in T, were statistically at par with T3 and
found significantly higher than the remaining treatments in
both the years. The available N in soil at flowering stage
varied from 186.30 to 240.37 and 199.21 to 247.07 (kg hal)
during 2011 & 2012 respectively. Available soil N in T, was
found significantly lower than the T3, T4 during 2012 but such
effect was not noticed during 2011 where T, was at par to Ts.
Impact of vermicompost inclusion over 75%N, 100%PK and
50% N, 100% PK was also noticed at this stage by recording
higher N availability. At harvesting Maximum available soil
N 238.3 and 245.8 kg ha' statistically at par to Toand
significantly higher than the remaining treatments was found
in Ty during 2011 & 2012. Availability of soil N increased
due to addition of vermicompost and more availability was
found with delayed application of vermicompost.

Available phosphorus (kg ha?) in soil at different growth
stages

P in soil varied from 15.84 to 21.65 and 12.68 to 24.84 kg ha
tat maximum tillering available during 2011 and 2012
respectively (Table 2). Maximum available P in soil during
both the years statistically at par to Tz and significantly higher
than the remaining treatments was found in T,. The effect of
basal application of vermicompost with 50% N, 100% PK
was non-significant. Availability of phosphorus in control plot
was statistically at par to most of the treatments of 50%
during 2011 but it was significantly lower than all the
treatments during 2012. At panicle initiation stage available
soil P declined from the available P recorded at maximum
tillering stage in all the treatments and ranged from 15.17 to
19.45 and 11.76 to 22.89 kg ha? during 2011 and 2012
respectively. The available P in soil at flowering stage further
decreased in all the treatments and varied from 14.01 to 17.78
and 11.31 to 14.64 kg ha' during 2011 and 2012,
respectively. At harvest P in soil varied from 13.18 to 17.77
and 11.25 to 13.64 kg ha* during 2011 and 2012 respectively.
Maximum available P in soil during 2011, statistically similar
to Ts, Ta, Ts, and Ty significantly higher than the rest of the
treatments was found in T1o.

Available Potassium (kg hal) in soil at different growth
stages

At maximum tillering stage available K in soil varied from
220.17 to 260.40 and 200.34 to 267.66 kgha* during 2011
and 2012 respectively (Table 3). Although the basal
application of vermicompost did not resulted any significant
effect but the value was comparatively higher than the other
treatments where vermicompost was not applied. At panicle
initiation stage available soil K declined from the maximum
tillering in all the treatments and ranged from 210.03 to
263.42 and 190.05 to 250.61 kg ha' during 2011 and 2012
respectively. Available K in soil was significantly higher in
the treatment receiving vermicompost application at
maximum tillering than as basal with 75% N, 100% PK and
50% N, 100% PK during both the years. The available K in
soil at flowering stage further decreased in all the treatments
and varied from 208.88 to 254.31 and 176.58 to 265.50 kg ha
! during 2011 and 2012, respectively. Available soil
potassium in the treatments receiving vermicompost
application at panicle initiation stage over 75% N, 100% PK
was significantly higher than the treatments of respective
nutrient level during both the years. At harvest available
potassium in soil varied from 204.37 to 246.51 and 170.49 to
253.46 kg ha'* during 2011 and 2012 respectively.
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Available Iron (mg kg?) in soil at different growth stages
At maximum tillering stage DTPA extractable iron varied
from 11.28 to 12.73 and 10.98 to 12.07 mg kg™ during 2011
and 2012 respectively (Table 4). Maximum available iron in
soil statistically similar to T3 and significantly higher than the
rest of the treatments was found in T7. Availability of soil iron
at panicle initiation stage varied from 11.19 to 13.75 and
10.68 to 12.94 mg kg? during 2011 and 2012, respectively.
Maximum available soil Fe statistically at par to Tg and
significantly higher than the remaining treatments during both
the years was found in T4 Application 75% N, 100% PK
along with 75% N, 100% PK at maximum tillering resulted in
significantly higher available soil Fe than the treatments
where along with 75% N, 100% PK vermicompost was
applied at the time of transplanting but such effect was not
noticed with 50% N, 100% PK. The available soil iron at
flowering stage varied from 10.96 to 13.93 and 10.48 to 13.81
mg kg? during 2011 and 2012 respectively. The maximum
available soil iron statistically at par to Ts and significantly
higher than the remaining treatments during both the years
was found in T,. Delayed application of vermicompost along
with 75% N, 100% PK and 50% N, 100% PK resulted in
significantly higher availability of iron than the earlier
applications. At harvesting Fe varied from 10.75 to 13.13 and
10.27 to 12.27 mg kg™ during 2011 and 2012 respectively.

Available Zinc (mg kg?) in soil at different growth stages
At maximum tillering stage available zinc differ from 0.37 to
0.56 and 0.29 to 0.56 mg kg?! during 2011 and 2012,
respectively (Table 5). Slightly higher available zinc was
found with the application of vermicompost. At panicle
initiation available Zn varied from 0.33 to 0.59 and 0.30 to
0.57 mg kg during 2011 and 2012, respectively. The Zn at
flowering stage varied from 0.26 to 0.54 and 0.24 to 0.55 mg
kg? during 2011 and 2012 respectively. At this stage the
availability of zinc in T, was slightly lower than the other
treatments where fertilizers were applied and in some
instances it was significantly lower. At harvest stage
availability of zinc varied from 0.22 to 0.53 and 0.20 to 0.53
mg kg during 2011 and 2012 respectively. At this stage it
was also noticed that the availability of zinc was
comparatively higher due to application of vermicompost at
various stages. Availability of zinc at harvest did not varied
significantly due to timing of vermicompost application
although marginally higher values were recorded with
delayed application.

Available copper (mg kg?) in soil at different growth
stages

At maximum tillering stage Cu in soil varied from 1.94 to
2.70 and 1.93 to 2.66 mg kg 2011 and 2012 respectively
(Table 6). Similarly at panicle initiation stage available
copper in soil differ from 1.93 to 2.64 and 1.92 to 2.65 mg kg
! during 2011 and 2012 respectively. The available copper in
soil was found 1.93 to 2.58 and 1.92 to 2.59 mg kg™ under
different treatments at flowering stage during 2011 and 2012
respectively. After the harvest of rice crop the availability of
copper was found to range between 1.89 t0 2.55 mg kg*
during 2011 and 1.88 to 2.56 mg kg* during 2012. With
exception of Ty (Control) the availability of copper in soil did
not differ significantly at various growth stages due to
application of different treatments during both the years. The
application effect of vermicompost on the availability of soil
copper was not found at any stage.

Available Manganese content (mg kg?) in soil at different
growth stages

At maximum tillering stage available soil Mn differ from 6.35
to 7.43 and 6.34 to 7.44 mg kg? during 2011 and 2012
respectively (Table 7). With exception of T; (control) rest of
the treatments were found statistically at par in respect of
available soil Mn during both the years.

Organic carbon (%) in soil at different growth stages

The highest organic carbon percent 0.474 and 0.477 during
2011 and 2012, respectively, was recorded in T where basal
application of 4 tons of vermicompost was made with 50 %
N, 100% PK (Table 8). The lowest organic carbon 0.402 and
0.394 percent during 2011and 2012, respectively was found in
control plot (Ty). At Panicle initiation stage the organic
carbon (percent) varied from 0.397 to 0.473 and 0.391 to
0.479 during 2011 and 2012, respectively. The highest
organic carbon percent 0.473 and 0.479 percent during 2011
and 2012, respectively, was recorded in Tg where application
of 4 tons of vermicompost was made at maximum tillering
stage. The lowest organic carbon 0.397 and 0.391 percent
during 2011and 2012, respectively was found in control plot
(T1). Organic carbon (percent) varied from 0.393 to 0.472 and
0.386 to 0.474 during 2011 and 2012, respectively at
flowering and 0.388 to 0.470 and 0.382 to 0.472 at harvest. At
flowering highest organic carbon percent in soil was found in
case of Tg while at harvest in T1o during both the years.

Soil pH at different growth stages

The maximum pH 8.18 and 7.83 during 2011 and 2012,
respectively, was recorded in T, where no any fertilizer was
applied (Table 9). At panicle initiation stage the pH of soail
varied from 7.74 to 8.15 and 7.40 to 7.77 during 2011 and
2012, respectively. The maximum soil pH range 8.15 and
7.77 during 2011 and 2012, respectively, was recorded in Ty
where any fertilizer was not applied. Soil pH varied from 7.76
t0 8.12 and 7.41 to 7.71 during 2011 and 2012, respectively at
flowering and 7.74 to 8.09 and 7.43 to 7.67 at harvest.
Maximum soil pH at both the stages was found in Tiduring
both the years. The soil pH at different growth stages was
lower in T, during both the years. EC (dSm™?) of soil at
different growth stages

At Maximum tillering stage the electrical conductivity of soil
varied from 0.17 to 0.25 and 0.17 to 0.28dSm during 2011
and 2012, respectively (Table 10). The maximum electrical
conductivity range 0.25 and 0.28 dSm* during 2011 and 2012
was recorded in T; where any fertilizer was not applied.
Electrical conductivity of soil at panicle initiation varied from
0.18 to 0.27dSm™* and 0.18 to 0.27dSm during 2011 and
2012 respectively. The maximum electrical conductivity was
recorded in T: during both the years. The electrical
conductivity of soil varied from 0.17 to 0.24 and 0.18 to
0.26dSm™ during 2011 and 2012, respectively at flowering
and 0.17 to 0.26 and 0.17 to 0.25dSm™* at harvest. At all the
stages maximum electrical conductivity was found in T;
where no fertilizer was applied.

Discussion

Addition of optimal amount of nitrogen in T, and
mineralization of added vermicompost along with 75% N and
100 % PK at different growth stages resulted in significantly
higher nitrogen. The result was supported by Vasanthi and
Swamy, 2000 4, Total and available N content were also
reported to increase significantly with the addition of organic
matter (Nahar et al., 1995) [, Jat and Ahlawat (2006) (%
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reported that application of vermicompost markedly increased
total soil N and available soil P status after chickpea and
maize after each cropping season over no vermicompost.
Vanilarasu and Balakrishnamurthy (2014) % observed that
application of organic manure and amendments increases
available nitrogen and soil organic carbon. Optimal level of
phosphorus and potassium resulted in comparatively higher P
and K availability at maximum tillering stage. Thereafter
availability of phosphorous and potassium was higher in those
treatments where vermicompost was applied with 75% N and
100 % PK. Water soluble potassium improved in the soil
significantly after rice and wheat with incorporation of
compost in the soil at two different levels (Sarwar et al.,
2008) 261, Kumar et al. (2017) 4 %1 reported that with the
100% NPK application initially nutrients availability was
higher and that might have resulted in better growth and there
by more dry matter accumulation. Release of phosphorous
and potassium from added vermicompost might have enriched
the available soil phosphorous and potassium. Bhandari et al.,
199214 also reported that the NPK fertilizer at 100 % level
and their combined use with organic N sources also increase
the available N and P by 5.21 kg and 0.8-3.8 kg ha* from
their initial value. Vasanthi and Swamy (2000) 4 Singh et
al. (2017) @7 also reported that available NPK and
micronutrients were higher in the treatment receiving
vermicompost. The combined application of organic and
inorganic N sustained the productivity. Rai et.al., 2011 24
also reported that he effect of phosphate and sulphur were
found effective in increasing the availability of P at higher
doses and the amount of P was found greater in the surface
soil in comparison to sub-soil. This might be due to low
mobility of P to lower depths of soil hence less availability.
The available nutrients like N, P and K increased significantly
with the application of various organic sources of nutrients in
combination with fertilizers over fertilizer alone. The soils
showed the increase in available K status, water soluble and
fixed K and maximum amount of K released at 84 days of
incubation (Kaur and Benipal, 2006) 1. P and K in soil
increased with the addition of vermicompost in soil (Rahman
and Nath, 2013) 22,

Available micronutrients in T, were lower and in some cases
significantly lower than the treatments consisting application
of vermicompost. Effect of organic matter addition to
improve the availability of micronutrients is well documented
therefore results is well expected. In T, due to vigorous plant
growth, much amount of these micronutrients was extracted
from soil therefore lower availability is well expected (Ranwa
and Singh, 1999) %1, Slightly increase in the availability of
zinc, iron, copper and manganese in soil with the application
of organics has been reported by Kumar et al., 2012 6],
DTPA extractable Zn content in Zn treated and Farmyard
manure added plots significantly increased as compared to
other plots where Zn was not applied (Arbad et al., 2014) ™,
The most significant influence of vermicompost in increasing
the solubility and availability of iron in soil is through
solubilisation and mass flow in immediate vicinity of plant
(Prasad et al., 2010) 1, Organic carbon in soil at different
growth stages remained unaffected due to application of
different treatments. Kumar et al. (2017) 1 %] reported that
with the advancement in crop growth percent organic carbon
declined gradually. Conversion of natural ecosystems into
agricultural lands for intensive cultivation severely depletes
SOC pools (Kumar et al. 2013) 71, Organic carbon percent in

soil at different growth stages was comparatively higher with
the application of higher level of vermicompost (Bhaskar,
2003; Tolanur and Bahanur, 2003) [* ¥21, Soil pH measured at
different growth stages remained unaffected due to
application of different treatments. However, slightly lower
soil pH was found with the application of 100% NPK and
higher in control. This variation may be due to performance
of crop growth in these two treatments. Bhat (2013) [
reported that a significant decrease in soil pH and EC was
observed in organic treatments. Application of compost alone
and in combination with chemical fertilizer reduced the soil
pH; ammonical nitrogen is a preferential source of nitrogen
for rice. Singh et al., 2014 ! found that with the application
of N through organic sources, the value of pH decreased
significantly. With better plant growth more ammonical -N
will be extracted from soil and H* ions will be released to soil
solution. While in case of control less NHs*-N will be
available for absorption therefore less H* ions will be
released. Reduction in soil pH was also observed with the
addition of vermicompost which is obvious due to production
of wvarious organic acids on the decomposition of
vermicompost (Duhan and Singh, 2002; Rai et. al., 2012) [¢
231 Electrical conductivity of soil at the different growth
stages of rice also remains unaffected with the application of
different treatments. Comparatively lower electrical
conductivity was recorded with reduced amount of NPK
while higher in case of T;.

Table 1: Effect of different treatments on available nitrogen (Kg ha
1) in soil at different growth stages.

Max. Panicle
Treatments  Tillering Initiation
2011|2012 | 2011 | 2012 | 2011 | 2012 | 2011 | 2012

Flowering | At Harvest

T1 204.03]216.94/196.07]|208.98(186.30199.21/180.47/193.38,

T2 239.00[249.43/228.10|239.40[219.101231.53213.47225.90,

T3 241.53]256.97|239.90|253.34(225.37[238.68221.40[236.84

T4 227.47235.52|249.73|257.78[230.63240.81228.83236.88

Ts 226.07|232.77|217.80|224.50[240.37]247.07(213.17]226.44

Te 226.17]233.69]217.30|224.82[208.33215.85[220.601232.90,

T7 228.83]241.74/223.83|231.73209.90217.80203.57211.47

Ts 217.00/230.29)233.47]246.75[216.20229.49209.10[222.39

Ty 217.37]230.64{208.57|221.84[230.67]242.941232.50239.20

To 215.07]227.36|209.73|222.69|199.43210.72238.26245.78

SE(m) [3.62|362| 342|385 |343|213|246]2.30

CD at5% |10.84|10.84|10.23|11.52110.28| 6.36 | 7.37 | 6.89

Table 2: Effect of different treatments on available phosphorus (Kg
ha1) in soil at different growth stages.

Max. Panicle
Tillering Initiation
2011 | 2012 | 2011 | 2012 |2011]|2012{2011|2012

Treatments Flowering| Harvest

T1 15.84 |12.68 | 15.17 | 11.76 |[14.01]11.31]13.18]11.25

T2 19.75 2358 | 17.25 | 21.87 [15.4911.7814.56/10.64

Ts 21.65|24.84| 19.26 | 22.64 [17.3914.26/16.53/12.61]

T4 17.13120.05| 19.45 | 22.89 [17.52)14.47]16.66[12.74

Ts 17.15]20.08 | 16.83 | 19.14 [17.7814.6415.67]10.75

Te 17.07 | 20.04 | 16.44 | 19.88 [15.4411.7916.64/10.72

T7 17.76 | 20.36 | 16.88 | 19.21 [15.8511.3515.88]10.92

Ts 16.69 | 19.43 | 16.53 | 19.95 [15.80/11.30[15.41/10.53

Ty 16.68 | 19.42 | 16.08 | 19.12 [16.38/12.26/16.58/12.66)

T 16.69 | 19.43 | 16.14 | 19.18 [15.17]11.0517.77]13.64

SE(m) 0.76 | 1.44 | 00.85 | 00.86 [0.62]0.89|0.64|0.92

CDat5% | 2.28 | 430 | 255 2.59 |1.84|2.67|1.90|N.S.
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Table 3: Effect of different treatments on available potassium
(Kgha'?) in soil at different growth stages.

Table 7: Effect of different treatments on available manganese (Mn)
(mg kg™) in soil at different growth stages.

Max. Panicle Flowering Harvest TreatmentsMaX' TilleringPanicle InitiationFlowering| Harvest

Treatments| _Tillering Initiation 2011 | 2012 | 2011 | 2012 |2011|2012]201112012)

2011 | 2012 | 2011 | 2012 | 2011 | 2012 | 2011 | 2012 T1 6.35 | 6.34 | 6.34 6.33 [6.34(6.33|6.30(6.29

T1 220.17200.34210.03|190.05[208.88/176.58204.37/170.49 T2 743 | 744 | 743 7.43 |7.37|7.37|7.34|7.34

T2 260.40267.66|242.97|239.25[228.37]241.52225.28238.46 Ts 743 | 743 | 742 7.43 |7.38|7.39|7.35|7.36

Ts 246.54]254.75|254.93|245.85[231.36[243.52233.21)242.37| Ty 742 | 742 | 7.42 7.42 |7.37|7.38|7.36|7.37

T4 243.63]252.84(263.42|250.61[240.39239.53236.88244.73 Ts 741 | 742 | 741 7.42 |7.35|7.33|7.31|7.32

Ts 242.76250.97|234.88|242.57|254.311265.50240.37[249.24 Ts 741 | 741 | 741 7.41 |7.34|7.34(7.35|7.33

Ts 241.71]249.92|229.99|240.85[228.37]241.52246.51]253.46 T7 739 | 739 | 7.38 7.38 |7.26|7.27|7.25|7.26

T7 244.66/252.82|238.01|245.63|232.02]244.95226.37[237.67| Ts 738 | 738 | 7.38 7.38 |7.25|7.26(7.24|7.24

Ts 235.80242.07|248.22|233.94[237.42)241.67230.47[238.17| To 737 | 738 | 7.36 7.37 |7.25]7.25|7.23|7.24

Ty 233.59237.80231.59|231.46|238.741243.53231.81]240.85 To 736 | 7.37 | 7.36 7.37 |7.24|7.25|7.24|7.24

Tio 234.69239.22|233.03|232.62[223.09236.84239.03247.32 SE(m) 0.20 | 0.20 | 0.66 0.50 [1.72|0.68|0.63]0.39

SE(m) [230 (196|165 |141 141141144134 CDat5% | 0.60 | 0.57 | N.S. N.S. |[N.S.IN.S.|N.S.IN.S.
CDat5% | 6.88 | 5.88 | 4.95 | 422 | 422 | 422 | 432 |4.01

Table 8: Effect of different treatments on organic carbon (%) of soil

Table 4: Effect of different treatments on available iron (Fe) (mg kg
1) in soil at different growth stages.

at different growth stages of rice

Table 5: Effect of different treatments on available zinc (Zn) (mg
kg™?) in soil at different growth stages.

Max. Panicle Flowering|At harvest

Treatments Max. Tillering | Panicle Initiation | Flowering | Harvest Treatments| Tillering Initiation
2011 | 2012 | 2011 | 2012 |2011]2012)2011) 2012 2011 | 2012 | 2011 | 2012 [2011|2012|2011[2012
T, 1112811099 | 1119 | 1068 110.96110.48/10.75|10.27 T, [0.4020.394 | 0.397 | 0.391 0.3930.3860.3880.382

T, 11.67 | 11.29 | 11.43 | 11.27 |11.39|10.73]10.91[10.75

T, 1236 11207 | 1263 1191 1118510 83(11.3310.31 T2 0.460 | 0.465 | 0.454 | 0.458 |0.4490.453/0.447/0.448|
T, 1159 | 1116 | 13.75 12.94 11259/1250(11.62/11.03 T3 0.472 | 0.476 | 0.462 | 0.461 |0.464(0.467/0.461/0.463]
T 11.09 | 11.31 | 11.38 | 11.34 |12.32[12.24]11.95/10.86 T4 0.454 10458 | 0.473 | 0.475 |0.4680.47100.4630.466
Te 1131 | 11.29 | 11.77 1156 |11.65/11.03]12.30(12.22 Ts 0.453 | 0.456 | 0.446 | 0.449 |0.469(0.4730.464(0.465|
T, 12.73 | 1207 | 12.96 | 12.01 |11.64|11.03[11.42|10.97 Te 0.452 [ 0.455 | 0.445 | 0.447 [0.446/0.4470.467/0.468
Te 11.32 | 11.43 | 1323 | 12.25 |13.21|12.13[11.95/10.87 T7 0.474]0.477] 0.464 | 0.468 [0.461)0.4630.4550.457
T 1181 [ 1111 | 1180 | 11.78 |13.93]13.81]11.88]10.76 Ts | 0.459 | 0.463 | 0.473 | 0.479 |0.4610.4630.4570.454
Tio 11.38 | 11.03 11.35 11.33 |12.29(10.99|13.13(12.27 T 0.457 1 0.460 | 0.452 0.457 10.47200.47410.466/0.458
SE(m) ) 020 | 0.24 | 0.9 | 028 102010201021 10.20 Tw | 0.455| 0.459 | 0.450 | 0.455 [0.4490.4540.470/0.472
CDat5% | 060 | 0.71 | 057 | 0.82 |059]0.59]0.63]059 SE(m) 10,038 0.038 | 0.022 | 0.028 [0.0320.0320.0380.038
CDat5% | N.S. | N.S. N.S. N.S. |N.S.[N.S.|N.S.|N.S.

Table 9: Effect of different treatments on pH of soil at different

Treatment Max. TilleringPanicle InitiationFlowering Harvest growth stages of rice 2011-2012.
2011 | 2012 | 2011 2012 |2011201220112012 Max. TilleringPanicle Initiation|Flowering/At harvest
T1 0.37 | 0.29 0.33 0.30 |0.26|0.24|0.22|0.20 Treatments
2011 | 2012 | 2011 2012 [2011]2012(2011|2012
T 054 | 0.55 | 0.47 0.50 |0.40|0.41)0.34|0.35 T 818 | 783 | 815 777 18.1217.7118.0917.67
T3 0.56 | 0.56 | 0.53 0.53 10.49/0.50/0.48/0.49 T, 7'71 7.48 7'74 7'43 7.76 7'41 7'91 7'59
Ta 0.55 | 0.56 | 0.58 0.56 |0.52]0.54|0.53|0.52 Ts 7.85 7'59 7.84 7.56 7.87 7.58 7.85 7'57
Ts 0.54 | 0.55 0.56 0.53 |0.53]0.55|0.51|0.50 Ts 7.83 7'57 7.86 7'54 7.88 7.56 7.87 7.58
Te 052 | 0.54 | 0.52 0.55 ]0.54]0.53|0.52|0.53 Ts 7'94 7'55 7.89 7'52 7.85 7'53 7.84 7'55
T7 0.57 | 0.58 | 0.53 0.51 |0.48]0.49|0.45|0.46 To 7.82 7.67 7.85 7'51 7.86 7'52 7.85 7'53
Ts 0.50 | 0.51 | 0.59 0.57 |0.50|0.47|0.48|0.45 . : . : . : . .
T7 7.75 | 7.49 7.78 7.43 |7.80|7.45|7.79|7.46
To 053 | 053 | 0.54 0.52 10.47]0.46|0.47(0.48
Ts 7.72 | 7.46 7.76 741 |7.78|7.42|7.76|7.44
T 0.51 | 0.52 0.53 0.54 |0.46|0.48|0.46|0.48
To 7.81 | 7.45 7.97 740 |7.95|7.62|7.74|7.43
SE(m) 0.02 | 0.03 | 0.03 0.03 |0.03]0.03|0.03|0.03 T 774 1753 | 7.77 767 (7.797.4417.7717.25
CDat5% | 0.07 | 0.09 | 0.09 0.10 |0.10{0.070.08/0.08 L : : : : : : : :
- - - - - - - - SE(m) 0.11 | 0.11 | 0.11 0.11 ]0.09|0.11|0.08|0.11
. . CDat5% | N.S. | N.S. N.S. N.S. |N.S.[N.S.|N.S.|N.S.
Table 6: Effect of different treatments on available copper (Cu) (mg >
IR :
kg™) in soil at different growth stages. Table 10: Effect of different treatments on EC (dSm™) of soil at
Treatments Max. Tillering | Panicle Initiation | Flowering | Harvest different growth stages of rice
2011 | 2012 2011 2012 |2011]2012/2011]2012 Treat ts Max. Tillering | Panicle Initiation | Flowering | Harvest
T, 1.94 | 1.93 1.93 1.92 [1.93(1.92(1.89|1.88 reatments = T o T 2011 | 2012 201112012 201112012
T 263 | 264 | 263 | 262 |256)|257|2.53|2.54 T 025 | 028 | 027 | 0.27 |0.24]0.26]0.26]025
Ts 270 | 266 | 264 2.65 |2.58)2.59|2.55|2.56 T, 023 [ 026 | 0.25 0.25 [0.22]0.240.24]0.23
T, 264 | 264 | 2.63 2.64 |2.57|2.58 (254|255 T, 022 | 024 | 0.23 0.22 [0.23]0.23[0.25[0.24
Ts 2.59 | 2.59 2.58 2.58 |2.52|2.52(2.49]|2.49 Ts 021 | 023 | 022 021 [0.22]0.22]0.23]0.23
Te 2.65 | 2.60 2.59 259 |2.53|2.54(2.50]2.51 Ts 020 | 022 | 021 0.23 ]0.20]0.23|0.22]0.22
T, 2.62 262 261 262 255(256(252(2.53 Ts 0.19 0.21 0.20 0.22 0.210.21]0.19|0.21
Ts 261 | 262 | 261 261 |255|255 252|252 ? 8-1; 8-13 8-23 8-ig 8-12 8-;8 8-1; 8-12
To 261 262 261 261 |25412355]251|252 T8 0.19 0.18 0.19 0.20 0.18 0.19 0.17 0.17
Tio 261 | 261 | 260 | 261 1254125525125 ™ 0.07 | 048 | 018 | 019 [0.17]0.18]0.18]0.9
SE(m | 007 | 010 | 009 | 012 |010]013]0.11]0.14 SE(m) | 0.063 | 0.067 | 0.062 | 0.068 |0.060|0.056]0.054]0.059
CD at 5% 0.21 0.29 0.26 0.35 0.30 [ N.S. |0.33|N.S. CD at 5% N.S. N.S. N.S. N.S. NS. INS. INS.NS.
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