
 

~ 1397 ~ 

The Pharma Innovation Journal 2022; SP-11(6): 1397-1402 

  
 
 
 
 
 
 

 

 

 
ISSN (E): 2277-7695 

ISSN (P): 2349-8242 

NAAS Rating: 5.23 

TPI 2022; SP-11(6): 1397-1402 

© 2022 TPI 

www.thepharmajournal.com 

Received: 13-03-2022 

Accepted: 19-04-2022 

 

Sumit Wasnik 

Ph.D. Research Scholar, 

Department of Agricultural 

Economics, College of 

Agriculture, IGKV, Raipur, 

Chhattisgarh, India 

 

Sneha Pandey 

Ph.D. Research Scholar, 

Department of Agricultural 

Economics, College of 

Agriculture, IGKV, Raipur, 

Chhattisgarh, India 

 

Pradip Patel 

Ph.D. Research Scholar, 

Department of Agricultural 

Economics, College of 

Agriculture, IGKV, Raipur, 

Chhattisgarh, India 

 

Mamta Patel 

Ph.D. Research Scholar, 

Department of Agricultural 

Economics, College of 

Agriculture, IGKV, Raipur, 

Chhattisgarh, India 

 

Vijay Choudhary 

Professor & Dean, College of 

Agriculture, Kurud, Dhamtari, 

Chhattisgarh, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author 

Sumit Wasnik 

Ph.D. Research Scholar, 

Department of Agricultural 

Economics, College of 

Agriculture, IGKV, Raipur, 

Chhattisgarh, India 

 

 

 

 

 

 

 

 

 
 

 

Trends in area, production and yield of paddy, wheat 

and gram in Chhattisgarh state: A critical analysis 
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Choudhary 

 
Abstract 
An attempt has been made in this paper to examine the trends in area, production and yield of paddy, 

wheat and gram crops in selected districts viz., Raipur, Mahasamund, Dhamtari and Durg of Chhattisgarh 

plains as well the State and India as a whole. Since the main objective, it was also examined percentage 

changes in area, production and yield of these crops in relative terms. The study was completely based on 

20 years of secondary time-series data during 2000-01 to 2019-20. The various parametric linear and 

non-linear trend models were tried to fit the data out of which statistically most suited parametric models 

were selected on the basis of adjusted R2. The findings revealed that the overall performance of paddy 

found satisfactory as the area, production and yield of paddy in all selected district, the Chhattisgarh State 

and India as a whole exhibit continuous increasing growth trend line which was highly contributed by per 

hectare output than by the increased in area. Whereas, the overall growth performance of wheat and gram 

was found poor in the selected districts of Chhattisgarh plains with few exceptions as well as in the State. 

Thus, the phenomenon of productivity improvement was greatly responsible for increase production of 

production of wheat and gram. In the study, overall, the production and yield of gram has decreased by 

more than proportionate of wheat. Wheat, Gram and other pulses crop deserves some attention in the 

State and need efforts to increase the area and productivity of these crops. 

 

Keywords: Chhattisgarh state, gram, models, paddy, trend and wheat 

 

Introduction 

Over last few decades the growth of Indian agriculture has helped the country in achieving 

food security at national level. The next big challenge is to sustain this growth and achieve 

nutritional security as well. India’s production of foodgrains has been increasing every year, 

and India is the world's largest producer of pulses with the per cent share of 24.60 and ranks as 

the second largest producer of rice and wheat with the per cent share of 21.60 and 11.50 

respectively; both accounts the production of 118.87 and 107.86 million tonnes on the land of 

43.66 and 31.36 million hectare during 2019-20. India shares more than 26, 14 and 70 per cent 

area and 16, 14 and 78 per cent of production of rice, wheat and gram to the world. 

Chhattisgarh is a state in Central India known for rice cultivation and called ‘rice bowl of 

India’. Since the State have been formed, there is two decadal increases of total foodgrains of 

the States in which area increase by 9.03 per cent from 2000-01 (4.93 million Ha) to 2019-20 

(5.37 million Ha) similarly, production was on the boom that it raises by more than 3 times 

from 2000-01 (2.90 million T) to 2019-20 (9.37 million T).  

In India, paddy, wheat and gram has highest per cent share in terms of area and production to 

the area and production of total foodgrains among total cereals and pulses as well as the gross 

cropped area (GCA). Similarly, in Chhattisgarh State the situation was same. Thus, these crops 

were notified as a major crop contributing highest to the State’s as well as in India’s total 

foodgrains output. For the present study, therefore, paddy, wheat and gram had selected for the 

space of four districts viz., Raipur, Mahasamund, Dhamtari and Durg, as these were the 

representatives of Chhattisgarh plains zone. Similarly, selected four districts had collectively 

concentrated considerable amount of total area and total production under paddy, wheat and 

gram. Therefore, it felt necessary to examine the trends depicting the growth of these crops in 

terms of space, output and yield. 

 

Materials and Methodology 

The study was purely based on secondary data on area, production and yield of paddy, wheat 

and gram crops collected from the various official sources the sources were: 
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i) Tables of Agricultural Statistics, Commissioner Land 

Record, Govt. of Chhattisgarh, ii) Department of Agriculture, 

Land Record and Revenue Department Government of 

Chhattisgarh State, iii) Government websites, Directorate of 

Economics and Statistics, Ministry of Agriculture and 

Farmers Welfare and iv) Agri India Stat. To facilitate proper 

understanding of percentage change and trends in area, 

production and yield the total 20 years of time-series data was 

taken from 2000-01 to 2019-20. The performance change in 

area, production and yield of the crops were analyzed through 

the simple relative percentage change method compare to 

base year 2000-01. 

To analyze the trends, the different parametric linear, non-

linear and time-series models were employed. Various trend 

models were tried to identify the appropriate trend equation. 

The trend equations were fitted for the 20 years of time-series 

data during 2000-01 to 2019-20. The statistically most suited 

parametric models were selected on the basis of adjusted R2. 

Following models were employed to examine trends in area, 

production and yield of paddy, wheat and gram. 

 
Table 1: Parametric linear and non-linear trend functions 

 

Regression Models of Inquiry Equation forms 

Linear Model Yt = a + bt 
Logarithmic model Yt = a + b Ln(t) 

Quadratic model Yt = a + b1t + b2t2 

Cubic model Yt = a + b1t + b2t2 + b3t3 

Compound growth model Yt = a bt 

Exponential model Yt = a ebt 

Power model Yt = a tb 

 

Result and Discussion 

Change in area, production and yield of paddy 
Figure 1 represents half decadal percentage change in area, 

production and yield of paddy. The area under paddy in India 

were found more or less stagnant during study period, it was 

44.71 million hectares during 2000-01 which was decreased 

by more than 2 per cent to the 43.66 million hectares during 

2019-20. Chhattisgarh State has also the more or less stagnant 

result for area under paddy during study period, in which it 

was found increased its area from 3.77 million hectares during 

2000-01 to 4.27 million hectares during 2019-20. Under 

district-wise change in area under paddy, the result further 

indicated that all the selected districts viz., Raipur, 

Mahasamund, Dhamtari and Durg had found steady 

continuous increased its area by more than 7, 24, 31 and 21 

per cent, respectively during 2000-01 to 2019-20. Although 

Raipur has maximum area under paddy during 20 years of 

study periods. Production of paddy in India and Chhattisgarh 

State during 2000-01 was 84.98 and 2.37 million hectares 

which was reached to 118.87 and 8.57 million hectares, 

respectively thus, increase in both was found continuous and 

was increased by more than 39 and 261 per cent from 2000-

01 to 2019-20, respectively. Similarly, under district-wise 

change in production of paddy has observed drastic and 

continuous increase in all the districts. Highest production 

under paddy was observed in Raipur district during 20 years 

of study periods. 

As regards the yield of paddy, all the selected districts as well 

as Chhattisgarh State and India as a whole had showed 

increasing trend during 20 years of study periods. During 

2019-20, India and Chhattisgarh State had increased yield by 

more than 43 and 219 per cent, respectively since 2000-01. 

Raipur has highest rate of continuous increasing yield and has 

maximum yield among other districts. 

 

Change in area, production and yield of wheat 

From figure 2, the area under wheat in India found increased 

from 25.73 million hectares (2000-01) by more than 21 per 

cent to the 31.36 million hectares (2019-20). Chhattisgarh 

State has more or less stagnant result for area under wheat 

after 2000-01 (0.78 million hectares), found decreased its area 

by more than 85 per cent (2019-20). All the districts found 

increased in area under wheat during the study period except 

Dhamtari found drastically fallen its area. Production of 

wheat in India was 69.68 million hectares (2000-01) reached 

to 107.86 million hectares increased by more than 54 per cent 

(2019-20). Chhattisgarh State wheat production has declined 

and remain stagnant after 2005-06 this decline was more than 

82 per cent (2019-20). All the districts showed increasing in 

production of wheat except Dhamtari had steady fluctuations 

during study period. Similar to area, Durg had maximum 

production under wheat than other districts during 20 years of 

study periods. As regards the yield of wheat, all the selected 

districts as well as Chhattisgarh State and India as a whole 

had showed increasing trend during 20 years of study periods 

except Mahasamund has continuous decreasing yield up to 40 

per cent (2019-20). During 2019-20, India and Chhattisgarh 

State had increased yield by more than 27 and 14 per cent, 

respectively from 2000-01. 

 

Change in area, production and yield of gram 

Figure 3 depicted the area under gram in India and 

Chhattisgarh State were found continuously increased from 

5.19 and 0.14 million hectares (2000-01) to the 9.70 and 0.42 

million hectares (2019-20), respectively by more than 86 and 

199 per cent, respectively. Raipur and Mahasamund had 

found decline it area under gram, while later had declined by 

50 per cent. Dhamtari and Durg both had increased area of 

gram by 2.8 times from 2000-01 to 2019-20. Production of 

gram in India was 3.86 million hectares (2000-01) which 

reached to 11.08 million hectares increased by more than 187 

per cent (2019-20). All selected districts as well as 

Chhattisgarh State in production of gram had found highly 

declined over the study period. Only Dhahmtari had 

maximum production during entire period. The State had 

depicted highly negative performance in production of gram 

and declined by -85.32 per cent. As regards the yield of gram, 

all the selected districts as well as Chhattisgarh State as a 

whole had showed one decade increasing trend up to 2010-11, 

while then after found declining in yield of gram. India had 

continuous increasing yield increased by more than 53 per 

cent in 2019-20. 
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Fig 1: Percentage change in area, production and yield of paddy during 2000-01 to 2019-20 

 

 
 

Fig 2: Percentage change in area, production and yield of wheat during 2000-01 to 2019-20 

 

 
 

Fig 3: Percentage change in area, production and yield of gram during 2000-01 to 2019-20 

 

Trends in area, production and yield of paddy 

From Table 1, the area under paddy, it was found that, 

compound trend function was giving most fit to the data 

suitable with model in both Raipur and Dhamatri districts 

with highest adjusted R2 0.63 and 0.49, respectively both 

models exhibit same increasing growth trend lines. Whereas, 

linear and cubic trend function was giving most fit to the data 

suitable with model in Mahasamund and Durg districts with 

highest adjusted R2 0.92 and 0.87, respectively both models 

exhibit same increasing growth trend lines. Under production 

of paddy, it was depicted that power trend function was 

giving most fit to the data suitable with model in Raipur, 

Mahasamund, Dhamatri and Durg districts with highest 

adjusted R2 0.68, 0.60, 0.71 and 0.43, respectively, similarly, 

yield of paddy, power trend function most fit to the data with 

highest adjusted R2 0.65, 0.51, 0.74 and 0.37, respectively. 

Thus, all these trend models under respective districts had 

exhibit increasing growth trend under production and yield of 

paddy. The area of paddy in Chhattisgarh State and India as a 

whole reveal’s overall insignificance of time period in 

explaining the trend over the study period. For both 

production and yield of paddy in Chhattisgarh State, power 

trend function was giving most fit to the data suitable with 

maximum adjusted R2 0.58 and 0.58, respectively thus both 

model exhibits increasing trend lines. Similarly, both 

production and yield of paddy in India, linear trend function 

was giving best fit to the data suitable with maximum 

adjusted R2 0.81 and 0.89 both exhibit same trend lines i.e., 

steady slow increase. Thus, it was revealed that all the trend 

models exhibit significant explanation for given time and 

exhibit increasing trend in area, production and yield of paddy 

except in area of the State and India as a whole under paddy. 

https://www.thepharmajournal.com/
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Table 1: Selected district-wise best fitted linear and non-linear trend equation models for area, production and productivity of paddy during 

2000-01 to 2019-20 
 

District Particulars Equation type 
Parameters 

𝛂 𝐛𝟏 𝐛𝟐 𝐛𝟑 𝐑𝟐 Adj 𝐑𝟐 

Raipur 

Area Compound 514.30 1.00***   0.64 0.63*** 

Production Power 311.74 0.40***   0.69 0.68*** 

yield Power 618.59 0.38***   0.67 0.65*** 

Mahasamund 

Area Linear 233.96 2.76***   0.92 0.92*** 

Production Power 136.96 0.42***   0.63 0.60*** 

yield Power 609.06 0.35***   0.53 0.51*** 

Dhamtari 

Area Compound 139.63 1.02***   0.51 0.49*** 

Production Power 124.69 0.45***   0.73 0.71*** 

yield Power 953.86 0.35***   0.75 0.74*** 

Durg 

Area Cubic 416.82 11.86*** -1.180*** 0.042*** 0.89 0.87*** 

Production Power 289.28 0.38***   0.46 0.43*** 

yield Power 689.56 0.33***   0.40 0.37*** 

Chhattisgarh State 

Area Compound 3.82 1.00***   0.01 -0.05 

Production Power 2.76 0.30***   0.60 0.58*** 

yield Power 747.68 0.29***   0.60 0.58*** 

India 

Area Compound 43.22 1.00***   0.03 -0.03 

Production Linear 79.34 1.84***   0.82 0.81*** 

yield Linear 1834.64 40.78***   0.89 0.89*** 

Note: *** and ** represents significant at 1% and 5% 

 

Trends in area, production and yield of wheat 

Table 2 depicted for area of wheat, cubic trend function was 

giving most fit to the data suitable with model in Raipur and 

Mahasamund districts with highest adjusted R2 0.39 and 0.44, 

respectively both models exhibit same growth trend lines i.e., 

reverse sigmoid increase. Whereas, compound trend function 

was giving most fit to the data suitable with model in 

Dhamatri and Durg districts with highest adjusted R2 0.22 and 

0.68 of which Dhamtari exhibit decreasing and Durg exhibit 

steady increasing growth trend line. Production of wheat, it 

was depicted that quadratic trend function was giving most fit 

to the data suitable with model in Raipur and Mahasamund 

districts with highest adjusted R2 0.61 and 0.30, respectively 

and both exhibit increased growth trend lines. The wheat 

production in Dhamtari district reveals overall insignificance 

of time period in explaining the trend, while only yield of 

wheat exhibit steady increasing growth trend line which 

decreasing area over the study period. Cubic trend function 

was giving most fit to the data suitable with model to the 

Raipur, Mahasamund and Durg districts under yield of wheat 

with highest adjusted R2 0.80, 0.76 and 0.79, respectively all 

exhibit same sigmoid increased growth trend line.  

For Chhattisgarh State, it was observed that compound trend 

function was gave best trend fit to the data for area with 

maximum adjusted R2 0.46 exhibit decreasing trend line. 

Cubic trend function was the most fitted trend for production 

and yield of wheat with maximum adjusted R2 0.38 and 0.74, 

respectively in which production had reverse sigmoid trend 

line while yield had flat sigmoid trend line. Area of wheat in 

India, had gave best trend fit by cubic trend model to the data 

with maximum adjusted R2 0.89, whereas production and 

yield has observed best trend fit through quadratic trend 

model with maximum adjusted R2 0.90 and 0.78, respectively. 

Area, production and yield of wheat in India had showed 

similar steady increasing growth trend. Thus, it was revealed 

that all the trend models exhibit overall significant 

explanation for given time period except in production of 

wheat under Dhamtari. Only India as a whole revealed 

increasing trend of growth in area, production and yield of 

wheat over the period of time. 

 
Table 2: Selected district-wise best fitted linear and non-linear trend equation models in area, production and productivity of wheat during 2000-

01 to 2019-20 
 

District Particulars Equation type 
Parameters 

𝛂 𝐛𝟏 𝐛𝟐 𝐛𝟑 𝐑𝟐 Adj 𝐑𝟐 

Raipur 

Area Cubic 5.61 1.34*** -0.155*** 0.00*** 0.49 0.39** 

Production Quadratic 9.37 0.04 0.018  0.65 0.61*** 

yield Cubic 1757.56 -313.81*** 39.517*** -1.20*** 0.83 0.80*** 

Mahasamund 

Area Cubic 1.42 0.25 -0.04** 0.00*** 0.53 0.44*** 

Production Quadratic 3.16 -0.26*** 0.01***  0.37 0.30** 

yield Cubic 2470.40 -520.37*** 59.05*** -1.79*** 0.80 0.76*** 

Dhamtari 

Area Compound 2.97 0.95***   0.26 0.22** 

Production Compound 2.70 0.98***   0.04 -0.01 

yield Quadratic 905.32 33.70 0.49  0.82 0.99*** 

Durg 

Area Compound 16.49 1.03***   0.70 0.68*** 

Production Cubic 10.66 0.28 0.14 -0.00 0.89 0.87*** 

yield Cubic 720.95 -22.63 7.39 -0.28* 0.78 0.74*** 

Chhattisgarh State 

Area Compound 0.83 0.88   0.49 0.46*** 

Production Cubic 0.25 0.22 -0.03* 0.00* 0.47 0.38** 

yield Cubic 1227.23 -134.43** 17.80** -0.54** 0.78 0.74*** 

India 
Area Cubic 25.77 -0.10 0.06* -0.00** 0.90 0.89*** 

Production Quadratic 65.40 1.37* 0.04  0.91 0.90*** 
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yield Quadratic 2666.64 -1.16 2.07*  0.80 0.78*** 

Note: ***, ** and * represents significant at 1%, 5% and 10%, respectively. 

 

Trends in area, production and yield of gram 

 
Table 3: Selected district-wise best fitted linear and non-linear trend equation models in area, production and productivity of gram during 2000-

01 to 2019-20 
 

District Particulars Equation type 
Parameters 

𝛂 𝐛𝟏 𝐛𝟐 𝐛𝟑 𝐑𝟐 Adj 𝐑𝟐 

Raipur 

Area Cubic 3.66 1.49*** -0.12** 0.00* 0.67 0.61*** 

Production Cubic 3.67 0.34 0.05 -0.00 0.56 0.48*** 

yield Cubic 842.22 -99.56 18.40* -0.69** 0.55 0.46*** 

Mahasamund 

Area Compound 0.39 0.94***   0.55 0.53*** 

Production Compound 0.29 0.96***   0.34 0.30*** 

yield Cubic 854.91 -99.96 17.12* -0.63** 0.41 0.30** 

Dhamtari 

Area Power 5.03 0.23*   0.14 0.09* 

Production Power 3.64 0.36**   0.26 0.22** 

yield Cubic 885.61 -75.39 14.99 -0.57** 0.46 0.36** 

Durg 

Area Power 50.25 0.31***   0.92 0.92*** 

Production Cubic 42.87 -1.38 1.34 -0.06 0.56 0.48*** 

yield Cubic 747.62 -41.00 11.98 -0.52 0.34 0.22* 

Chhattisgarh State 

Area Cubic 0.11 0.03*** -0.00*** 0.00*** 0.97 0.96*** 

Production Cubic 0.63 -0.18** 0.02** -0.00** 0.46 0.36** 

yield Cubic 685.85 -36.92 10.45 -0.44 0.39 0.27** 

India 

Area Quadratic 5.21 0.36*** -0.01  0.87 0.85*** 

Production Compound 4.33 1.05***   0.85 0.84*** 

yield Compound 738.45 1.02***   0.71 0.69*** 

Note: ***, ** and * represent significant at 1%, 5% and 10%, respectively 

 

Table 3 depicted, cubic trend function was giving most fit to 

the data suitable with model in Raipur for the area, production 

and yield of gram, with highest adjusted R2 0.61, 0.48 and 

0.46, respectively all models exhibit same declining growth 

trend lines. Mahasamund gave best fit by compound trend 

explaining 53 per cent trend exhibit decreasing trend, while 

Dhamtari and Durg both fitted by power trend function with 

highest adjusted R2 0.09 and 0.92, respectively in which 

Dhamatri exhibit flat increase and Durg exhibit sharp 

increasing growth trend lines growth trend line. Under 

production of gram, it was depicted that compound, power 

and cubic trend function was giving most fit to the data 

suitable with model in Mahasamund, Dhamtari and Durg 

districts with highest adjusted R2 0.30, 0.22 and 0.48, 

respectively, while Mahasamund exhibits flat decreasing 

growth trend, Dhamatri exhibit flat increase and Durg exhibits 

sigmoid decreased growth trend. Cubic trend function was 

giving most fit to the data suitable with model to all the 

districts under yield of gram with highest adjusted R2 0.46, 

0.30, 0.36 and 0.22, respectively in Raipur, Mahasamund, 

Dhamtari and Durg all of them exhibit same sigmoid 

decreasing growth trend line. It was found that area, 

production and yield of gram in the State had described well 

by cubic trend alone with highest adjusted R2 0.96, 0.36 and 

0.27, respectively and only area exhibit increasing trend while 

production and yield had sigmoid decreasing trend. Area of 

gram in India had given best trend fit by quadratic trend 

function to the data with maximum adjusted R2 0.85. 

Compound trend was the most fitted trend for production and 

yield of gram with maximum adjusted R2 0.84 and 0.69, 

respectively. Thus, area, production and yield of gram in India 

had showed continuous flat increasing growth trend. It was 

also revealed that all models were exhibiting overall 

significant trend explained for given time period. 

 

 

Conclusions 

The overall performance of paddy found satisfactory. The 

area, production and yield of paddy in all selected district, the 

Chhattisgarh State and India as a whole exhibit continuous 

increasing growth trend lines of paddy over the study period. 

The increase in output of paddy was highly contributed by per 

hectare output than by the increased in area. The overall 

growth performance of wheat and gram was found poor in the 

selected districts of Chhattisgarh plains with few exceptions 

as well as in the State, while the growth in terms yield of both 

the crops were found remarkable increased. Thus, the 

phenomenon of productivity improvement was greatly 

responsible for increase production of wheat and gram. In the 

study, overall, the production and yield of gram has decreased 

by more than proportionate of wheat. Wheat, Gram and other 

pulses crop deserves some attention in the State and need 

efforts to increase the area and productivity of these crops, 

while the full yield potential of existing varieties of gram has 

to be exploited and area shift away from gram has to be 

arrested. 
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