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 A Comparative Analysis of Trends in Area, Production and Productivity 

of Rapeseed Mustard in India and Uttar Pradesh 

Dr Garima Singh 

 

Abstract 

This paper analyses the trends in area, production and productivity of Rapeseed Mustard in India as well as 

Uttar Pradesh. India has the largest area and the highest production of mustard in the world. By using 

secondary data, a fifty-year time series has been used to apply orthogonal polynomial technique to get 

trends in area production and productivity. In order to know relative strength of area or productivity in 

production, Area and Productivity effect has been calculated with the help of simple regression analysis. 

To break the productivity, plateau the investment in technology up gradation and mechanization in the 

oilseed production, opening of better market avenues and improving the efficiency in the processing sector 

shall go a long way in augmenting the overall production and productivity. 
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Introduction  

India has the largest area and the highest production of mustard in the world. There has been around four 

times growth in its production between 1960-61 to 1990-91. Thereafter the fluctuations in area and 

production have been prominent. The crop is mainly grown in Rabi. Seeds are used raw as condiment and 

spices and the oil is used in varying from while the oil cake is used as cattle feed. Rajasthan and Uttar 

Pradesh are the major producer states accounting for 53% of the total production. 

 India enjoys the distinction of having highest area and production of rapeseed mustard in the world. The 

crop grows well in cool climate mostly as mixed or pure Rabi crop. There are two types brown and yellow. 

Brown sarson has two ecotypes Lotri and Tora mainly grown in Kashmir and Himachal valley. The yellow 

sarson is grown in Assam, Bihar, Orissa and Uttar Pradesh. The oil content ranges from 25-45% and is used 

as cooking medium, lubricants, toiletries and preservatives for pickles and has also been in use for hair and 

body massage. At all India level the crop has shown upward trend in area, production and productivity but 

with intermittent fluctuations from 1.47 lakh tonnes in 1964-65 the production went up to 6.6 lakh tonnes 
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in 1996-97 and touched the lowest in 2002-03 (3.88 lakh tonnes). Rajasthan, Uttar Pradesh, Haryana, 

Gujarat, Madhya Pradesh, West Bengal, Bihar, Orissa and Assam are other state producing this oilseed. 

Uttar Pradesh enjoys the top position among the rapeseed mustard producing states and along with 

Rajasthan contributed 53% of the total production in India. In 2002-03 Rajasthan overtook Uttar Pradesh. 

In UP the area and production had been fluctuating from 1.8 lakh hectares in 1964-65, it increased to 2.25 

lakh hectares in 1981-82 and has been low since 2009-10, being .66 lakh hectares in 2013-14. Similarly, 

production increased from 1.02 lakh tonnes in 1964-65 to 1.13 lakh tonnes in 1991-92 and fell to .74 lakh 

tonnes in 2013-14 

Review of Literature 

There is abundant literature available at all India level, the state level studies focussing on Gujarat, Madhya 

Pradesh and Rajasthan. Elumalai Kannan and Sujata Sundaran (2011) point out that at All India level total 

oilseed area share grew from 9.85%(n gross cropped area) in TE 70-71 to 13.93% in TE 2007-08. Whereas, 

its share in the value of output increased from 7.47 % to 8.33% during the same period. It is argued that 

this is not reflective across all crops but is limited to rapeseed mustard, sunflower and soya bean. Srinivasan 

(2005) points out that favourable market conditions for refined oil and protein rich soya food might be the 

reason behind this phenomenon. In spite of good performance exhibited by the crop, fact cannot be denied 

that India with an average yield of 1206 kgs/ ha (2011-13) lags behind by 59% from the world average. Of 

1916 kgs/ ha and by 227 % from the highest yield of 3947 kgs/ha in Germany (status paper; GOI, 2014). B 

S Chandel (2007) studied the total factor productivity in Rajasthan and Uttar Pradesh found that highest 

growth was registered by Rajasthan (3.44%) while in UP it was -0.08% the reason being increased input 

efficiencies. Rajasthan was the only state where TFP of both mustard and sesamum increased overtime. 

Oilseed research and concerted effort to support oilseeds production in the state was the main reason. Kumar 

and Mrithuynjaya (1992) found that TFP of wheat in Rajasthan (2.7%) was lower than that of rapeseed 

mustard during 1971-89 which led to fact fast shift in area from wheat to the mustard. 

Girish Kumar Jha and others (2011) while analysing the yield gap state that owing to its low water 

requirement mustard crop fitted well in the rain fed cropping system. Comparing yield gaps in Madhya 

Pradesh and Uttar Pradesh, authors point out that gap I was 30.31% and 56.65% while gap II varied from 

4.68% to 17.71% in these states respectively indicating towards need for improvement in technology. Dr. 

Ahlawat brings out that the crop responds well both to organic and inorganic manures. Appreciation of 15-

20 tonnes/ha of FYM or compost the time pf field preparation has proved beneficial. 
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Objectives 

1. To analyze the trends in area, production and productivity of Rapeseed/ Mustard at all India and 

state level (Uttar Pradesh). 

2. To address the issues and challenges responsible for low productivity and production of rapeseed 

mustard crop. 

3. To analyze the area and productivity effect as the preliminary determinants of production. 

Methodology 

We have used secondary data of Rapeseed Mustard Area, Production and Productivity of the which has 

been collected from statistics published by Ministry of Agriculture and Farmers Welfare. A fifty-year time 

series has been used to apply orthogonal polynomial technique to get trends in area production and 

productivity. In order to know relative strength of area or productivity in production, Area and Productivity 

effect has been calculated with the help of simple regression analysis. The trend fitting by the use of the 

orthogonal polynomial has been simple as it does not assume any particular degree of the polynomials. The 

tabulated values of the ξ have been obtained from the statistical table for the required number of 

observations (N=50). If a polynomial of five degrees has to be fitted the final equation obtained would be 

of the type: 

Yt = a0 +a1ξ1+a2 ξ2+a3ξ3 +a4 ξ4+a5 ξ5+anξn 

Where Y' is the estimated trend value while a0, a1, a2, a3, a4 and the a5 are the constraints and Where Y' is 

the estimated trend value while a0 , a1, a2, a3, a4 and the a5 are the constants and ξ are the tabulated values 

of the polynomials' for required number of observations. To analyse the area and productivity effect the 

single way ANOVA technique has been used. In order to ensure the compatibility for comparison 

production has been treated as dependent variable and independent variables, area and productivity have 

been divided into phases in conformity with the phases exhibited in the dependent variable on the estimated 

values of the best fit polynomials. Compound annual growth rates (CAGR) have been calculated by taking 

the log form  
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All India Trends 

 Trends in area under cultivation 

In order to get the best fit, we have taken trend value of Rapeseed/ Mustard area at 5th degree polynomial 

corresponding to the equation below 

Yt = 1179.62+ 76.09 ξ1+0.99 ξ2+ 3.02 ξ3 +0.44 ξ4+2.16 ξ5 

The compound annual growth rate of area on actual and estimated series over a period of fifty years has 

shown a positive growth rate of 1.816 per cent and 1.918 per cent respectively. Figure 3.7 below illustrates 

the movement of estimated values against the actual of the area under cultivation at all India level. 

                       Figure 3.7:  Trends in Area under Rapeseed & Mustard in India 

 

The fifth degree fit apparently shows fluctuations in three phases. In the first phase lasting between 1964-

65 to 1999-2000 the area grew at 2.429 per cent. 

Table 3.9: Phase wise Compound Annual Growth Rate (CAGR) of area under Rapeseed& Mustard 

 

 

           

 

 

   

  Source: Author’s Calculation on secondary data obtained from IndiaStat.com 

  

Phase Period CAGR (%) 

Phase 1 1964-65 to 1999-00 2.429 

Phase 2 1999-00 to 2008-09 -0.498 

Phase 3 2008-09 to 2013-14 2.531 
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Between 1999-2000 to 2008-09 the area declined at a CAGR of -0.498 per cent only to move upward in 

the third phase lasting between 2008-09 to 2013-14 when it grew at a rate of 2.531 per cent.   

Trends in Production 

Trend line was found best fit at first degree of polynomial corresponding to the equation below 

Yt = 837.21+224.80 ξ1+1.71 ξ2+3.16 ξ3+0.79 ξ4+ 1.65 ξ5 

The overall growth rate on both actual and estimated show a positive trend with a CAGR of 4.185 per cent 

and 4.707 per cent respectively. The figure 3.8 below explains the trends. 

                 Figure 3.8: Trend in production of Rapeseed &Mustard in India 

 

Table 3.10: Phase wise Compound Annual Growth Rate (CAGR) of production of Rapeseed & 

Mustard 

Phase Period CAGR (%) 

Single Phase 1964-64 to 2013-14 
4.707 

 

    Source: Author’s Calculation on secondary data obtained from IndiaStat.com 

 

The single phase trend clearly indicates that though area declines in the second phase production has been 

consistent over the entire period. 
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Trends in Productivity 

Similar to production, the 1st degree polynomial was found best fit in case of productivity too corresponding 

to the equation: 

Yt = 30407272.39+ 2905074.46 ξ1 + 25324.92 ξ2 + 17437.79 ξ3 +13046.83 ξ4 + 2861.26 ξ5 

The figure 3.9 also illustrates the single phase trend. 

Figure 3.9: Trend in Productivity of Rapeseed & Mustard in India 

 

 

 

The productivity grew in estimated values at 2.326 per cent. 

 

Area and Productivity Effect 

It is interesting to note that corresponding to the single phase in production both the area effect and 

productivity effect are significant. Even though the area declined, as discussed earlier the strong 

productivity effect has contributed to the production and nullified the negativity of decline in area under 

cultivation. 
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Table 3.11: Compound Annual Growth Rate of Area, Production and Productivity of Rapeseed & 

Mustard in India 

1964-65 to 2013-14  Area  Production Productivity 

Overall Actual 1.816 4.185 2.224 

Overall Estimated 1.918 4.707 2.326 

           Source: Author’s Calculation on secondary data obtained from IndiaStat.com 

 

Table 3.12: Overall and Phase wise Compound Annual Growth Rates as well as Area and 

Productivity Effect of Rapeseed & Mustard in India 

 

 

Period/ 

Phases  

        

        Growth Rates (%)                                                                

 Estimated Regression 

between Production as 

Dependent Variable & 

Area as independent 

variable 

Estimated Regression 

between Production as 

Dependent Variable & 

Productivity as independent 

variable 

Area Producti

on 

Productiv

ity 

Consta

nt 

Reg.Coef

f.  

associate

dwith 

Area 

R2 Constan

t 

Reg.Coeff.  

associated 

with 

Productivit

y 

R2 

 Actual 

 1964-65 

to2013-14 

1.816 4.185 2.224 
-1.841 

(-

14.404) 

1.999 

(24.485) 

.92

6 

-10.257 

(-

25.324) 

1.755 

(28.371) 

 

.944 

 Estimated  

1964-65 to 

2013-14 

1.918 4.707 2.326 
-2.363 

(-

12.096) 

2.320 

(18.625) 

.87

8 

-12.359 

(-

33.622) 

2.055 

(36.978) 

.966 

 Single 

Phase 

 (1964-65 

to 2013-14) 

1.918 4.707 2.326 
-2.363 

(-

12.096) 

2.320 

(18.625) 

.87

8 

-12.359 

(-

33.622) 

2.055 

(36.978) 

.966 

Source: Author’s Calculation on secondary data obtained from IndiaStat.com 

Note: Figures in bracket indicate t values 
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All UP Trends 

Area under cultivation 

The trend line of 4th degree of polynomial was found fit corresponding to the equation below: 

Yt = 93634959.66 + 12079779.21 ξ1 +1944.40 ξ2 +500475.28 ξ3 + 553127.18 ξ4 +13464.20 ξ5 

The overall growth rate of both actual and estimated series were negative, -2.566 per cent. The figure 3.10 

below illustrates two phases of fluctuations in area in Uttar Pradesh: 

Figure 3.10: Trends in Area under Rapeseed& Mustard in Uttar Pradesh 

 

 

In the first there is an increase in area at a CAGR of 3.148 per cent. Between 1964-65 to 1971 -72 and 

there has been a continuous fall at -2.955 per cent. 

Table 3.13: Phase wise Compound Annual Growth Rate (CAGR) of area under Rapeseed& 

Mustard in Uttar Pradesh 

 

 

           

 

 Source: Author’s Calculation on secondary data obtained from IndiaStat.com 

 

 

Phase Period CAGR (%) 

Phase I 1964-65 to 1971-72 3.148 

Phase II 1971-72 to 2013-14 -2.955 
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Trends in Production 

The estimated trend in production in Uttar Pradesh was found fit at 1st degree corresponding to the equation 

below: 

Yt = 44105395.52 + 214953.47 ξ1 +16344.01 ξ2 +6418.65 ξ3 + 81729.20 ξ4 +99758.64 ξ5 

There is a single phase and the 50 years growth period as illustrated below and production grew at a CAGR 

of -0.498 per cent. 

Figure 3.11: Trends in Production of Rapeseed & Mustard in Uttar Pradesh 

 

 

Table 3.14: Phase wise Compound Annual Growth Rate (CAGR) of production of Rapeseed & 

Mustard in Uttar Pradesh 

Phase Period CAGR (%) 

Single Phase 1964-65 to 2013-14 -0.498 

    Source: Author’s Calculation on secondary data obtained from IndiaStat.com 

 

Trends in Productivity 

Similar to the production, the 1st degree fit corresponding to the following equation was found to be best fit 

in case of productivity. 
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Yt = 30282874.88 + 2752309.91 ξ1 +50501.66 ξ2 +64038.19 ξ3 + 4410.58 ξ4 +18669.73 ξ5 

The single phase productivity grew at 2.224 per cent on the estimated values as shown in the figure 3.12 

below: 

 

Figure 3.12: Trends in Productivity of Rapeseed & Mustard in Uttar Pradesh 

 

 

Area and Productivity Effect 

Corresponding trend to the single phase trend of production are explained below. It is evident that area 

declined, and has significant effect on production. But ultimately the productivity effects dominates and 

production though declines but at a slower pace to that of area. 

Table 3.15: Compound Annual Growth Rate of Area, Production and Productivity of Rapeseed & 

Mustard in Uttar Pradesh  

1964-65 to 2013-14  Area  Production Productivity 

Overall Actual -2.566 -0.498 2.122 

Overall Estimated -2.566 -0.498 2.224 

           Source: Author’s Calculation on secondary data obtained from IndiaStat.com 
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Table 3.16: Overall and Phase Wise Compound Annual Growth Rates as well as Area and 

Productivity Effect of Rapeseed & Mustard in Uttar Pradesh 

 

 

Period/ 

Phases  

        

        Growth Rates (%)                                                                

 Estimated Regression 

between Production as 

Dependent Variable & 

Area as independent 

variable 

Estimated Regression 

between Production as 

Dependent Variable & 

Productivity as independent 

variable 

Area Producti

on 

Productiv

ity 

Consta

nt 

Reg.Coef

f.  

associate

dwith 

Area 

R2 Consta

nt 

Reg.Coeff.  

associated 

with 

Productivi

ty 

R2 

 Actual 

 1964-65 

to2013-14 

-

2.566 

-0.498 2.122 
5.042 

(12.493

) 

.250 

(4.431) 

.290 7.129 

(13.642) 

-.046 

(-.579) 

.007 

 Estimated  

1964-65 to 

2013-14 

-

2.566 

-0.498 2.224 
5.611 

(129.11

) 

.172 

(28.39) 

.944 8.251 

(227.13

3) 

-.213 

(-38.807) 

.969 

Single 

Phase  

 (1964-65 

to 2013-14) 

-

2.566 

-0.498 2.224 
5.611 

(129.11

) 

.172 

(28.39) 

.944 8.251 

(227.13

3) 

-.213 

(-38.807) 

.969 

Source: Author’s Calculation on secondary data obtained from IndiaStat.com 

Note: Figures in bracket indicate t value 

 

Comparative Analysis (India versus UP) 

 

To have a comparative picture the CAGR of area, production and productivity of Rapeseed/ Mustard are 

being compared at all India and state level on the actual and estimated values as given below:  

 

Table3.9: Comparative Growth Rates (CAGR) All India Vs Uttar Pradesh 

Period Area Production Productivity 

1964-65 to 2013-14 

Actual 

1.816 

(-2.566) 

4.185 

(-0.498) 

2.224 

(2.122) 

1964-65 to 2013-

14Estimated 

1.918 

(-2.566) 

4.707 

(-0.498) 

2.326 

(2.224) 

*Figures in bracket pertain to Uttar Pradesh 
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As regards the area it shows a positive growth rate along with productivity that lead to an increase in 

production. Both area and productivity played a major role at all India level. In Uttar Pradesh the area has 

been declining bringing the production down. The productivity however, arrests the fall in production which 

grows at -0.498 per cent over the period well below the growth rate of area (-2.566%). 

 

Conclusion 

The literature review, trend analysis and examination of issues and challenges lead to three major 

phenomena. Firstly, there have been recent improvements in the performance of the productivity though it 

is still low when compared internationally. Secondly, non-remunerative prices and inadequate profitability 

inhibits the farmers from shifting groundnut cultivation from marginal to improved lands. Thirdly, low 

investment in technology, susceptibility to pests and diseases and poor availability of good quality seed and 

storage is also a major hurdle. To break the productivity, plateau the investment in technology up gradation 

and mechanization in the oilseed production, opening of better market avenues and improving the efficiency 

in the processing sector shall go a long way in augmenting the overall production and productivity. Better 

cropping systems like rice- groundnut, rice-mustard etc. may also be advocated. Improving extension 

activities with adequate focus on post-harvest management, pest and disease control by incorporating 

scientific methods can also help elevate the crop production and yield. Promoting cultivation in the specific 

zones having suitable ago-climatic-soil conditions with increased investment and better farming practices 

will no doubt produce some long lasting results. 
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