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Abstract : An experiment was conducted at Agronomy Research Station, OrissaUniversity of Agricultureand Technology, Bhubaneswar during
Kharif season of 2012 to study the effect of different fertility levels, planting patterns per hill and their interaction on productivity of rice
variety ‘Lalat’” under SRI. F, (FYM @ 15t ha' + vermicompost 2 t ha® + neem cake 250 kg ha') gave highest yield (8.76 t ha). It was found
that twice or thrice splitting of N was at par (7.62 and 7.57 t ha'). Highest harvest index was recorded from F, (51.11 %) among main plotsand
P, (25x25cm spacing with 1 seedling hill ) i.e. 50.41 per cent among subplots. F,(FYM @5t ha’+ N : P,0,: K,O @ 30:30:30 kg ha* basal)
and P, (30x30 cm spacing with 1 seedling hill%) gave the lowest harvest index (45.74 % and 43.33 %, respectively). Three plants per hill with
wider spacing of 30x30 cm gave the highest yield among all planting patterns. Wider spacing was found more beneficial. More than one plant
per hill had given increased yield dueto higher plant population per m? in comparison to one plant per hill. Fertility level (F,) with half of RDF
of nitrogen, recorded the lowest yield (5.87 t ha'). Among the subplots the lowest yield was recorded in P, i.e. one seedling per hill at 30x30
cmspacing (6.75t ha?).
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INTRODUCTION crop grown on about 70 per cent and 50 per cent of the gross
] ] ) ] ) cropped area during Kharif (rainy) and Rabi (winter),
Rice (Oryza sativa L.), is a semi-aquatic annual grass respectively. But till thereisalong way to go.

pl ant and isthe most important_cerea! crop:Asthe population The SRI is a combination of set of practices and
rises, so does the demand for rice. Rice being the staplefood  ethodology for increasing the productivity of irrigated rice
for 65 per cent of Indian population, it occupies about 24 per by changing the management of plants, soil, water and nutrients
cent of gross cropped area of our country and contributes to resulting in both healthy soil and plants, supported by greater

40 per cent of total food grains production aswell as45 per ot growth and the soil microbial abundance and diversity.
cent of total cereal productionin particular. Yet, productivity With less water, less seed, no fertilizers, no pesticides,

of the crop is leveling out. In a state like Odisha, where e gl organic matter and more soil aeration, the productive
agriculture is taken as foremost profession, rice is the major
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potentia of rice can be unleashed --As a new way of looking
at rice cultivation and solely driven by theinnovative farmers,
system of riceintensification (SRI) isemerging asan aternative
to conventional water and chemical intensiverice cultivation
(Rao, 2006 and Krishnaet al., 2008).

In this field various researches have been conducted
and aregoing on also at present to improve SRI methodol ogy.
In this field experiment some changes in application of
recommended dose of fertilizers with organics like FY M,
vermicompost and neemcake and adjustment of the timing of
application with spacing of 25x25 cm and 3030 cm and
transplanting of one, two and three seedlings, in different
patterns, per hill have been tested on the productivity of
Kharif rice under system of rice intensification.

MATERIAL AND METHODS

Field study was conducted in Kharif season of the year
2012 at Agronomy Research Station, Orissa University of
Agriculture and Technology, Bhubaneswar. The latitude and
thelongitude of theresearch station are 21°15° N and 85°52’E,
respectively, with an altitude of 25.9 m above the mean sea
level. The soil of the experimental field texturally was sandy
loam with chemical propertieslikepH 5.38, EC 0.051 dSm at
25°C, organic carbon 0.36 per cent, availableN 176.25 kg ha?,
available P 48.85 kg ha' and available K 330.40 kg ha. The
experiment consisted of 24 treatments and laid out in a Split
Plot Design with three replications. The experiment was laid
out on ‘Lalat’ variety of rice with 4 fertility levels in main plots
and 6 planting patterns (Fig. A) in subplots. Thefertility levels
wereF [FYM @5tha' + P,O,: K,O @30:30kg ha* basal + N
60 kg ha* in 3 splits (1/4th basal + 1/2 21 DAT + 1/4th PI)]; F,
(FYM @ 15t ha + vermicompost 2 t ha + neem cake 250 kg
ha'); F,[FYM @5tha*+P,0,: K,O @ 30:30 kg ha' basal +
N 60 kg ha in 2 splits (1/2 basal+ 1/2 21 DAT)] and F, (FYM
@5tha'+N: PO, : K,O@ 30:30:30 kg ha' basal) and
planting patterns were P, (25x25cm spacing with 1 seedling
hill %), P, (25x25cm spacing with 2 seedlings hill* at alinear
distance of 5 cm from plant to plant in the same hill), P,
(30%x30cm spacing with 1 seedling hill %), P, (30x30cm spacing
with 2 seedlings hill-*at alinear distance of 5 cmfrom plant to
plant in the same hill), P, (30x30cm spacing with 3 seedlings
hill*in a triangular method with 5 cm distance from plant to

']

R N z i ('l
Planting of 1, 2 and 3 seedlings per hill

'Fig'. A:

plant in the same hill) and P, (Random planting of 1 seedling
hill%). Incorporation of Dhaincha (Sesbania aculeata) was
common for all fertility levels. Theyield attributing characters
like number of panicle m?, length of panicle, weight of panicle,
number of grains per panicle and 1000-grain weight were
studied at harvest of the rice crop. The mean data of these
characters were collected replication wise and analyzed
statistically.

RESULTS AND DISCUSSION

All the parameters presented in Table 1 were significantly
influenced by all fertility levelsand planting patternsimposed
under study at different stages of observations, but the
interaction among main plots and subplots was found non-
significant in all cases.

Number of panicles(effectivetillers):

Among the main plots highest number of mean
productive tillers per m?was recorded in plot treated with
FYM @ 15t ha' + vermicompost 2t ha' + neem cake 250 kg
ha? (331.09). It was due to increased photosynthetic ability
and dry matter accumulation due to higher LAl as well as
slow release of nitrogen from FYM and availability of plant-
growth regulators and mineral nutrients into more plant-
available forms dueto the application of vermicompost. Main
plot treated with FYM @5tha’+N: P,O,: K,O @30:30:30kg
ha? basal recorded the lowest number (251.55 tillers per m?)
due to lower availability of N for conversion of tillers to
effective tillers as only half dose of RDN was applied in this
treatment. In case of subplotssignificantly higher mean number
of effective tillers m?was recorded in plot with 3 seedlings
hill-*in atriangular method planted at 30x30cm spacing and 5
cmdistance from plant to plant inthe same hill (370.96 effective
tillers m?). It might have facilitated better utilization of
resources by the plants converting majority of thetillersinto
productivetillers. Thelowest number of panicleswasrecorded
inplot with 30x30cm spacing with 1 seedling hill* (236 effective
tillersm?).

Paniclelength:

The length of the panicle was highest in FYM @ 15t
ha + vermicompost 2t ha' + neem cake 250 kg ha* (28.13 cm)
treated mainplot. It shows that organics produced the longest
panicle and proved even to be beneficial in the first year of
conversionperiod. FYM @5tha’+N: P,0O,: K,O0 @ 30:30:30
kg ha! basal treated plot recorded lowest value of panicle
length (26.39 cm). At panicleinitiation stagelack of availability
of N might be the reason for lower paniclelength in this plot.
Among the subplots highest mean panicle length value was
recorded in plot with 30x30cm spacing with 1 seedling hill
(28.10 cm) where wider spacing helped this plot for getting
highest panicle length and lowest in plot of random planting
of 1 seedling hill (25.28 cm). Hossain et al. (2003) reported
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that the SRI produced the highest panicle length than the
conventional planting method.

Panicleweight :

Among mainplots, plot treated with FYM @ 15t ha® +
vermicompost 2 t ha® + neem cake 250 kg ha? (658.69 g)
recorded the highest panicle weight which was significantly
higher over lowest weight recorded plot (FYM @5t ha'+ N:
P,0,: K,O @30:30:30 kg ha) 502.22 g. Thereason for lower
panicle weight was lack of N availability during grain filling
stage as only half dose of RDF of N was applied in this plot.
Out of all subplots, plot with (30x30cm) spacing with 3
seedlings hill-tin atriangular method with 5 cm distance from
plant to plant in the same hill recorded highest mean value of
panicleweight per m2 (688.52 g) and the lowest performer was
the plot with random planting of 1 seedling hill* (484.08 g).
Wider row spacing can improve plants’ total seasonal light
exposure resulting higher dry matter accumulation and thus,
resulted in higher panicleweight and increaseyield (Linetal.,
2006).

1000- grain weight :

Main plots treated with FYM @5t ha' + P,O,: K,O0 @
30:30kg hatbasal + N 60 kg ha'in3 splits(1/4" basal + 1/2 21
DAT + /4" Pl) recorded 28.29 g 1000-grain weight which was
highest. Nitrogen helps to attain higher 1000-grain weight
(Gulati et al., 1987). Lowest was recorded in subplot treated
withFYM @5t ha' + P,0,: K,0 @ 30:30 kg ha* basal + N 60
kg ha'in2 splits (1/2 basal+ 1/2 21 DAT). In case of subplots,

the plot with 30x30cm spacing with 3 seedlings hill'*in a
triangular method with 5 cm distance from plant to plant in the
same hill recorded the highest value (28.15 g) whichwas 11.17
per cent higher over the lowest recorded plot with random
planting of single seedling hillt. Hossain et al. (2003) also
observed higher 1000-grains weight under SRI compared to
the farmers’ practice. Thousand-grain weight, an important
yield-determining component, is a genetic character least
influenced by environment (Ashraf et al., 1999).

Grainyield:

Among the fertility levels significantly highest yield
obtained was 8.76 t ha' in plot treated with FYM +
vermicompost + neem cake. Thelowest valuewasrecordedin
FYM @5tha'+N:P,0,: K.O @ 30:30:30 kg ha* basal that
was 5.87. Increasing nitrogen efficiency through the use of
optimum nitrogen fertilizer level is very important factor to
obtain highyield of rice. In organic mainplot sufficient amount
of FYM had already been applied and there was constant
release of nitrogen due to favourable soil conditions
maintained due to SRI type of management which led to
production of highest grain yield.

Among different planting patterns 8.55 t ha' was the
significantly higher grainyield obtained from plotwith 30x30cm
spacing with 3 seedlings hill, this shows that grain yield
responded more to spacing and more number of plants per
hill. Lowest grain yield was recorded (6.75 t ha?) plot with
30x30cm spacing with 1 seedling hill%. Instead of producing
higher number of effectivetillersthissubplot has given lowest

Tablel: Yield and yield attributing charactersof rice variety Lalat during Kharif 2012

Effective tillers m? Length of

Weight of Grainyield Straw yield

Treatments (paniclesm?) panicle panicle 1000- grain weight (t ha®) (t ha?)
F 289.68 27.06 658.69 26.62 7.57 7.86
F, 331.09 28.13 627.95 28.29 8.76 8.45
Fs 275.56 26.84 596.77 25.79 7.62 9.04
Fa 251.55 26.39 502.22 25.86 5.87 7.02
SE. 12.09 0.32 24.24 0.35 0.36 0.21
C.D. (P=0.05) 41.82 111 83.86 121 1.26 0.73
Py 256.31 28.05 615.53 26.90 7.58 7.40
P, 309.40 26.71 626.92 26.97 7.62 7.62
P 236.00 28.10 517.89 26.12 6.75 8.25
Py 263.49 27.54 645.51 26.39 7.33 8.73
Ps 370.96 26.95 688.52 28.15 8.55 9.54
Ps 285.68 25.28 484.08 25.32 6.97 7.03
SE. + 10.38 0.27 22.68 0.31 0.23 0.19
C.D. (P=0.05) 29.67 0.77 64.82 0.88 0.67 0.54
Fwithin PPSE. + 22.48 0.77 41.41 0.67 0.55 0.82
F within PP C.D. (P=0.05) NS NS NS NS NS NS
PP within FSE. £ 20.76 0.54 45.36 0.62 0.46 0.872
PP within F C.D. (P=0.05) NS NS NS NS NS NS

NS=Non-significant
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yield because of low 1000-grain weight and lower dry matter
accumul ation.

Srawyield:

Among mainplots the highest value was 9.04 t ha and
lowestwas7.02thatinFYM @5tha* + P,0,: K,O @ 30:30
kg habasal + N 60 kg ha'in 2 splits(1/2 basal+ 1/2 21 DAT)
andFYM @5tha’+N:P,0O,: K,0 @ 30:30:30 kg ha' basal
treated plots, respectively. This shows that N obtained at
early growth stages resulted in the production of more straw
than grain. Basal application of nitrogen can produce higher
straw yield than split application. This showsthat application
of nitrogen at later stages (mostly after maximumtillering stage)
doesn’t contribute much towards straw yield. Out of 6
subplots, the plot with 30x30cm spacing with 3 seedlings hill-
tin atriangular method recorded highest straw yield of 9.54 t
ha'and the plot with single seedling planted at random spacing
recorded the lowest straw yield of 7.03 t ha'. Similar work
related to the present investigation was also carried out by
Bommayasamy et al. (2010); Kumar and Shivay (2004);
Manjunatha et al. (2010); Sato and Uphoff (2007) and Raju
and Sreenivas (2008).

Conclusion :

From the above experiment it is concluded that under
system of rice intensification method of cultivation, fertilizer
and nutrient management with organic manures only gave
significantly higher yield. Splitting of nitrogen either in two
or three splitswas found equally beneficial. Triangular method
of planting with 30x30 cm spacing gave the significantly
higher yield over one and two seedlings.
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