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Abstract 
 A study was conducted under system of rice intensification (SRI) and non-SRI environment. A total of 
195 and 77 technological demonstrations were conducted on SRI and non-SRI transplanting methods in 
various rice ecosystems. Mean rice yield of the technological demonstrations conducted on SRI was 5716 
kg/ha, which was more than the mean yield of 3742 kg/ha under farmers’ practice. However, in non-SRI 
demonstrations, the mean rice yield was 4136 kg/ha, which was more than the mean yield of 2941 kg/ha 
recorded under farmers’ practice. Further, the mean rice yield of the SRI demonstrations was higher than that 
of the non-SRI demonstrations. The SRI technique is, thus, recommended for dissemination among the 
farming community for increased and sustained rice production.  
 
Introduction 
 Rice is the stable food for almost half of the global population and 65 per cent of the Indian 
population (Vijayakumar et al. 2006, Sinha and Talati 2007). The principal rice-producing 
countries of the world are China, India, Japan, Bangladesh, Thailand, Myanmar, Vietnam, Brazil, 
South Korea, Philippines and the USA. In India, rice is currently cultivated on >44 million 
hectares, which accounts for >35 per cent of the total food-grains area and >23 per cent of the 
cropped area (Rajakumar 2013). With the current production of  >91 million tons in India, rice 
accounts for little less than 50 per cent of the total food-grain production (Rajakumar 2013). 
Because of increasing population and per capita income, demand for rice is expected to rise at the 
rate of 1.6 per cent per year. However, area under rice cultivation is expected to decline to 40 
million ha in the next 15 - 20 years (Shobharani et al. 2010). Rice consumes 3000-5000 liters of 
water to produce one kg of rice as against the requirement of only 900 liters for one kg of wheat. 
More than 80 per cent of the fresh water resources in Asia are used for agriculture and about half 
of which are used for rice production (Sujono 2007, Anas et al. 2011). Reduced amount of water 
in irrigated rice production has become a matter of global concern and water saving irrigation and 
higher water productivity techniques have received renewed attention (Bouman and Tuong 2001, 
Tuong and Bouman 2003). Available estimates indicate that fresh water availability in India will 
be reduced to one-third by 2025. Therefore, future increases in rice production would depend on 
improved water-use efficiency relative to rice.  
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 In Madhya Pradesh, total area under rice production in 2008-09 declined to 1682.30 
thousands ha and only 1559.70 thousand tones production was achieved with a productivity of 
927.12 kg/ha. The increased rice production of 1882.46 thousand tones in 2012-13 from 2774.95 
thousands ha, with a productivity of 1474 kg/ha of the total rice area in Madhya Pradesh was 
achieved on account of better monsoon in the crop year. System of rice intensification (SRI), an 
alternative methodology to traditional flooded rice cultivation developed in the 1980s in 
Madagascar (Laulanié 1993), has been promoted around the world for more than a decade. The 
SRI constitutes a set of agronomic management practices for rice cultivation that can enhance 
yield (Kabir and Uphoff 2007, Namara et al. 2008, Senthilkumar et al. 2008). The SRI technology 
reduces water requirements (Satyanarayana et al. 2007) and offer opportunities to researchers and 
farmers to expand their understanding of potentials already existing in the rice genome. Keeping 
in view the above, a study was carried out to assess rice productivity, cultivation economics, rice 
yield growth rate and sustainability yield index of the technological front line demonstrations 
(FLDs) conducted under aerobic (SRI) and submerged (non-SRI) environments in the rice 
ecosystems of Madhya Pradesh. 
 
Materials and Methods 
 Front line demonstrations were conducted using improved varieties and soil test based 
nutrient management by Krishi Vigyan Kendras (Farm Science Centres) under aerobic (SRI) and 
submerged (non-SRI) transplanting conditions in Madhya Pradesh during the years 2008-09 to 
2012-13. Four genotypes, viz., Pusa Sugandha 3, Pusa Sugandha 5, MR 219 and MTU 1010, were 
used in the technological demonstrations and three location-specific old varieties, viz., IR 36, IR 
64 and Kranti, with traditional transplanting system being used under farmers’ practice were used 
as checks. The SRI methodology for raising rice production makes three main changes in irrigated 
rice cultivation: transplanting younger seedlings, preferably 9 - 14 days old before the plants enter 
their fourth phyllochron of growth, planting the seedlings singly rather than in clumps of 3 - 6 
plants, and keeping the paddy soil moist but not continuously saturated during the plants' 
vegetative growth phase. System of rice intensification is, thus, referred to as a set of practices 
rather than a technology based upon a number of insights into how to create the best growing 
environments for rice plants as compared with other improved methods of rice cultivation under 
limited water resources. The selected genotypes had been extensively adopted because of high 
yield potential. In SRI and non-SRI methods, inputs applied were the same. Among the organic 
sources, farm-yard manure (FYM) was applied @ 5 t/ha. Soil test-based recommended dose of 
inorganic fertilizers was applied at the rate of 80 : 40 : 30 kg N, P2O5, K2O/ha and 5 kg Zn/ha 
through urea, single super phosphate, muriate of potash and zinc sulfate, respectively. Nitrogen 
was given in three equal splits at basal, tillering, and panicle-initiation stages, while P, K and Zn 
were given as basal doses. A total of 195 and 77 technological demonstrations were conducted on 
SRI and non-SRI transplanting methods, respectively in three rice ecosystems covering 11 
districts. The data were compiled and pooled for mean rice yield, net returns (NR), and benefit 
cost (BC) ratio to assess the rice productivity and economics. Data were analyzed for incremental 
BC ratio per ha, rice yield growth rates (SGR), sustainability yield index (SI) in SRI and non-SRI 
transplanting methods both in technological demonstrations and farmers’ practice (FP). 
Correlation between cropping methods and factors of production (seed, fertilizer, manure, human 
labor, animal labor and rainfall) was also made in the study. The statistical tools, such as mean, 
kurtosis, skewness, standard error, standard deviation, sustainability index and correlation, were 
used for data analysis.  
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Results and Discussion  
 Table 1 shows that mean rice yield of 195 technological demonstrations conducted on SRI 
was 5716 kg/ha relative to the mean yield of 3742 kg/ha under farmers’ practice. The mean rice 
yield of the technological demonstrations under SRI and SRI farmers’ practice was higher than 
that of the non-SRI demonstrations and non-SRI farmers’ practice. The highest yield (6141 kg/ha) 
was observed in 2009-10 and the lowest (5223 kg/ha) in the year 2008-09 under the technological 
demonstrations. The increase in grain yield under SRI was highlighted by Thiyagarajan et al. 
(2002, 2005). The rice yield in FP was highest (4199 kg/ha) in 2010-11 and lowest (3223 kg/ha) in 
2008-09. The mean net return under demonstration was established as INR 29111/ha over the 
farmers’ practice INR Rs. 17067/ha. Mean benefit cost (BC) ratio was recorded as 2.48 and 1.90 
in SRI and farmers’ practice, respectively. Mohanty et al. (2014) highlighted the results of 60 
front-line demonstrations on SRI method which accounted for 25.44 per cent more yield over 
traditional random planting (TRP) method. Chowdhary et al. (2005) and Katambara et al. (2013) 
and Roy et al. (2012) reported that SRI was a promising new practice of growing rice that had 
proven to be very effective in saving water and increasing rice yields with livelihood security in 
many parts of the world. A number of formerly published studies on SRI have also shown 
enhancement in rice yield with the SRI methods (Namara et al. 2008, Satyanarayana et al. 2007, 
Sato and Uphoff 2007, Thakur et al. 2009).  
 
Table 1. Mean rice yield, net return (NR) and BC ratio under system of rice intensification (SRI) 

environment. 
 

Technological demonstrations (SRI) Farmers practice 
Year No. of 

demo. Yield 
(kg/ha) 

NR 
(Rs/ha) 

BC   
ratio 

Yield 
(kg/ha) 

NR 
(Rs./ha) 

BC          
ratio 

2008-09 35 5223 21205 2.34 3223 14132 1.74 
2009-10 110 6141 20966 2.34 3707 11332 1.74 
2010-11 9 5955 38000 2.70 4199 20000 2.00 
2011-12 22 5581 29600 2.12 4140 17800 1.75 
2012-13 19 5679 35784 2.91 3440 22069 2.26 
Mean 39 5716 29111 2.48 3742 17067 1.90 

 
 The data given in Table 2 indicated that mean rice yield of 77 technological demonstrations 
conducted on non-SRI transplanting method was 4136 kg/ha relative to the mean yield of 2941 
kg/ha under farmers’ practice. The highest yield (5130 kg/ha) was recorded in 2009-10 and lowest 
(3044 kg/ha) in 2012-13 under the technological demonstrations. The rice yield in farmers’ 
practice was highest (3390 kg/ha) in 2008-09 and lowest (2388 kg/ha) in 2011-12. Mean net return 
under demonstration was Rs. 35279/ha relative to the farmers’ practice (INR 19184/ha). Mean 
benefit cost (BC) ratio in technological demonstrations under non-SRI transplanting method and 
farmers’ practice was recorded as 2.63 and 2.0, respectively. Katambara et al. (2013) reported that 
more than 21 days old nursery transplanting at the rate of 3 - 4 seedlings per hill of local paddy 
varieties by using large amounts of water results in low yields, low water productivity and water-
use efficiency. Many studies have reported that SRI saved 25 to 50% irrigation water without any 
yield penalty relative to conventional transplanting (Thiyagarajan et al. 2005, Thakur et al. 2009, 
Kumar et al. 2013).  
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 The mean yield increase over FP in SRI and non-SRI was 53.9 and 41.6 per cent, respectively 
(Table 3). The highest yield increase (65.7%) was observed in 2009-10 and lowest (34.8%) in 
2011-12 under SRI; however, in the case of non-SRI, highest yield increase (69.6%) was obtained 
in 2011-12 and lowest (6.5%) in 2008-09. The mean additional net return/ha under SRI was Rs. 
10779 and Rs. 16095 for non-SRI transplanting method. The mean incremental BC ratio was Rs. 
0.64 and Rs. 0.68 in SRI and non-SRI, respectively. The mean yield increase in SRI was higher 
than that of non-SRI demonstrations, which was also reflected in the year wise mean rice yields. 
On the other hand, in non-SRI demonstrations, variation in rice yield among the years was larger 
which influenced the year wise additional net returns. 
 
Table 2. Mean rice yield, net return (NR) and BC ratio under non-SRI practice. 
 

Technological demonstrations Farmers practice 
Year No. of 

demo. Yield 
(kg/ha) 

NR 
(Rs./ha) 

BC 
ratio 

Yield 
(kg/ha) 

NR 
(Rs./ha) 

BC   
ratio 

2008-09 12 3611 28267 2.67 3390 25468 2.09 

2009-10 8 5130 27045 2.93 3260 8860 1.63 

2010-11 18 4844 36839 2.42 3142 18793 1.77 

2011-12 15 4051 58471 2.87 2388 22449 2.2 

2012-13 24 3044 25773 2.28 2525 20351 2.1 

Mean 15 4136 35279 2.63 2941 19184 2.0 

  
Table 4. Comparison between system of rice intensification (SRI) and non-SRI rice cultivation 

over farmer practice. 
 

 SRI Non-SRI 
Year Yield 

increase 
over FP (%) 

Additional 
NR (Rs./ha) 

Incremental 
BC ratio 

Yield 
increase 

over FP (%) 

Additional 
NR (Rs./ha) 

Incremental 
BC ratio 

2008-09 62.1 7073 0.6 6.5 2799 0.58 
2009-10 65.7 9634 0.6 57.4 18185 1.3 
2010-11 41.8 18000 0.7 54.2 18046 0.65 
2011-12 34.8 11800 0.37 69.6 36022 0.67 
2012-13 65.1 13715 0.65 20.6 5422 0.18 

Mean 53.9 10779 0.64 41.6 16095 0.68 

 
 On the basis of above findings, we concluded that the technological demonstrations conducted 
on SRI; gave higher and stable rice yield with highest yield increase over the conventional 
practices than the non-SRI demonstrations. Further, the yield growth and sustainability was noted 
to be consistently greater under the SRI environment; hence, SRI-based rice production 
technologies can be adopted to enhance the productivity and yield sustainability of rice with water 
conservation. Further, there is a need to popularize the findings for its wider adoptability to benefit 
the farming community in India where large percentage of farmers are mainly small or marginal, 
who depends primarily on rice cultivation for their livelihoods. 
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