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Abstract 

The farmers are convinced by systematic rice intensification (SRI) procedure of rice cultivation as a 

proven method of rice cultivation, but they cannot afford to follow all the recommended practices of SRI 

due to several constraints faced by them. This paper aims at utilizing the degree of deviations observed in 

farmers’ practices from the recommended practices of SRI in estimating the impact of SRI on the yield of 

rice using real adoption impact measure (RAI). RAI of SRI on the yield of rice for a particular farmer was 

calculated on the basis of his degree of deviations observed between the recommended practices and the 

actual practices followed by the farmer. There is a significant positive relationship between the actual 

yield and RAI. The expected yield was estimated for a given level of adoption of a farmer using the fitted 

regression equation of observed yield on RAI. The insignificant difference between the expected and 

observed yield gap for SRI was observed, which establishes that there exist a linear relationship of 

adoption of recommended practices with the yield of crop. There is around 20% reduction in yield 

compared to the SRI average yield in Odisha (5.5t/ha), due to non-adherence to complete set of 

recommended SRI practices. Naturally, a scope to enhance the rice yield by increasing the level of 

adoption of the recommended practices of SRI, which is possible through intensive technical support and 

timely supply of critical inputs. 
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1. Introduction 

Rice is the staple food for more than half of the global population, while in Asia, it accounts 

for 91% (Varma, 2017). India having the largest area under rice (43.39 million ha), produced 

156.54 million tons of rice during 2015-16 with a low yield level of 3.62 tons per ha. It has 

been estimated that 34-43% of the global irrigated area is under rice cultivation and depending 

on the soil characters and properties, approximately 1900 to5000 litters of water is used to 

produce one kg of rice (Jagannath et al., 2013) [5]. At this juncture, a need is felt for a low cost, 

water conserving and eco-friendly practice of rice like SRI which would increase productivity 

in a sustainable mannerto meet the global food demand and also ensure the food security to 

masses.  

SRI has a set of standard recommended practices for optimizing the land and water uses. Wide 

variations among farmers have been observed in following the recommended practices of SRI. 

Partial adoption is more prominent due to unfavourable climatic condition or timely 

unavailability of skilled labour or lack of adequate technical knowledge and as a result 

ultimately the crop yield is reduced.  

This paper has been focused on the degree of deviations in adopting the recommended 

technologies of SRI with proper weights attached to the technologies used. For this purpose, a 

new measure of adoption i.e., RAI has been used which is very sensitive to the deviations 

observed in farmers' practices from the standard recommendations. Suitable weights also have 

been attached to the practices according to their important roles while deriving this measure. It 

would also help in predicting the yield in advance, once the capacity of the farmer to follow 

the recommended SRI practices is known and consequently suggestions for better yield can be 

made by the extension practitioner (Bhattacharya et al., 1997) [4]. The present study has been 

carried out with the following two broad objectives: 

(i) To find out the extent of adoption and its impact on crop yield at farmers’ level for SRI. 

(ii) To analyze the yield gap compared to the optimum yield of rice under SRI. 

 

The study has been carried out under the following assumptions: 

(i) Equal deviation will affect yield equally for each of the given technologies when other 

factors remain constant. 

(ii) The deviation cannot exceed the recommended inputs (doses) as prescribed by the 

research stations for all practical purposes. 
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2. Methodology 

A detailed survey was conducted through schedule and 

personal interviews involving 50 farm families of Nayagarh 

district in Odisha after harvesting of the Kharif 2016-17 crop. 

These farmers are practicing SRI methodology since last two 

to three years of time. These 50 farmers were classified into 

three categories based on the size of their land holding as 

marginal (<1ha), small (1-2ha) and medium (2-5ha). The 

study has been made for different categories of farmers 

separately, because the levels of adoption of different for 

farmers in different categories.  

The extent of adoption of various recommended practices of 

SRI by the farmers were analysed using the real adoption 

impact measure suggested by Bhattacharya et al. (1997) [4]. 

RAI was derived utilizing the proportions of deviations 

observed in farmers’ practices. Let there be N technologies 

viz., (T1, T2, …, TN) considered and farmers are practicing n 

items among them.  

Let for the technology T1, “the age of seeding”, there be four 

different practices: 12days (3); 15days (2); 20days (1); more 

than 20days (0). 

Let for the technology T2, “the spacing”, there be four 

different practices:  

25cmx25cm (3); 22.5cmx22.5cm (2); 20cmx20cm (1); 25cm 

one way:0 

Similarly, for T3, “the number of seedlings/hill”, two practices 

have been found viz. single (1); 2 or more than (0).  

For the technology T4,”number of mechanical weeding” four 

practices have been found: 3times (3); 2times (2); once (1); 

only manual (0). 

Let the practices recommended by the research station be 

r1(12days) for the technology T1, r2 (25cm×25cm) for the 

technology T2, r3 (single seedling) for the technology T3, and 

r4 (3times) for the technology T4.Let the actual practices 

followed by the farmers be p1, p2, p3 and p4, for technologies 

T1, T2, T3 and T4, respectively. 

Now the deviation proportions for the ith technology is given 

by, 

 

Ri = 
Absolute deviation

Recommended practice
=

|ri−pi|

ri
 

 

Measure of adoption = RAI = 
n

N
×

1

R̅
 

= 
n

N
×

1
1

N
∑ Ri

N
i=1

 

 

= 
n

∑ Ri
N
i=1

, where i= 1 to N    … (1)

  

n = number of practices followed by the farmer, 

N = number of major practices recommended for SRI. 

 

When a farmer follows all the recommended practices, i.e. ri = 

pi and n=NRi=0 i.e., RAI=, i.e. for this farmer the real 

adoption impact is very large. A large value of RAI will lead 

to a situation of more adoption. 

After obtaining the RAI for each farmer, a statistical test to 

test the positiveness of the correlation () between RAI and 

the observed yield (Yobs) was performed using appropriate test 

statistics,𝑡 =
√(𝑘−2)

√(1−2)
, which follows a t-distribution with (k-2) 

d.f. under null hypothesis H0,wherek is the number of farmers 

considered for study (Bhattacharya and Roychowdhury 

(2017)) [4]. 

Null hypothesis H0: = 0 is tested against the right sided 

alternative  

 

H1:>0 at 1% level of significance.  

 

On acceptance of H1 i.e., getting positive correlation between 

RAI and the observed yield, a linear regression equation can 

be fitted considering the observed yield (Yobs) as a dependent 

variable and RAI as the independent variable in order to 

estimate the expected yield (Yexp) for a set of practices 

followed by the farmers. After finding the expected yields, the 

expected yield gaps defined by (Research Station Yields (Yrsy) 

- Expected Yields (Yexp)) can be obtained, which further can 

be compared with the observed yield gaps defined by (Yrsy - 

observed yields (Yobs)). Here, in our study, the optimum yield 

of rice under SRI i.e., Yrsy is considered to be 5.5t/ha.  

Significance of the observed and the expected yield gaps were 

tested using appropriate 𝜒2 test statistic:  

 

𝜒2 = ∑
(𝑂𝑖−𝐸𝑖)2

𝐸𝑖

𝑘
𝑖=1 ~𝜒(𝑘−1)

2   …… (2) 

 

Where k is the number of farmers considered for the study. 

Here H0: there is no difference between the observed yield 

gap (Oi) and the expected yield gap (Ei ) (Oi = Ei) is tested 

against H1:observed yield gap and expected yield gaps are 

significantly different (Oi ≠ Ei). 

Then expected yield gaps and observed yield gaps are plotted 

on the same graph paper for more useful comparison 

(Bhattacharya and Roychowdhury (2017)) [3]. 

 

3. Results and Discussion 

The table below indicates that in each categories of farmers, 

R2 and adj. R2 values are almost similar.  

 
Table 1: Correlation between RAI and observed yield of rice for 

different categories of farmers 
 

 
Marginal 

farmers 

Small 

farmers 

Medium 

farmers 

Correlation coefficient 

between RAI and Yobs (r) 

0.904** 

(p=0.002) 

0.957** 

(p=0.002) 

0.937** 

(p=0.010) 

R2 0.818 0.915 0.878 

adj. R2 0.810 0.909 0.862 

SE 0.166 0.116 0.105 

 

Moreover, a very low value of standard error (SE) justifies the 

fitting of regression equation of Yobs over RAI. The p-values 

(close to 0.00) in all the three categories of farmers dictate to 

reject H0and indicate that there is a positive correlation 

between RAI and the observed yield. Then a regression 

equation between RAI and observed yield was obtained for 

each category of farmers which are given as under: 

For Marginal farmers:  

 

Yest = 3.906+0.097 × RAI    ….. (3) 

 

For small farmers:   

 

Yest =3.963+0.086 × RAI    ….. (4)

   

 

For medium farmers:   

 

Yest =4.157+0.066 × RAI    ….. (5) 
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Table 2: Deviation from SRI practices (Ti) followed by different categories of farmers and identification of expected and observed yield-gap 

 

Deviation in technologies (|𝒓𝒊 −𝒑𝒊|) 
RAI 

Actual yield 

(t/ha) 

Predicted yield 

(t/ha) 

Expected yield gap 

(Yrsy-Yexp) 

Observed yield gap 

(Yrsy-Yobs) T1 T2 T3 T4 

Category: Marginal 

0 0 0 1 12.00 5.00 5.06 0.44 0.50 

0 0 1 1 3.60 4.38 4.25 1.25 1.13 

1 0 0 1 4.50 4.55 4.34 1.16 0.95 

1 0 0 1 4.50 4.63 4.34 1.16 0.88 

1 0 1 3 0.55 3.88 3.96 1.54 1.63 

1 0 1 3 0.55 3.93 3.96 1.54 1.58 

1 0 1 1 1.71 4.13 4.07 1.43 1.38 

1 0 0 1 4.50 4.00 4.34 1.16 1.50 

1 0 0 1 4.50 4.00 4.34 1.16 1.50 

0 0 0 1 12.00 5.00 5.06 0.44 0.50 

1 0 1 1 1.71 4.00 4.07 1.43 1.50 

1 0 1 1 1.71 4.13 4.07 1.43 1.38 

0 0 1 1 3.60 4.50 4.25 1.25 1.00 

1 0 0 1 4.50 4.63 4.34 1.16 0.88 

1 0 1 1 1.71 4.00 4.07 1.43 1.50 

0 0 0 1 12.00 5.25 5.06 0.44 0.25 

1 0 0 1 4.50 4.38 4.34 1.16 1.13 

1 0 0 1 4.50 4.25 4.34 1.16 1.25 

1 0 1 1 1.71 4.00 4.07 1.43 1.50 

1 0 0 1 4.50 4.30 4.34 1.16 1.20 

1 0 1 1 1.71 4.08 4.07 1.43 1.43 

0 0 0 1 12.00 4.95 5.06 0.44 0.55 

1 0 0 1 4.50 4.40 4.34 1.16 1.10 

1 0 0 1 4.50 4.20 4.34 1.16 1.30 

0 0 1 1 3.60 4.25 4.25 1.25 1.25 

Category: Small 

0 0 0 1 12.00 4.88 4.99 0.51 0.63 

1 0 0 3 1.50 4.00 4.09 1.41 1.50 

1 0 0 3 1.50 4.00 4.09 1.41 1.50 

1 0 0 3 1.50 4.00 4.09 1.41 1.50 

0 0 0 1 12.00 5.05 4.99 0.51 0.45 

1 0 0 1 4.50 4.25 4.35 1.15 1.25 

1 0 0 1 4.50 4.35 4.35 1.15 1.15 

1 0 0 1 4.50 4.50 4.35 1.15 1.00 

0 0 0 1 12.00 5.00 4.99 0.51 0.50 

0 0 0 1 12.00 5.00 4.99 0.51 0.50 

1 0 0 1 4.50 4.23 4.35 1.15 1.28 

0 0 0 1 12.00 4.95 4.99 0.51 0.55 

0 0 1 1 3.60 4.50 4.27 1.23 1.00 

1 0 0 1 4.50 4.53 4.35 1.15 0.98 

1 0 0 1 4.50 4.38 4.35 1.15 1.13 

Category: Medium 

0 0 0 1 12.00 5.05 4.95 0.55 0.45 

1 0 1 1 1.71 4.23 4.27 1.23 1.28 

1 0 0 1 4.50 4.50 4.45 1.05 1.00 

1 0 0 1 4.50 4.58 4.45 1.05 0.93 

1 0 0 1 4.50 4.40 4.45 1.05 1.10 

1 0 0 1 4.50 4.50 4.45 1.05 1.00 

0 0 0 1 12.00 5.00 4.95 0.55 0.50 

1 0 0 1 4.50 4.48 4.45 1.05 1.03 

0 0 0 1 12.00 4.75 4.95 0.55 0.75 

2 0 0 1 3.00 4.25 4.35 1.15 1.25 

 

It is clear from the analysis that rice yield is dependent on the 

recommended practices of SRI. Higher the value of RAI, the 

higher will be the estimated yield and lower will be the yield 

gap. Partial adoption by farmers will result in lower yield.  

The graphs (Figures 1(a), (b), (c)) given below reveal that the 

expected yield gaps are very close to the observed yield gaps 

excepting few cases. The study can be made much more 

accurate and the difference in the observed yield gap and the 

expected yield gap observed in the graph can be minimized by 

introducing a greater number of inputs in the calculation of 

RAI such as varietal factor, nutrient management, pest 

management, water management etc.  

Significance of these gap were tested using appropriate 2 test 

statistic given in (2). 2 value obtained between the expected 

yield gap and the observed yield gap are 0.616, 0.167 and 

0.127 in case of marginal farmers, small farmers and medium 

farmers, respectively, which are not significant at 1% level of 

significance. Note that 2
(0.01,24) = 42.98, 2

(0.01,24)=29.14, 
2

(0.01,24) =21.67. Thus, we cannot reject H0: observed yield 

gap ≠ expected yield gap and conclude that the fluctuations 

found in the observed yield and expected yield gaps are by 

chance and there is no significant evidence of difference 

between the expected yield gaps and the observed yield gaps. 
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Fig 1(a): Yield gap estimates of marginal farmers w.r.t. optimum yield of SRI in Odisha (5.5t/ha) 

 

 
 

Fig 1(b): Yield gap estimates of small farmers w.r.t. optimum yield of SRI in Odisha (5.5t/ha) 

 

 
 

Fig 1(c): Yield gap estimates of medium farmers w.r.t. optimum yield of SRI in Odisha (5.5t/ha) 

* Oi=Observed yield gap and Ei=Expected yield gap 
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4. Conclusion 

It is observed that mostly partial adoption is more prevailing 

among the sampled farmers resulting in reduction in yield 

compare to the research station yield. The positive and 

significant relationship between RAI and the observed yield 

and the inverse relation of RAI and yield gap imply that 

higher the value of RAI (i.e. adoption of the recommended 

practices of SRI) the higher would be the grain yield. The 

yield gaps can be reduced by increasing the adoption level of 

various practices of SRI, which can also be possible through 

proper support from the administration of state agriculture 

department and timely availability of quality inputs like seed, 

weeders etc. Now the method developed here by it is possible 

to predict the yield of rice under SRI once the level of 

adoption by the farmer is known and consequently, 

suggestions for improving the yield of farmers who are 

adopting SRI can be made. All the recommendations can be 

done with greater accuracy if the sensitivity of RAI with 

reference to a particular practice is studied keeping all other 

technologies constant at a standard level. 
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