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Abstract: Agriculture has been the backbone of human 

civilization since its inception. While modern technology has 

revolutionized agricultural practices, the ancient texts of the Tamil 

literary corpus, particularly the Sangam literature, offer 

invaluable insights into the agricultural techniques and wisdom of 

the past. This essay delves into the agricultural practices detailed 

in the Sangam texts, namely Naṟṟiṇai, Kuṟuntokai, Aingurunūṟu, 

Patiṟṟuppattu, Paripāṭal, Kalittokai, Akanāṉūṟu, and 

Puranāṉūṟu, and uses mathematical modeling, specifically 

simplex methods, to analyze and compare these techniques with 

contemporary agricultural technology. 
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I. INTRODUCTION

A. Sangam Texts and their Agricultural Significance

The Sangam period, dating from approximately 300 BCE

to 300 CE, produced a rich literary tradition known as the 

Sangam literature. This body of work encompasses a diverse 

range of topics, including love, war, politics, and agriculture. 

The Sangam texts provide detailed descriptions of 

agricultural practices, highlighting the ingenuity and 

resourcefulness of ancient Tamil farmers. These texts not 

only describe the techniques employed but also reflect the 

socio-economic importance of agriculture in Sangam society. 

B. Overview of Key Text

▪ Naṟṟiṇai (நற்றிணை): Focuses on themes of love and

nature, often intertwining agricultural imagery with poetic 

expressions. 

▪ Kuṟuntokai (குறுந்த ொணை): Contains short poems

that frequently depict rural life and agricultural activities. 

▪ Aingurunūṟu (ஐங்குறுநூறு): Comprises five

hundred short poems, many of which emphasize the 

relationship between human emotions and the agricultural 

landscape. 
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▪ Patiṟṟuppattu (ப ிற்றுப்பத்து): A collection of ten

long poems, reflecting on the prosperity brought by 

bountiful harvests. 

▪ Paripāṭal (பரிபொடல்): Contains poems that celebrate

nature, including agricultural cycles and rituals. 

▪ Kalittokai (ைலித்த ொணை): Explores various 

emotions and often uses agricultural metaphors to convey 

deeper meanings. 

▪ Akanāṉūṟu (அைநொனூறு): Focuses on the inner

world of emotions, with frequent references to the 

agricultural backdrop. 

▪ Puranāṉūṟu (புறநொனூறு): Deals with the external

world, including warfare and public life, often reflecting on 

the importance of agriculture in maintaining societal 

stability. 

II. AGRICULTURAL TECHNIQUES IN SANGAM

TEXTS 

A. Land Preparation and Irrigation

The Sangam texts describe meticulous methods for land

preparation, emphasizing the importance of plowing and soil 

management. Irrigation techniques, such as the construction 

of tanks and channels, are detailed, showcasing the advanced 

understanding of water management in ancient Tamil Nadu. 

B. Examples from the Texts

▪ Naṟṟiṇai: Poems highlight the construction of water

reservoirs and the use of shaduf-like devices for irrigation.

▪ "வயலெண்ணல் பூமி இடை" (Naṟṟiṇai 14): The

fertile fields are meticulously measured and irrigated. 

▪ Kuṟuntokai: Mentions the significance of timely plowing

and the use of organic manure to enrich the soil.

▪ "வளர்புெம் தூங்கச் சிறுகால் அறுவாய்"

(Kuṟuntokai 3): The fields are plowed at the right time to 

ensure the soil remains fertile. 

▪ Aingurunūṟu: Describes the careful selection of land

based on soil type and preparation methods to ensure 

maximum yield. 

▪ "லெடுங்கால் ெீட்டிய ெீர்தேர்" (Aingurunūṟu 50):

Water channels are extended to ensure all fields receive 

adequate irrigation. 
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▪ Patiṟṟuppattu: Illustrates the importance of community 

efforts in constructing and maintaining irrigation systems. 

▪ "மாற்றங் குடவத்து வருபூெீர்" (Patiṟṟuppattu 80): 

Water is stored in large tanks and distributed to the fields. 

▪ Paripāṭal: Reflects on the cyclical nature of seasons and 

the rituals associated with ensuring water supply for crops. 

▪ "ெீரில் உருஞ்லசய்து ெிழற்சூழ்" (Paripāṭal 11): 

Rituals are performed to ensure a steady supply of water 

from the reservoirs. 

▪ Kalittokai: Uses metaphors related to plowing and 

planting to convey emotional states. 

▪ "உழுதுணர் பெபெ விடே" (Kalittokai 12): The 

land is plowed with care, planting seeds that will grow 

strong. 

▪ Akanāṉūṟu: Emphasizes the harmony between human 

activities and natural cycles, particularly in agriculture. 

▪ "ொளும் வளர்ந்ே வயல்வடை" (Akanāṉūṟu 27): 

Fields flourish in harmony with the natural cycles of the 

land. 

▪ Puranāṉūṟu: Highlights the role of efficient irrigation in 

sustaining large communities and armies. 

▪ "பருகின் படைக்குளம் ெிடறந்து" (Puranāṉūṟu 

186): The overflowing tanks support the sustenance of 

large populations. 

C. Crop Selection and Rotation 

Crop selection based on soil type and climatic conditions is 

a recurring theme in these texts. The practice of crop rotation, 

as mentioned in Patiṟṟuppattu, demonstrates an understanding 

of soil fertility and pest management. Different crops, such as 

rice, millet, and sugarcane, are mentioned, each suited to 

specific environmental conditions. 

D. Crop Selection and Rotation 

Crop selection based on soil type and climatic conditions is 

a recurring theme in these texts. The practice of crop rotation, 

as mentioned in Patiṟṟuppattu, demonstrates an understanding 

of soil fertility and pest management. Different crops, such as 

rice, millet, and sugarcane, are mentioned, each suited to 

specific environmental conditions. 

E. Examples from the Texts 

▪ Naṟṟiṇai: Describes the cultivation of specific crops based 

on seasonal variations. 

▪ "பழைித் ேிைள் விடளயும் வடக" (Naṟṟiṇai 25): 

Crops are planted in the fertile seasons for optimal yield. 

▪ Kuṟuntokai: Highlights the benefits of rotating crops to 

maintain soil health. 

▪ "லோட்டுத் லோட்டுத் தோழும்வடக" 

(Kuṟuntokai 57): Different crops are grown in rotation to 

keep the soil fertile. 

▪ Aingurunūṟu: Explores the planting of millet and other 

hardy crops in arid regions. 

▪ "பண்டுரிய லெல்ெியிடைப் பழும்வடக" 

(Aingurunūṟu 250): Hardy crops like millet are planted in 

areas with less water. 

▪ Patiṟṟuppattu: Details the strategic selection of crops to 

maximize yield and manage soil resources. 

▪ "பைங்குயின் பழைத்துப் பயிர்கள்" 

(Patiṟṟuppattu 60): Strategic crop selection ensures the 

best use of soil and water. 

▪ Paripāṭal: Celebrates the diversity of crops and their 

significance in festivals and rituals. 

▪ "புெம் லபயர்ந்ே பயிர்" (Paripāṭal 5): The variety of 

crops grown reflects the region's richness. 

▪ Kalittokai: Uses agricultural cycles as metaphors for 

emotional and life cycles. 

▪ "விடேத்ே கணலவண் விளக்கம்" (Kalittokai 34): 

The planting and harvesting cycles symbolize life's 

changes. 

▪ Akanāṉūṟu: Discusses the adaptation of agricultural 

practices to local environmental conditions. 

▪ "புேர்சூழும் வயெருக்குொள்" (Akanāṉūṟu 32): 

Farming practices adapt to the surrounding environment. 

▪ Puranāṉūṟu: Reflects on the socio-political importance of 

maintaining diverse and productive agricultural systems. 

▪ "ெல்குவர் புெம் பெவிைம்" (Puranāṉūṟu 198): 

Diverse farming practices ensure the community's well-

being. 

F. Pest Control and Harvesting Techniques 

Natural methods for pest control, such as using plant 

extracts and companion planting, are described in Paripāṭal. 

The texts also provide insights into harvesting techniques, 

ensuring minimal crop damage and maximizing yield. 

G. Examples from the Texts 

▪ Naṟṟiṇai: Mentions the use of specific plants to repel pests 

naturally. 

▪ "பூசிச் லசல்வார் சிைம்பணர் பூடவ" (Naṟṟiṇai 

40): Specific plants are used to protect crops from pests. 

▪ Kuṟuntokai: Describes the timing of harvests to coincide 

with optimal weather conditions. 

▪ "அறுவாய் மடழவந்து" (Kuṟuntokai 85): 

Harvesting is timed with the seasonal rains. 

▪ Aingurunūṟu: Discusses the manual techniques used for 

harvesting and threshing. 

▪ "கட்டில் அகத்துக் கட்டும்வடக" (Aingurunūṟu 

300): Manual techniques ensure the crops are harvested 

carefully. 

▪ Patiṟṟuppattu: Highlights community participation in 

protecting fields from pests. 

▪ "ஆைின் குேவப் பயிர்வரிய" (Patiṟṟuppattu 70): 

Community efforts protect the fields from pests. 

▪ Paripāṭal: Reflects on the rituals and offerings made to 

protect crops from pests and ensure a good harvest. 

▪ "தொன்பும் லொய்ந்துபாைல்" (Paripāṭal 15): 

Rituals are performed to safeguard the crops. 

▪ Kalittokai: Uses imagery of bountiful harvests to convey 

joy and abundance. 

▪ "பரு முத்ேம் பசுகும் பயிர்" (Kalittokai 20): The 

imagery of rich harvests symbolizes prosperity. 
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▪ Akanāṉūṟu: Emphasizes the careful handling of crops 

during harvest to preserve their quality. 

▪ "களத்ேில் களதவல்" (Akanāṉūṟu 39): Harvested 

crops are handled with care to maintain quality. 

▪ Puranāṉūṟu: Describes the strategic use of natural barriers 

and plant companions to deter pests. 

▪ "தோழிய மெர்ப்புடைந்து" (Puranāṉūṟu 205): 

Natural barriers and companion plants are used to protect 

crops. 

H. Mathematical Modeling of Ancient Agricultural 

Techniques 

Mathematical modelling can provide a structured approach 

to understanding and optimizing the agricultural practices 

described in the Sangam texts. The simplex method, a popular 

optimization technique, is particularly useful for analyzing 

these practices. 

I. The Simplex Method: An Overview 

The simplex method is a linear programming technique 

used to find the optimal solution to a problem with multiple 

constraints and objectives. It involves the following steps: 

▪ Formulate the Problem: Define the objective function 

and constraints based on the agricultural practices. 

▪ Construct the Initial Simplex Tableau: Represent the 

problem in a tabular form to facilitate calculations. 

▪ Perform Iterations: Use pivot operations to iteratively 

improve the solution. 

▪ Determine the Optimal Solution: Identify the optimal 

values of the decision variables. 

III. APPLICATION TO SANGAM TEXTS 

A. Problem Formulation 

Consider the following example based on the Sangam 

texts: 

Objective: Maximize crop yield while minimizing water 

usage and labor costs. 

B. Constraints 

▪ Limited availability of water resources. 

▪ Seasonal labor availability. 

▪ Soil fertility and suitability for different crops. 

C. Constructing the Simplex Tableau 

The objective function and constraints can be translated 

into a linear programming model. For instance, let x1 

represent the area allocated to rice, x2  to millet, and x3 to 

sugarcane.  

The objective function might be: 
Maximize Z = 5x1 + 3x2 + 4x3 

Subject to: 

2x1 + x2 + 3x3 ≤ 100 (Water availability) 

x1 + 2x2 + x3 ≤ 120 (Labor availability) 

x1, x2, x3 ≥ 0 

Here, the coefficients in the constraints represent the water 

and labor requirements for each crop type. 

D. Simplex Tableau Construction 

▪ Initial Simplex Tableau: 
Basic Var  x1 x2 x3 s1 s2 RHS 

s1 2 1 3 1, 0 100 

s2 1 2 1 0, 1 120 

Z -5 -3 -4 0, 0 0 

▪ Here, s1 and s2 are slack variables representing the unused 

water and labor resources. 

Iteration 1: 

▪ Identify the pivot column (most negative value in Z-row): 

x1 

▪ Identify the pivot row (smallest positive ratio of RHS to 

pivot column):  

o 100/2=50, 120/1=120 

▪ Pivot element: 2 (intersection of pivot row and column) 

▪ Perform row operations to make the pivot element 1 and 

other elements in the pivot column 0. 

▪ New Tableau: 

 
Iteration 2: 

▪ Identify the pivot column (most negative value in Z-row): 

x2 

▪ Identify the pivot row:  

 

• Pivot element:  

Perform row operations to make the pivot element 1 and 

other elements in the pivot column 0. 

New Tableau: 

 
Iteration 3: 

▪ Identify the pivot column (most negative value in Z-row): 

x3 

▪ Identify the pivot row:  

 
(ignored since negative) 

▪ Pivot element: 2 

IV. RESULTS AND INTERPRETATION 

The optimal solution provides insights into the efficiency 

of ancient agricultural practices. For instance, the model 

might reveal that allocating more land to millet, which 

requires less water and labor, can achieve a balanced and 

sustainable yield, reflecting the wisdom embedded in the 

Sangam texts. 

 

 

 

 

 

https://www.openaccess.nl/en/open-publications
https://doi.org/10.35940/ijese.H2580.12100924
http://www.ijese.org/


 

Harvesting Ancient Wisdom: Mathematical Modeling of Agricultural Technology in Sangam Literature and its 

Comparative Study with Modern Techniques 

 
                                               21 

Published By: 
Blue Eyes Intelligence Engineering 

and Sciences Publication (BEIESP) 

© Copyright: All rights reserved. 

Retrieval Number: 100.1/ijese.H258012080724 

DOI: 10.35940/ijese.H2580.12100924 

Journal Website: www.ijese.org 

A. Comparative Study with Modern Agricultural 

Technology 

i. Advances in Modern Agriculture 

Modern agricultural technology has made significant 

strides in enhancing productivity and sustainability. Key 

innovations include: 

▪ Precision Agriculture: Utilizing GPS, sensors, and data 

analytics to optimize planting, irrigation, and harvesting. 

▪ Genetically Modified Crops (GMOs): Developing crops 

with improved resistance to pests, diseases, and 

environmental stresses. 

▪ Mechanization: Employing machinery for plowing, 

planting, and harvesting, reducing labor costs and 

increasing efficiency. 

▪ Sustainable Practices: Implementing organic farming, 

crop rotation, and integrated pest management to maintain 

soil health and biodiversity. 

B. Comparing Ancient and Modern Techniques 

i. Water Management 

The ancient techniques of constructing tanks and channels 

for irrigation, as detailed in the Sangam texts, are comparable 

to modern drip and sprinkler irrigation systems. While the 

latter are more precise and efficient, the former reflect a deep 

understanding of local hydrology and resource conservation. 

ii. Crop Diversity and Rotation 

Both ancient and modern practices emphasize the 

importance of crop diversity and rotation. The Sangam texts 

advocate for growing different crops based on soil and 

climatic conditions, a practice echoed in modern sustainable 

agriculture to prevent soil depletion and pest outbreaks. 

iii. Pest Control 

Natural pest control methods mentioned in the Sangam 

texts, such as using plant extracts, align with modern organic 

farming practices. The contemporary approach of integrated 

pest management combines these traditional methods with 

advanced technologies to minimize chemical usage and 

environmental impact. 

iv. Harvesting Techniques 

While ancient harvesting was labor-intensive, modern 

mechanization has significantly reduced labor costs and 

increased efficiency. However, the precision and care 

described in the Sangam texts highlight the importance of 

minimizing crop damage, a principle still relevant in modern 

agriculture. 

V. CONCLUSION 

The Sangam literature offers a treasure trove of agricultural 

wisdom that remains relevant today. By applying 

mathematical modeling techniques like the simplex method, 

we can gain deeper insights into these ancient practices and 

their potential applications in contemporary agriculture. The 

comparative study underscores the enduring value of 

traditional knowledge and its harmony with modern 

innovations. Embracing this holistic approach can lead to 

more sustainable and resilient agricultural systems, bridging 

the wisdom of the past with the technology of the future. 
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