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Question

What are the factors affecting rice crop production?
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Area under consideration

Figure: India & Andhra Pradesh
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Results

Figure: Regression analysis results
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Introduction

Figure: Global rice consumption and production
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Introduction

Figure: Crop seasons in India
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Introduction

Andhra Pradesh (a state in India) is considered India’s rice bowl.

Andhra Pradesh has six agro-climate zones (suitable for certain crops
to grow) with 13 districts.

1. Scarce Rainfall Zone. 2. Southern Zone. 3. North Coastal
Zone. 4. Godavari Zone. 5. Krishna Zone. 6. High Altitude
Zone.

Five districts covering all six zones are selected for this study.

The districts selected are Krishna, Kurnool, Chittoor, West Godavari,
Vizianagaram,which are the primary producers in their particular
zones.
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Characterization of the study site

North coastal zone: Srikakulam, Vizianagaram, Visakhapatnam

Godavari zone: East Godavari and West Godavari

Krishna zone: Krishna, Guntur, Prakasam

Southern zone: Chittoor, YSR Kadapa, and SPS Nellore

Scarce rainfall zone: Kurnool and Anantapur

High altitude zone: Srikakulam, Visakhapatnam and Vizianagaram
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Project Motto

Farming is a compound output which is equally influenced by Natural
factors (Climate, Soil Topography, Terrain) and Artificial Factors
(Pesticides, Labour, Capital, Technology etc..).

From the research data, Crop production are significantly impacted by
climate for rice, tobacco and groundnut in Andhra Pradesh.

This study covers the impact of Climatic factors and Area on the
production of rice crops in Andhra Pradesh.

The considered factors are Area under Cultivation, Rainfall, Soil
wetness, Precipitation, Wind speed, Temperatures (Average).

This Regression analysis is performed to get a better understanding of
the influence of Area and Climatic factors affecting the rice
cultivation.
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Methodology

Assumptions

Linearity

Strict exogeneity

No multicollinearity

Spherical errors

Normal errors

Chebrolu Snehit, Alapati Bipin, Abhiram Karumathil (UCLA) January 19, 2024 12 / 38



Methodology

Least squares estimation
Jarque-Bera
Breusch-Pagan
Centered VIF (variation inflation factors)
Durbin-Watson
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Data Sources

Nasa Power and Indian WRIS - Monthly weather data from June-
November (Kharif).
Directorate of Economics and Statistics - The yield, area of
cultivation, and production data.

20 years of data is collected from the above-mentioned sources during the
time period 2002-2021.
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First Regression Model

Log(P) = C+ β1 log(A)+ β2 log (R)+β3 log (T)+β4 log
(W)+β5 log (pre)+ β6 log (sw)+µ

where,

C is the constant term
µ is the error term
β1 β2 β3 β4 β5 are the regression coefficients
P = production of rice(tonnes)
A = area under cultivation of rice(hectares)
R = average rainfall over six months(mm)
T = average temperature(degree)
W = Wind speed(m/s)
pre = Precipitation(mm)
sw = soil wetness
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Results

West Godavari District Results

Figure: R-squared and VIF values
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Results

Krishna District Results

Figure: R-squared and VIF values
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Results

Kurnool District Results

Figure: R-squared and VIF values
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Results

Chittoor District Results

Figure: R-squared and VIF values
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Results

Vizianagaram District Results

Figure: R-squared and VIF values
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Final Regression Model

Log(P) = C+ β1 log(A)+ β2 log (R)+β3 log (T)+β4 log
(W)+β5 log (pre)+µ

where,

C is the constant term
µ is the error term
β1 β2 β3 β4 β5 are the regression coefficients
P = production of rice
A = area under cultivation of rice
R = average rainfall over six months (Kharif)
T = average temperature
W = Wind speed
pre = Precipitation
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Results

West Godavari District Results

Figure: R-squared and VIF values
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Results

Krishna District Results

Figure: R-squared and VIF values
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Results

Kurnool District Results

Figure: R-squared and VIF values
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Results

Chittoor District Results

Figure: R-squared and VIF values
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Results

Vizianagaram District Results

Figure: R-squared and VIF values
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Final Results

Krishna zone
Log(P) = - 3.20+1.458 log(A) - 0.142 log (R)+0.473 log (T) - 2.346
log (W) - 0.156 log (pre)+µ

Kurnool zone
Log(P) = 2.783+ 1.91 log(A) - 0.03 log (R) - 1.292 log (T)+0.955
log (W) - 0.056 log (pre)+µ

Chittoor zone
Log(P) = -7.815+ 0.991 log(A)+ 0.371 log (R)+2.484 log (T) -
1.423 log (W) - 0.308 log (pre)+µ

Vizianagaram zone
Log(P) = -25.559+3.114 log(A) - 0.049 log (R)+0.404 log
(T)+0.066 log (W)+0.312 log (pre)+µ

West Godavari zone
Log(P) = 27.599+ 0.019 log(A) - 0.556 log (R) - 2.984 log (T)
-1.147 log (W) - 0.105 log (pre)+µ
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Most Significant variables for different zones

District - Variable(s)

Krishna (Krishna zone) - Area and Wind

Kurnool (Scarce rainfall zone) - Area

Chittoor (Southern zone) - Area and Wind

Vizianagaram (North coastal zone) - Area and Precipitation

West Godavari (Godavari zone) - Rain
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Correlation results

Krishna zone

Figure: Production with respect to Area and Wind
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Correlation results

Kurnool zone

Figure: Production with respect to Area
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Correlation results

Chittoor zone

Figure: Production with respect to Area and Wind
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Correlation results

Vizianagaram zone

Figure: Production with respect to Area and precipitation
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Correlation results

West Godavari zone

Figure: Production with respect to Rain
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Test results

Chebrolu Snehit, Alapati Bipin, Abhiram Karumathil (UCLA) January 19, 2024 34 / 38



Conclusion

The area under cultivation is the most important explanatory
variable, affecting four out of five zones significantly.
Wind is the second most important factor determining productivity in
the Krishna and Southern zone after area.
Godavari zone is prominently affected by rainfall.
Surprisingly, every district is receiving adequate temperatures which
are in the desired range for efficient growth of rice crops.
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Further Exploration

Individual equations for each zone can result in improved regression.
From the results, it is clear that production is not solely dependent
on considered variables and there are still a lot of variables that need
to be taken into account such as:
Irrigation facility
Soil erosion
Pesticides and Manures
Capital
Labour etc..

Chebrolu Snehit, Alapati Bipin, Abhiram Karumathil (UCLA) January 19, 2024 36 / 38



References

Padakandla, Steven Raj. ”Climate sensitivity of rice yields: an agro
climatic zone analysis in the undivided state of Andhra Pradesh,
India.” Journal of Public Affairs 21.3 (2021): e2261.
Mundfrom, Daniel J., et al. ”Multiple Linear Regression
Viewpoints.” (2006): 1-6.
Mukherjee, Asis, and A. K. S. Huda. ”Assessment of climate
variability and trend on wheat productivity in West Bengal, India:
crop growth simulation approach.” Climatic change 147.1-2
(2018): 235-252.
Sellam, V., and E. Poovammal. ”Prediction of crop yield using
regression analysis.” Indian Journal of Science and Technology
9.38 (2016): 1-5.

Chebrolu Snehit, Alapati Bipin, Abhiram Karumathil (UCLA) January 19, 2024 37 / 38



THANK YOU
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