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ABSTRACT

An investigation was carried out to evaluate effect of nutrient management on growth and
productivity of Rice under System of Rice Intensification (SRI) and its residual effect on toria was
conducted at the farmer’s field, Chella Gram, Illambazar, near Sriniketan, during kharif-2012 and
Rabi season of 2013 in the lateritic belt of West Bengal. Effect of nutrient management plays a
significant role on numbers of rice effective tillers per m2. Highest ricegrains per panicle and
length of panicle/m2in 2012 was recorded in paddy grown plot receiving vermicompost 5 t/ha +

75% Recommended Dose of Fertilizer (N: P: K=80:40:40 kgha-1). Effect of nutrient

management plays a significant role on toria yield. Application of FYM and vermicompost also
help to increase yield of rice and subsequent crop toria in lateritic belt of West Bengal.
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INTRODUCTION

Rice (Oryza sativa L.) is one of the world’s most important food crops. Rice is the staple food for half of
humanity, especially the poor. Currently, more than one third of human population relies on rice for their
daily subsistence. Rice is the main staple diet in the Asia and the Pacific region, providing almost 39% of
calories. Almost 90% of the total rice is produced and consumed in Asia. Rice plays an important role in
Indian agriculture and is staple food for more than 60% of the population. The slogan ‘Rice is Life’ is
most appropriate for India as this crop plays a vital role in our national food security and is a means of
livelihood for millions of rural households. Rice was produced on126.04 Million ha land and production
of rice during 2013-14 was106.54 mt.

The conventional rice production cultures suffer from the limitations of yield stagnation, huge water
requirement, multiple nutrient deficiencies, destruction of soil structure and environmental problems. Of
various research efforts made towards improving rice productivity and quality SRI is one of them. System
of rice (SRI) refers to a set of practices initially adopted in Madagascar to overcome the problem of soil
acidity in early eighties and follows a more comprehensive approach addressing various management
practices simultaneously with promising results (Uphoff, 2001: Stoop et al, 2002). Efforts to popularize
SRI were revived in many countries including India since 2003. SRI mainly emphasizes on utilizing early
growth and vigour of seedlings, facilitates less competition for light and nutrients, enhancing resource use
efficiency (seeds, water, fertilizer and pesticide) and bring down over dependence on chemical fertilizers,
breaking soil anoxia condition and promoting healthy root growth and increasing soil microbial activity;
and thereby enhancing soil organic matter content.

SRI is basically a set of principles and ideas that are translated into agronomic practices. Now, SRI has
acquired the status of “yield enhancing and resource saving rice production technology”. SRI technology
includes-(i) transplanting of young seedlings that are 8-12 days old, in shallow (1-2 cm) submergence, (ii)
sparse planting in a square geometry (25X25cm or slightly more or less), (iii) providing intermittent
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irrigation and drainage during the vegetative stage to create soil aeration (iv) supplying nutrients from
organic and inorganic sources (v) controlling weeds mechanically or hand-weeding at 10-12, 22-25 and
40-42 days after transplanting ( DAT), (vi) transplanting completed quickly, preferably within 15 minutes
of uprooting (maximum 30 minutes) and with root placed horizontally (L shaped) not bent upward ( J-
shaped) (Satyanarayana and Babu, 2004). A suitable combination of organic and inorganic source of
nutrients is necessary for sustainable agriculture that can ensure food production with high quality
(Reganoldet al., 1990).Rapeseed Mustard is a group of oilseed crops cultivated in India. Toria is also a
major crop in this region after rice. Rice can’t take huge amount of fertilizer. Toria as a residual crop can
utilize those residual nutrients effectively.Keeping this in view a field experiment was carried out at the
farmer’s field of Chella Gram, Near Sriniketan, Visva-Bharati to study the “Effect of nutrient
management on growth and productivity of Rice under System of Rice Intensification (SRI) and its
residual effect on toria” in the year 2012-13.Hence, the present investigation was taken up with the
following main objectives: (i) to compare the growth and yield of rice under SRI and traditional methods
of cultivation as influenced by nutrient levels and vermicompost, (ii) to study the residual effect of
nutrients in Rice-toria Cropping system.

MATERIALS AND METHODS

A field experiment entitled “Effect of nutrient management on growth and productivity of Rice under
System of Rice Intensification (SRI) and its residual effect on toria” was conducted at the farmer’s field,
Chella Gram, Illambazar, near Sriniketan, during kharif of 2012 and rabi season of 2013 in the lateritic
belt of West Bengal. The farmer’s field is located at the heart of the sub-humid, sub tropical belt of
western part of South Bengal. The field is situated at N 23o 40.167’ latitude and E 087 o 39.492’
longitudes with an average altitude of 58.9 m above mean sea level. Field experiment was conducted in
11 plots with 3 nos. replication.The soil of the experimental plot was sandy loam (Ultisol) in texture, EC
0.32 (dS/m), acidic (pH 5.09) in soil reaction with low level of organic carbon (0.67 %), 157.93 kg/ha
available nitrogen,75.58 kg/ha available phosphorus and 126.41 kg/ha potassium. The composite soil
samples from 0 – 15 cm soil layer were collected before commencement of the experimentandthe soil
contains 72.6 % sand, 17.8 % silt and 9.6 % clay.The experiment was laid outin randomized block design
with eleven number of treatments T1 = RDF (80:40:40), T2 = FYM @ 5 t ha-1, T3 =T1+ FYM @ 5 t ha-1,
T4 = Vermicompost 5 t ha-1, T5=T1 + Vermicompost 5 t ha-1, T6 =FYM @ 2.5 t ha-1 + 50% RDF(of T1), T7

=Vermicompost 2.5 t ha-1 + 50% RDF (of T1), T8 - FYM @ 5 t ha-1 + 75% RDF (of T1), T9-
Vermicompost 5 t ha-1 + 75% RDF (of T1), T10- Control (No fertilizer), T11- Farmer’s practice (with
conventional method of cultivation) which are replicated trice in two years 2012 and 2013
respectively.TheRice (Oryza sativa L.) variety was MTU-7029 and for Toria(Brassica rapaL . var. toria.)
variety wasPusaMahak (JD-6). Data on rice yield attributes like number of effective tillers per m2,
number of grains panicle-1, length of panicle, test weight, grain yield, straw yield and harvest index were
observed.

RESULTS AND DISCUSSION

Numbers of effective tillers per m2

The numbers ofeffective tillers per m2at harvest stage were significantly influenced by nutrient
management (Table 1). The maximum number of panicles m-2 (610) was recorded in crop receiving
T9(vermicompost @ 5 t ha-1 + 75% RDF of 80:40:40) treatment as compared to T10 (control) (306).The
maximum number of effective tillers per m2might be due to combined application of organic and
inorganic sources of nutrient. The beneficial effect of nitrogen fertilizer application on increasing
effective tillers production was also noticed by Balaet al.(2008) and Bera and Pramanik (2012).
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Number of grains per panicle

The number of grains panicle-1recorded at maturity was analyzed statistically and presented in the Table
1. The number of grains panicle-1recorded at maturity was statistically analyzed and presented in the
Table 1. Nutrient management played an important role on number of grains panicle-1of Kharif rice. The
maximum number of grains panicle-1was recorded in 2012 in the T9where vermicompost@ 5 t ha-1 + 75%
RDF (80:40:40),which was statistically followed by T6, T7 and T8 and lowest number of grains panicle-

1was seen at T10 i.e. control plot where no fertilizer applied.Salem (2006) reported that application of
FYM along with nitrogen fertilizer significantly increased number of panicles m-2, panicle length,
panicleweight, number of filled grains panicle-1and 1000-grain weight and grain yield in rice

Length of the panicle

The length of the panicle recorded at maturity was analyzed statistically and presented in the Table 1.
Nutrient management played an important role on length of the panicle of kharif rice. The maximum
length of the panicle was recorded in 2012 in the T9 where vermicompost@ 5 t ha-1 + 75% RDF
(80:40:40), which was statistically followed by T8 treatment and lowest length of the panicle was seen at
T10 i.e. Control plot where no fertilizer was applied. Highest panicle length may be due to enhanced and
continuous supply of nutrients by the enriched organics leading to better tiller production enhanced
panicle length and filled grain of rice. Similar finding was observed by Kumar et al. (2014).

Test weight

One thousand grains were counted from randomly selected five hills for each treatment and their weight
were recorded and expressed in grams. Nutrients management played an important role on test weightof
kharif rice. The maximum test weight was recorded in 2012 in the T9 where Vermicompost 5 tha-1 + 75%
RDF (80:40:40), which was statistically followed by T8 treatment and lowest number of grains panicle
was seen at T10 i.e. Control where no fertilizer applied (Table1).

The maximum test weightwas recorded in 2013 in the T9 where vermicompost 5 t ha-1 + 75% RDF
(80:40:40) was applied, which was statistically followed by treatment T8 and lowest test weight was
recorded at T10 i.e. control where no fertilizer applied. Similar type of result was also recorded by
Mirzaetal. (2010).

Grain and straw yield

The grain yield recorded from each plot at maturity was analyzed statistically and presented in the Table
2. Nutrient management practices showed significant effect on grain yield of Kharif rice. The highest
grain yield was obtained in T9- vermicompost @ 5 t/ha + 75% RDF in the year 2012 which is statically at
par with T8 - FYM @ 5 t /ha + 75% RDF, T7–Vermicompost @ 2.5 t/ha + 50% RDF, T6 - FYM @ 2.5 t
ha-1 + 50% RDF, T5- RDF + vermicompost 5 t ha-1, T3- RDF + FYM @ 5 t ha-1, T1 – RDF (80:40:40) and
T11- Farmer’s practice (with conventional method and RDF).Lowest result was observed in T10- Control
(no fertilizer applied). The yield increase in T9 treatment compare to farmer’s practice was
25.68%.Combined use of organic manures and inorganic fertilizers help in maintaining yield stability
through correction of marginal deficiencies of secondary and micronutrients, enhancing efficiency of
applied nutrients and providing favorable soil physical conditions which ultimately increase grain yield
(Gill and Walia, 2014).

The straw yield recorded in each plot after harvesting, threshing and drying in the sun was analyzed
statistically and presented in the Table 2. Nutrients management practices showed significant effect on
straw yield of Kharif rice. The highest straw yield was obtained in T9- vermicompost @ 5 t/ha + 75%
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RDF in the year 2012 which is statically at par with T8 - FYM @ 5 t ha-1 + 75% RDF, T7 - vermicompost
@ 2.5 t ha-1 + 50% RDF, T6 - FYM @ 2.5 t ha-1 + 50% RDF, T5- RDF + vermicompost 5 t ha-1, T3- RDF
+ FYM @ 5 t ha-1, T1–RDF (80:40:40) and T11- Farmer’s practice (with conventional method and RDF).
Lowest result was observed in T10- control (no fertilizer applied).

Table 1.Effect of nutrient management on different yield attributes of rice

Treatments No. of effective
tillers m-2

No. of
grains

panicle-1

Length of
the panicle

(cm)

Testweight
(g)

T1- RDF (80:40:40) 373.3 154.0 23.0 20.2
T2-FYM @ 5 t ha-1 361.0 144.0 21.3 19.2
T3-T1+ FYM @ 5 t /ha 417.3 163.3 24.0 20.2
T4- Vermicompost 5 t/ha 334.7 139.0 22.3 19.2
T5- T1 + Vermicompost 5 t/ha 473.3 167.0 25.0 20.7
T6-FYM @ 2.5 t /ha + 50% RDF 496.0 187.0 25.7 21.3
T7-Vermicompost 2.5 t/ha + 50% RDF 520.0 207.7 27.7 21.0
T8 -FYM @ 5 t /ha + 75% RDF 590.7 238.7 29.8 21.8
T9-Vermicompost 5 t/ha + 75% RDF 610.7 248.0 30.5 22.2
T10- Control (No fertilizer applied) 306.0 115.3 19.0 19.0
T11-Farmer’s practice (with
conventional method and RDF)

382.3 148.0 23.7 21.2

SEm (±) 37.7 27.3 1.5 0.3
CD (p=0.05) 104.3 79.7 4.5 0.8
CV 14.0 27.2 10.8 2.4

From our experiment it was found that T9- vermicompost@ 5 t ha-1 + 75% RDF recordednumber of
effective panicle m-2, panicle length, panicle weight, test weight, number of spikelets panicle-1, number of
filled grains panicle-1, which ultimately resulted in higher grain and straw yield and improved harvest
index rice.Sridevi and Chellamuthu(2007)also recorded similar results.

Table 2.Effect of nutrients management on grain and straw yield of rice

Treatments Grain yield (t/ha) Straw yield (t/ha)
T1– RDF (80:40:40) 5.86 6.11
T2-FYM @ 5 t /ha 4.42 4.71
T3-T1+ FYM @ 5 t /ha 5.95 6.18
T4- Vermicompost 5 t/ha 4.72 4.67
T5- T1 + Vermicompost 5 t/ha 5.86 6.19
T6-FYM @ 2.5 t /ha + 50% RDF 6.07 6.32
T7-Vermicompost 2.5 t/ha + 50% RDF 6.13 6.54
T8 -FYM @ 5 t /ha + 75% RDF 6.37 6.53
T9-Vermicompost 5 t/ha + 75% RDF 6.41 6.58
T10- Control (No fertilizer applied ) 3.35 3.51
T11-Farmer’s practice (with conventional method and RDF) 5.10 5.25
S Em (±) 0.45 0.46
CD (p=0.05) 1.32 1.35
CV 14.32 14.11
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Effect of nutrient management on Yield of Toria
Effect of nutrient management plays a significant role on Toria yield. Highest toria yield (in Table 3) in
2012 was recorded in plot receiving T9 treatment where Vermicompost 5 t/ha + 75% RDF was applied
and was statistically at par with the T5, T6, T7 and T8 treatments and Lowest toria yield was observed in
T10- Control (No fertilizer applied).

Table3.Effect of nutrient management on yield of Toria crop

Treatments Toria yield (t/ha)

T1– RDF (80:40:40) 0.61

T2-FYM @ 5 t /ha 0.50

T3-T1+ FYM @ 5 t /ha 0.60

T4- Vermicompost 5 t/ha 0.52

T5- T1 + Vermicompost 5 t/ha 0.64

T6-FYM @ 2.5 t /ha + 50% RDF 0.67

T7-Vermicompost 2.5 t/ha + 50% RDF 0.71

T8 -FYM @ 5 t /ha + 75% RDF 0.74

T9-Vermicompost 5 t/ha + 75% RDF 0.77

T10- Control (No fertilizer applied ) 0.48

T11-Farmer’s practice (with conventional method and RDF) 0.59
S Em (±) 0.05
CD (P=0.05) 0.17

CV 16.27

CONCLUSION
From the above discussion it is clear that organic fertilizer have a significant influence on growth and
productivity in rice. Organic fertilizer can be a better supplement of inorganic fertilizer to produce better
growth and yield. The maximum increase in the above yield attributes of rice and subsequent crop Toria
were obtained with the application of T9 treatment where Vermicompost 5 t/ha + 75% RDF and was
closely followed by T8 treatment whereVermicompost 5 t/ha + 75% RDF. However, the crop grown in
Control plot (No fertilizer) recorded very poor performance on growth and yield attributes in Rice –Toria
cropping system.

From the above results, it may be concluded that in kharif rice, application of FYM or Vermicompost in
suitable combination with the RDF is effective in increasing the growth and yield of rice-toria cultivation
through SRI and proved superior over the farmers practise as well as the sole application of organic
manures.
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