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Machine learning models to forecast cotton yield for Punjab
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IR — FN F F&F IR FHAqE qEiga= dad A AR FR-aF gaua & qgpioa == & faw
T JHMEeTS §| FE H Ye@aR F YA FEA F HEGA F R GEA AT, HSROT A AR IR
3T Agcal FRH & FaYU A At & Aot # Agcaqet sv & genfad sar &1 wae @ deEr #
3RErEr (Non-linearity) & HRUT, 3Tsfohel JelgATT & 3egedl & fow 3RAT Asell F1 39T AT g
AT E| SH MY 9T F, HRA & U9 & F AT FIE A Ye@R F AW oA G HEH F AGGs
®T 39T #H ANN 3R LSTM #isell &1 SRITET (Train) frar am o1l =gza# e & @y deEar &
QETH AT U HET el g1 Yeoesl Wdl (Hidden layers) # RelU &fHI0T el (Activation
function) & & ANN (10 10 10 1) Hisel & =gaAadH MSE (0.0182) & WY 3Hed YaTIAET Hiscll ®Hr
qoeT # JEeR TSt fanam| =gz sica® (NN) #Alse & 3udier gt e arv favawor & a5 ey e
fr Aes & Ace & ot B g F owIRE R A Feeast e @S §1 3 FRE deER A
el ®F & d¢l AT T Tohd &1 HdeAMedr faeewor (Sensitivity analysis) & 9dr gem fF @mder
3G (Relative humidity) #e& Fgcaqul Hiwad AIEs or, or s a1 awi &1 & 41|

ABSTRACT. Accurate and early predictions in agriculture are essential for sustainable farming and optimizing
field management. Crop yield prediction significantly impacts the farmer’s decisions on crop insurance, storage demand
and other important factors during the growing season. Due to non-linearity in crop yield, the use of non-linear models
for forecasting purposes has become popular these days. In this paper, ANN and LSTM models were trained using
weather parameters to forecast the cotton yield for Punjab, India. Predicting the yield with minimum error is a main
challenge. ANN (10 10 10 1) model with ReLU activation function in hidden layers performed better than other
forecasting models with a minimum MSE (0.0182). The analysis using the NN model concluded that the weather
parameters played an important role in affecting the plant growth. These variables may enhance or reduce the yield
significantly. Sensitivity analysis showed that relative humidity was the most important weather parameter followed by
rainfall.
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contributes to India’s foreign exchange through the

Cotton, also termed as “White Gold”, is one of the
most essential commercial and widely grown cash crops
that contribute significantly to employment, industry and
the Indian economy. It provides direct livelihood to
around 6 million farmers. Around 40-50 million people
are indirectly engaged in cotton related activities
(Meshram and Dange, 2022). Cotton significantly

1059

exports of raw cotton, yarn, fabric, garments and
cottonseed oil. With 22.24% of the world’s total cotton
consumption, India is the second largest consumer of
cotton. It is also the third largest exporter of textiles and
apparel globally. Gujarat, Maharashtra and Telangana are
the top three cotton producing states of India. Cotton yield
in these states increases with time due to advancements in
agriculture. Punjab used to be one of the top contributing



