
Vidyabharati International Interdisciplinary Research Journal                                                                ISSN 2319-4979 

 

National Conference on Intelligent Future: Multidisciplinary Approaches to Artificial Intelligence  

[IFMAAI-2025] 30 August, 2025                            Page | 317   

USE OF ARTIFICIAL NEURAL NETWORK (ANN) ON STUDY PLANTS PHYSIOLOGY 
 

P. Y.Anasane 
Department of Botany, G.S. Gawande College, Umarkhed 445206 (M.S.) India 

anasane@gsgcollege.edu.in 

S. M. Deosathale  
Department of Botany, B. B. Arts & S.P. Science College, Digras 

sanjydeosthale4@gamil.com 

 

Abstract 
This paper explores the application of Artificial Neural Networks (ANNs) as a powerful computational tool 

for studying and modeling various aspects of plant physiology. It outlines how ANNs can be used to predict 

plant growth, understand complex physiological processes like photosynthesis and water uptake, and 

optimize agricultural practices. The abstract will highlight the non-linear, adaptive nature of ANNs as a key 

advantage over traditional statistical methods for analyzing the intricate interactions within plant systems. 
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Introduction: 

Artificial Neural Networks, inspired by the human 

brain, offer a promising solution. They are capable 

of learning and modeling complex, non-linear 

relationships without prior assumptions about the 

underlying data structure. This makes them 

exceptionally well-suited for a wide range of 

applications in plant science, including: 

Predicting crop yield based on environmental 

variables. 

Modelling photosynthetic efficiency under varying 

light and CO$_2$ conditions. 

The study of plant physiology involves 

understanding complex, non-linear interactions 

between a plant's internal processes and its external 

environment. Traditional mathematical and 

statistical models often struggle to capture this 

complexity due to their reliance on predefined 

functions and assumptions. This has led to the 

exploration of alternative computational 

approaches. 

Methodology and Literature Review: 

This section would review existing research on the 

use of ANNs in plant physiology. It would describe 

the different types of ANNs used, such as 

Multilayer Perceptrons (MLPs), Recurrent Neural 

Networks (RNNs), and Convolutional Neural 

Networks (CNNs), and explain their specific 

applications. 

MLPs are commonly used for regression and 

classification tasks, such as predicting biomass or 

classifying plant stress levels. 

RNNs are suitable for time-series data, like 

modeling changes in leaf area over a growing 

season. 

CNNs excel at image analysis, making them ideal 

for tasks like identifying nutrient deficiencies from 

leaf color or detecting disease symptoms. 

The methodology would also describe the process 

of training the ANN, which involves splitting the 

data into training, validation, and test sets to ensure 

the model's accuracy and generalizability. A critical 

part of this section would be to discuss the data 

requirements. ANNs are data-hungry, so access to 

large, well-curated datasets is essential. These 

datasets often include environmental parameters 

(temperature, humidity, light intensity), soil 

properties (moisture, nutrient levels), and plant-

specific data (growth measurements, chlorophyll 

content, stomatal conductance).  

Case Studies and Applications: 

This section would present specific examples of 

how ANNs have been successfully applied to real-

world problems in plant physiology. 

Modelling Photosynthesis: 

This model can then be used to simulate 

photosynthetic performance under a wide range of 

conditions, helping researchers understand and 

optimize plant carbon assimilation. Photosynthesis 

is a complex process influenced by light intensity, 

CO$_2$ concentration, temperature, and water 

availability. Traditional models often oversimplify 

these interactions. An ANN can be trained on a 

dataset of these variables and corresponding 

photosynthetic rates to create a highly accurate 

predictive model.  

Early Detection of Plant Stress: 

Early detection of stress (e.g., drought, nutrient 

deficiency, or disease) is crucial for improving crop 

yields. ANNs can be trained on spectral imaging 

data from plant leaves. Different types of stress 

cause unique changes in a leaf's light reflection and 

absorption. A well-trained CNN can analyze these 

patterns to identify stress long before it's visible to 

the human eye, enabling timely intervention. 
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Crop Yield Prediction 

Predicting crop yield is essential for food security 

and agricultural planning. An ANN can be trained 

on a dataset that includes historical yield data, 

weather patterns, soil types, and agricultural 

practices. The trained model can then provide 

accurate yield forecasts, helping farmers and 

policymakers make informed decisions. 

Challenges and Future Directions: 

Despite their potential, the use of ANNs in plant 

physiology is not without challenges. These 

include: Future research should focus on 

developing more interpretable ANN models, 

integrating ANNs with other modeling techniques, 

and creating standardized, open-source datasets to 

facilitate wider collaboration and research. The 

integration of edge computing and robotics with 

ANN models could also revolutionize precision 

agriculture by enabling real-time, in-field decision-

making. Generalized Regression Neural Network 

(GRNN) to model and predict shoot regeneration in 

wheat, which is a key physiological process for 

crop production. The model is used to optimize the 

combination of phytohormones and other factors to 

achieve the highest regeneration frequency. This 

demonstrates how ANNs can be applied to complex 

genetic and physiological data to improve 

agricultural productivity. 
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