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ABSTRACT 

⚫ A multi-functional seed sowing machine aims to improve agricultural efficiency by combining 

multiple operations into one machine, reducing labour and costs for small scale farmers.  

⚫ These machines typically integrate functions like seed sowing, water drop irrigation and soil 

covering  and are designed for affordability, ease of maintenance and user friendly operation for 

farmers with limited resources. 

⚫ Precision planting with integrated irrigation and mulch is a modern farming method that helps 

farmers grow crops more efficiently. In this system, seeds are planted at the right distance and depth 

to ensure better growth. At the same time, water is supplied directly to the plant roots using 

irrigation systems like drip irrigation, which saves water and reduces waste. 

⚫ Mulch, which is a layer of material such as plastic or organic matter placed on the soil, helps keep 

moisture in the soil, control weeds, and maintain soil temperature. By combining precise planting, 

controlled watering, and mulching, this method improves crop yield, reduces labor, and uses 

resources wisely. 
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Title 1 :INTRODUCTION 

1. Introduction 

 

 The Indian economy is based on agriculture. Development in agriculture leads to the economic status of 

a country. Indian farmers are facing problems due to unavailability of laborers, traditional ways of 

farming using non efficient farming equipment, which takes lots of time and also increases labour cost. 

This project is also about enhancement in seed sowing and water drip irrigation like farming operations 

by using multi-function seed sowing machines.  

 

This project is attempting to produce multifunctional and highly efficient seed sowing and water drip 

irrigation machines which will reduce time of plantation, cost of labour and enhance production. 

Traditional methods of seed sowing and water drip irrigation based on assumptions of seed to seed 

spacing and depth of placement which is not at all efficient and beside this it requires lots of time and 

efforts too. 
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As per change in climate farmers are facing one more problem which occurs due to harmful insects and 

omnivores. Farmers have to stay alert for facing problems like skin diseases, malaria, dengue and 

different kinds of health issues. Seed sowing and water drip irrigation is the common operations 

agriculture field which require lots of effort to carry the pump to the farm. It results in shoulder pain, 

back pain, joints pain etc. 

Precision plating integrates advanced technologies to optimize resources application by spatially 

managing inputs like seed, water and nutrients, with precision irrigation delivering water precisely to the 

root zone and mulch conserving moisture and suppressing weeds. This synergy enhances crops yields 

and quality while minimizing waste, protecting the environment, and supporting sustainable agriculture 

through site-specific management tailored to the unique needs of different parts of a field. 

Precision planting, with its integrated irrigation and mulching, creates a comprehensive system for 

sustainable and productive farming. By precisely placing seeds, delivering water and soil covering where 

they are needed, and using mulch to maintain a favourable soil environment, this approach maximizes 

crops health, yield and quality while minimizing resource use and environmental impact. 

 

Title: 2 PROBLEM IDENTIFICATION AND LIRETURE REVIEW 

 

2.1  Problem Identification : 

Precision planting with integrated irrigation and mulch sounds ideal in theory but in practice, it introduces 

a set of technical, operational, and environmental challenges. Here’s a clear breakdown of the key 

problem areas: 

1. Technical & Equipment Challenges: 

● System complexity: Combining precision seeding, irrigation (like drip), and mulch layers 

requires tight synchronization. Small calibration errors can affect plant spacing or water 

delivery.  

● Clogging issues: Drip irrigation lines under mulch are prone to clogging from sediments, algae, 

or fertilizer residues.  

● Sensor reliability: Soil moisture and temperature sensors (used for precision control) may give 

inaccurate readings due to mulch interference or poor placement.  

2. Installation & Maintenance Problems: 

● High initial setup effort: Laying mulch sheets, drip lines, and aligning planting equipment is 

labor-intensive and time-sensitive.  

● Difficult repairs: If drip lines fail under mulch, identifying and fixing leaks or blockages requires 

removing mulch, increasing labor cost.  

● Wear and tear: Mulch (especially plastic) can degrade, tear, or shift due to wind, animals, or 

machinery.  

3. Cost Constraints: 

● High upfront cost: Precision planters, drip irrigation systems, and mulch materials (especially 

biodegradable or plastic films) are expensive.  

● Return uncertainty: Small-scale farmers may not recover investment quickly due to crop price 

fluctuations or yield variability.  

4. Water Management Issues: 

● Uneven water distribution: Improper pressure or slope can cause over-irrigation in some zones 

and under-irrigation in others.  

● Water logging risk: Mulch reduces evaporation, which can trap excess moisture if irrigation 

scheduling is not precise.  

● Dependency on automation: Requires reliable scheduling systems; manual control reduces 

effectiveness.  
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5. Soil & Crop Interaction Problems: 

● Soil temperature imbalance: Mulch can overheat soil in hot climates (like parts of Gujarat), 

stressing crops.  

● Root development constraints: Excess moisture under mulch may limit root oxygen availability.  

● Weed escape: Weeds can still grow through planting holes or mulch tears.  

6. Environmental Concerns: 

● Plastic mulch waste: Disposal and environmental pollution are major issues with non-

biodegradable mulch.  

● Soil health impact: Reduced natural aeration and microbial imbalance due to constant moisture 

and coverage.  

● Salinity buildup: In drip systems, salts may accumulate at root zones if flushing is inadequate.  

7. Operational & Skill Gaps: 

● Skill requirement: Farmers need training to manage integrated systems effectively.  

● Data dependency: Precision planting relies on accurate data (soil, weather, crop type), which 

may not always be available.  

● Technology adoption resistance: Small farmers may hesitate due to complexity or lack of trust.  

8. Crop-Specific Limitations: 

● Not all crops benefit equally:  

o Works well for vegetables (e.g., tomato, capsicum)  

o Less suitable for broadcast crops (e.g., wheat, rice)  

9. Climate & Local Condition Issues: 

● Heat buildup under mulch in arid/semi-arid regions  

● Heavy rainfall can cause runoff instead of infiltration  

● Wind damage can displace mulch sheets 

2.2 LITERATURE REVIEW 

SR 

NO 

TITLE AUTHOR YEAR KEY FINDING  

  

01 

Battery operated multi purpose 

portable seed sowing machine 

K raju, M ajay kumar 2025 The battery eliminates the need for electricity 

to power the device.battery operated multi 

purpose portable seed sowing machine design 

provides farmers a great level of precision and 

control over the operation of the machine. 

  

02 

Manually operated seed sowing 

machine 

R kathiravan, P 

balashanmugam 

2019 Manually operated seed sowing machines 

consist of mechanisms of sowing of the 

seed.The essential objective of sowing 

operation is to put the seed in desired depth 

and provide required spacing between the 

seed and cover the seed with soil. 

03 Design and fabrication of 

automated seed sowing 

machine 

Yingying Xing, 

Xiukang Wang 

 2024 This review synthesizes recent advancement 

productivity and sustainability within arid 

regions. By improving crop drought 

resistance,  soil health , and overall 

agriculture efficiency. 

  

04 

Automatic seed feeder A.o.hannure,S.P.K 

kshirsagar,V.S.nakod 

2016 The working plate will rotate in the container 

when the bottom hole of the container and 

meter plate hole coincided seed will flow 
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through the pipe to soil. Here the metering 

plate gets rotating motion by bevel gears 

assembly and the bevel gear gets the motion 

by rear wheels with the help chain and 

sprocket assembly . 

  

05 

Seed sowing machine for 

intercrop fields  

TS teja,VC krishna , 

ASP kumar  

2017 Seed germination and growth are majorly 

depends on the type of seed, its 

diameter  planting depth of the seed. There 

may be single or multi crops according to the 

type of soil and kind of location  

  

06 

Design and analysis of manual 

seed sowing machinE 

S S raj, P pravin  2018 The plough can reach a depth of around 5-8 

cm with the attachment. The seed sower that 

has been attached sows seed using a sowing 

disk that is installed in the seed chamber and 

rotated by a spinning wheel. 

07 Farming mechanization by 

using seed planting machine 

Pradeep S gunavant, 

Vinayak D yadav 

2016 The conventional seed sowing machine have 

constraints to use in the ridge and furrow 

method .in this study effort are taken to design 

and develop a seed planting machine which is 

suitable for ridge and furrow 

08 Solar powered, multi used, 

remote control farm robot  

Rupali V deore, 

mahesh B demrani, 

vinit kumar V patel 

2024 The main goal of this research is to create 

versatile agriculture robots that can perform 

essential tasks like ploughing, seed feeding, 

grass cutting and crop watering.  

  

09 

Multi purpose agriculture 

machine  

Abhijeet desai, yogesh 

chaudhary ,dilip radkar 

2021 Mechanization involves the use of a hybrid 

device between the power source and the 

work. usually transfers motion, a such rotary 

to linear, or provide sample of mechanical 

advantages  

10 Integrated management of 

living mulches for weed control 

Vinay Bhaskar, Anna S 

Westbrook, Robin R 

Bellinder, Antonio 

DiTommaso 

2021 Living mulches are cover crops grown 

simultaneously with and in close proximity to 

cash crops . It  may use include increased 

weed suppression, reduced erosion and 

learning.  

11 Effect of planting combination 

and mulch types on soil 

moisture and temperature of 

xeric landscapes  

Zahra Nazemi Rafi, 

Fatemeh Kazemi 

2021 Soil temperature and moisture are not only 

two important factors in designing urban 

landscapes, but in dry cities with no summers 

and cold winters, they are two essential 

factors for plants survival. 

  

12 

Effect of mulch on some 

characteristics of a drought 

tolerant flowering plant for 

urban landscaping 

Fatemeh Kazemi, 

Nasim Safari 

2018 The effect of mulching on landscape plants 

has not been extensively discussed. This 

study was designed as a randomized complete 

block design with three replications. 

13 Effect of different mulch type 

on soil moisture content in 

potted shrubs 

S Stelli,L Hoy, R 

Hendrick, M Taylor  

2018 It is described as water scarce, with many of 

its water resources already fully 

exploited.Approximately 31-50% of potable 

water supplied for domestic and urban use in 

gardens, water conservation strategies such as 

mulching need to be employed. 

14 Shade Card and shelter-wood 

modification of the soil 

temperature environment  

SW Childs, HR Holbo, 

EL Miller 

1985 A study was conducted on steep, south-facing 

slopes in southwest Oregon to assess the 

effect of two thermal environments . The 

dominant shade card effect is a decrease in 

average daytime heat flux  and decrease 

average nighttime fluxes. 

15 The role in recycling of 

agriculture wastes 

Mohammad Areeb 

Siddiqui, Reena 

Vishwakarma  

2025 A huge amount of agriculture and waste is 

generated every year throughout the world 

leading to environmental burden due to 

pollutant and greenhouse gas emitted by 

them.The analytical tools that are highly 
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specific and surveillance of important 

agriculture parameters. 

  

16 

Development of semi 

automated sewing machine for 

multi crops  

A.C. lokesh, 

n.c.mahendra babu  

2021 Sowing is the one of the important operations 

in agriculture which requires accuracy, 

timeless and skilled labour.Majority of Indian 

farmers still follow traditional manual 

method of sowing due to various reasons. The 

requirement of farmers with small land 

holding and variety of crops grown it is 

required to develop a component and 

economical sowing machine   

17 Drip irrigation under plastic 

mulch in agriculture ecosystem 

Siyu Huang, Xuemin 

Feng 

2024 Food security, a crucial issue for the 

development of humankind, is often severely 

constrained by water scarcity and plays a 

significant role in grain production. 

 

18 

Planting and seed metering 

machine  

Sarafaraj, 

j.mulani,amar jadhav 

2017 The performance of the planting machine was 

investigated in field conditions to optimize 

the design and operating parameters for 

plating. The effect of operators deed of the 

disc, and shape of the entry of the coefficient 

of variation and pushing downward direction  

19 Farm mechanization by using 

seed planting machine  

Vinayak d yadav, 

vishal n gande  

2017 In this agriculture field, seed planting 

operation is very time consuming in the 

farming process. Also more labour required 

for seed planting. Hence the total cost of the 

farming increase 

  

20 

Automated seed sowing 

machine  

Ajay Agarwal 2021 This machine reduces the efforts and total 

cost of sowing the machine seeds and 

fertilizer placement. The seed feed rate is 

more but the time required for the total 

operations is also more and the total cost is 

increased due to labor, hiring of equipment, 

 

 

Title 3 : RESEARCH GAPS 

While precision planting, integrated irrigation (e.g.: - water drip irrigation) and mulching are individually 

well-researched, the synergistic integration and optimization of all three technologies present several 

research gaps. Most studies have focused on the benefits of paired combination, but the holistic impacts, 

long-term sustainability, and applicability to diverse farming systems remain under-explored.  

1- Whole-system modelling and optimization: - 

 While studies show that drip irrigation and mulching improve water use efficiency, there is a lack of 

comprehensive, site-specific models that can predict the optimal combination of precision planting 

density, irrigation scheduling, and mulch type for different crops, soils and climates. Research is needed 

to integrate real-time sensor data from all three components to create more accurate predictive models.  

2- Long-term impact on soil health and environment: -  

The widespread use of plastic mulch, often combined with drip-irrigation, leads to significant 

environment pollution from plastic residues. Research is needed to develop and test effective, cost-

efficient strategies for mechanical residue recovery, biodegradable mulch alternatives, and their long-

term effects on soil structure and crop health. 

3- Technological integration and automation: - 

 Although individual technologies like variable-rate irrigation (VRI) and precision planters exist, there 

is a lack of fully integrated, autonomous systems. Research is needed to develop an “all-in-one” system; 

data informs the precision planter, the irrigation system, and the mulching application in a closed-loop 

system, minimizing human intervention and maximizing efficiency. 
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4- Economic viability and scalability: - 

 Most studies focus on yield and water efficiency improvement but comprehensive economic analysis of 

different crops and regions are limited. Research is needed to evaluate the cost-effectiveness of adopting 

integrated systems, especially for smallholder farmers, and determine the optimal investment level for 

different farm sizes and economic contexts. 

5- Crop-specific optimization: -  

While general studies exist, more crop-specific research is required to determine the optimal integrated 

strategy for high-value crops like onions and other vegetable varieties. The specific water requirement, 

nutrient need, and root structures of different crops necessitate tailored approaches that have not been 

adequately researched for many varieties 

 

Title 4 CALCULATION 

Calculation 

● Calculations of weight: - 

 

:- motor + wheels + shaft + body frame + supporting rod + battery + hopper + water tank + sprocket + 

hose pipe + sensors + rake 

:- 18 + 8 + 3.66 + 8 + 3 + 60 + 2.5 + 3 + 1.5+ 0.05+ 0.05+ 15 

:-Total weight = 12.76 kilograms 

● Motor:- 

At n = 60 rpm 

R x n 2.42 m- rev per minute 

R = 40.33 mm 

The moving speed of the vehicle at this rpm can be calculated as, 

velocity= angular velocity x radius of the front wheel 

Velocity = 2.7143km/hr 

At this speed, the area that can be covered is, 

Area covered= vehicle speed x space between two rows of plough blade x 2 

Area cover = 1085.72 m^2/ hr 

● Design of shaft :- 

Design torque 

Td= 3.14/16 x (ds)^3 x tmax 

Designation : 

Ultimate tensile strength ( N/mm^2 )=900 

Yield strength (N/mm^2)=700 

ds= 180mm 

Standard diameter = 250mm 
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● Design of bearing: 

NRB 6205 

d=45mm 

D= 55mm 

fa =177.5 N 

Fr = 806.81 n 

C = 1500 kgf = 15000n 

co= 810 kgf=8100n 

Pe =(X V Fr + Y Fa ) S Kt 

Pr = 125.66 N 

● Seed sowing calculation:- 

Velocity of the seeds 

V = 3.14\d x n\60 

V = 3.14 \45 x 125.66\60 

V = 14.601 x 10^1 m\s 

● Calculation of distance between two seeds 

As we have maintained the gear ratio as 2 between rear wheels and the seeder, one revolution 

of the rear wheel will transmit one revolution to the seeder mechanism. 

As the radius of the wheel is 600 mm , for one revolution of the rear wheel the distance traveled 

is given by, 

D = 2 x 3.14 x 300 

D= 1884 mm (approximately) 

● Sprocket diameter 

d= p\sin(180\z) 

d= 1.2\sin (180\20) 

d= 7.67mm 

● Calculate the nozzle diameter 

A=3.14 x d^2/4 

A=3.14 x 30^2 /4 

A=706.5 square feet 

● Calculate flow rate 

Q=A x V 

Q = 706.5 x 2.4 

Q = 1.6956  cubic feet per second (cfs) 
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Title 5 : DESIGN AND CODE 

 

 

Top view  

 

 

Side view 
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Front view 

 

Isometric view 
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Actual Model 

 

 

 

 

Actual Model 
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Code:- 

#include <SoftwareSerial.h> 

SoftwareSerial BT_Serial(2, 3); // RX, TX 

 

// Driver 1 (Movement) 

#define in1 5 

#define in2 6 

#define in3 7 

#define in4 8 

 

// Driver 2 (Drill + Seed) 

#define in5 9 

#define in6 10 

#define in7 11 

#define in8 12 

 

int bt_ir_data = 0; 

 

void setup() { 

  // Movement motors 

  pinMode(in1, OUTPUT); 

  pinMode(in2, OUTPUT); 

  pinMode(in3, OUTPUT); 

  pinMode(in4, OUTPUT); 

 

  // Drill + Seed 

  pinMode(in5, OUTPUT); 

  pinMode(in6, OUTPUT); 

  pinMode(in7, OUTPUT); 

  pinMode(in8, OUTPUT); 

 

  Serial.begin(9600); 

  BT_Serial.begin(9600); 

} 

void loop() { 

  if (BT_Serial.available()) { 
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    bt_ir_data = BT_Serial.read(); 

    Serial.println(bt_ir_data); 

  } 

 

  // ===== MOVEMENT ===== 

  if (bt_ir_data == 2) forward(); 

  else if (bt_ir_data == 1) backward(); 

  else if (bt_ir_data == 4) left(); 

  else if (bt_ir_data == 3) right(); 

  else if (bt_ir_data == 5) stopMotors(); 

 

  // ===== DRILL ===== 

  else if (bt_ir_data == 12) drillForward(); 

  else if (bt_ir_data == 10) drillBackward(); 

  else if (bt_ir_data == 11) drillStop(); 

  else if (bt_ir_data == 13) drillStop(); 

 

  // ===== SEED ===== 

  else if (bt_ir_data == 8) seedOn(); 

  else if (bt_ir_data == 9) seedOff(); 

 

  delay(10); 

} 

 

// ================= MOVEMENT ================= 

void forward() { 

  digitalWrite(in1, HIGH); 

  digitalWrite(in2, LOW); 

  digitalWrite(in3, LOW); 

  digitalWrite(in4, HIGH); 

} 

void backward() { 

  digitalWrite(in1, LOW); 

  digitalWrite(in2, HIGH); 

  digitalWrite(in3, HIGH); 

  digitalWrite(in4, LOW); 
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} 

void left() { 

  digitalWrite(in1, LOW); 

  digitalWrite(in2, HIGH); 

  digitalWrite(in3, LOW); 

  digitalWrite(in4, HIGH); 

} 

void right() { 

  digitalWrite(in1, HIGH); 

  digitalWrite(in2, LOW); 

  digitalWrite(in3, HIGH); 

  digitalWrite(in4, LOW); 

} 

void stopMotors() { 

  digitalWrite(in1, LOW); 

  digitalWrite(in2, LOW); 

  digitalWrite(in3, LOW); 

  digitalWrite(in4, LOW);} 

 

// ================= DRILL ================= 

void drillForward() { 

  digitalWrite(in5, HIGH); 

  digitalWrite(in6, LOW); 

} 

void drillBackward() { 

  digitalWrite(in5, LOW); 

  digitalWrite(in6, HIGH); 

} 

void drillStop() { 

  digitalWrite(in5, LOW); 

  digitalWrite(in6, LOW); 

} 

// ================= SEED ================= 

void seedOn() { 

  digitalWrite(in7, HIGH); 

  digitalWrite(in8, LOW); 
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} 

 

void seedOff() { 

  digitalWrite(in7, LOW); 

  digitalWrite(in8, LOW); 

} 

 

Title 6 PROCESS PARAMETERS FINALIZATION: 

6.1 :Process Parameters Finalization 

 This chapter describes the identification, selection, and finalization of key process parameters for the 

precision planting with integrated and mulch system. The parameters were finalized based on design 

calculations, and practical field requirements to ensure efficient operation, uniform crop establishment 

and resource optimization. 

⚫  Selection criteria for process parameters: 

 The process parameters were finalized considering the following factors: 

a) Suitability for small and marginal farmers. 

b) Compatibility with commonly grown crops., 

c) Field operation conditions. 

d) Cost effectiveness and ease of operation. 

⚫  Finalized process parameters: 

PARAMETER FINALIZED VALUE 

Seed spacing Based on wheel circumference and 1 gear ratio 

Seed depth Controlled by plough and rake assembly 

Seed metering speed Synchronized with re wheel rotation 

Seed drop mechanism Gravity- assisted metering 

 Finalized Process Parameters 

⚫  MACHINE OPERATION PARAMETERS: 

PARAMETER FINALIZED VALUE  

Operating speed 2.7 to 15 km/hr 

Motor speed 60 RPM 

Total machine weight 12.76 KG 

Area coverage 1085m*2/hr 

 Machine Operation ParametersIRRIGATION PARAMETERS: 

PARAMETER FINALIZED VALUE 

Irrigation type Drip irrigation 

Nozzle diameter 30mm 

Flow rate 1.6956cfs 

Water delivery timing Simultaneous with sowing 

 Irrigation Parameters 

These parameters ensure minimum water wastage and maximum absorption by plant roots. 
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⚫  MULCHING PARAMETERS: 

parameter Finalized value 

Mulch application method Mechanical soil covering 

Mulch thickness Moderate soil layer 

Coverage timing Immediately after sowing 

Mulch material Soil 

 Mulching Parameters 

 

Mulching parameters were finalized to reduce evaporation losses and control weed growth. 

⚫  Power and transmission parameters : 

parameter Finalized value 

motor type 12v DC motor 

Power transmission motors 

Gear ratio 1:270 

Battery voltage 12v 

 Power and Transmission Parameters 

These parameters provide sufficient torque and smooth transmission for all integrated operations. 

⚫ MATERIAL RELATED PROCESS PARAMETERS: 

COMPONENTS MATERIAL SELECTED  JUSTIFICATION 

frame Structural steel Strength and durability 

hopper Aluminum alloy  lightweight 

Water tank plastic Corrosion resistance 

shaft Carbon steel  High torsional strength 

Hose pipe PVC Flexibility and cost  

 Material Related Process Parameters 

⚫  ECONOMIC PARAMETERS: 

parameters value 

Total system cost RS 17,950 

Maintenance requirement low 

Labour requirements minimal 

Economic Parameter 

The finalized parameters ensure affordability and practical usability for Indian farming conditions, 

⚫  VALIDATION OF FINALIZED PARAMETERS: 

 The finalized process parameters were validated through: 

✔ Analytical calculations. 

✔ Design constraints. 

✔ Literature comparison. 

✔ Practical feasibility. 

The parameters ensure reliable operation, reduced labor dependency, improved resource utilization, 

and enhanced agricultural productivity.
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6.2 :Bill of Material  

 Sr.No Components  Materials 

01 BODY  FRAME MS 

02 WHEELS ALLOY/ FIBRE 

03 WATER TANK PLASTIC  

04 HOPPER  PLASTIC 

05 HOSE PIPE  FIBRE 

06 SPROCKET  FIBRE/STEEL 

07 CULTIVATOR RAKE ALLOY STEEL  

08 SHAFT CARBON STEEL 

 09 C - FRAME  STRUCTURAL STEEL 

10 TOGGLE  SWITCH BRASS ALLOY 

11 PROXIMITY SENSOR NICKEL PLATE BRASS HOUSING 

12 NUT AND BOLT / SCREW  STAINLESS STEEL,ALLOY STEEL 

13  SEAL BATTERY(12V) ANODE,CATHODE,ELECTROLYTE AND 

SERATOR  

14 WIRE RC,PVR AND COPPER  

15 Motor (12V) SILICON STEEL,COPPER AND 

ALUMINUM 

 

 

 

 

 

 

http://sr.no/
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Title 7 : OBJECTIVE 

 

● Farming which works automatically without the manpower. 

● The objective of this is to maintain some amount of distance between the seeds at time of the 

sowing process. 

●  Achieve precise seed depth, spacing, and seed to soil contact for uniform germination and 

emergence. 

● Increase agriculture productivity and profitability by optimizing the use of resources like water 

drip, seed sowing and soil covering. 

● To develop a precision planting system 

● To reduce input costs and labour dependency 

● To enhance crop yield and sustainability 

● To promote sustainable agricultural practices 

 

 

Title 8 :  SUMMARY 

This project focuses on the design and development of a multifunctional agriculture planting, drip 

irrigation and mulching into a single system. 

 The main aim is to improve farming efficiency, reduce labor dependency, and promote sustainable 

agricultural practices, especially for small and marginal farmers in India. 

⚫ Background & problem : 

Indian agriculture largely depends on traditional farming methods, which are labour-intensive,time-

consuming and inefficient. 

Farmers face challenges such as labor shortages, high costs, uneven seed placement, excessive water 

usage, health issues due to manual work, and reduced  productivity. 

Conventional  irrigation and lack of proper mulching further lead to water wastage, weed growth and 

soil degradation. 

⚫  Proposed solution : 

The project proposes a precision planting system with integrated drip irrigation and mulch laying,capable 

of : 

✔ Accurate seed placement with controlled depth and spacing. 

✔ Targeted water delivery directly to the root zone. 

✔ Soil covering using mulch to condenser moisture and suppress weeds. 

✔ This integration reduces resource wastage, improves crop establishment and enhances yield quality 

while minimizing environmental impact. 

⚫  Objectives : 

✔ Achieve precision seed depth, spacing and uniform germination. 

✔ Reduce labour, time and operation costs. 

✔ Optimize use of seeds , water and soil covering. 

✔ Increase agricultural productivity and profitability. 

✔ Promote sustainable and eco-friendly farming practices. 

✔ Design and test an affordable, automated system for field conditions. 
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⚫ METHODOLOGY: 

1. Design and engineering calculation 

2. System design and simulation. 

3. Fabrication of the prototype. 

4. Testing and validation. 

5. Documentation and reporting. 

⚫  Design highlights: 

1. Total machine weight : 122.76 kg 

2. Vehicle speed : 2.7 to 15 km/hr 

3. Area covered : 1085 m*2/ hr  

4. Integrated components include seed hopper, water tank, drip nozzles , mulch mechanism, motor, 

sensors and transmission system. 

5. Total estimated cost : 17950, making it economical for small farmers. 

⚫ CONCLUSION: 

✔ The project demonstrates that integrating precision planting, drip irrigation and mulching into one 

machine can significantly reduce labor, water usage, and operational costs while improving crop 

yield and sustainability  

✔ It highlights strong potential for adoption in Indian agriculture, particularly among small- scale 

farmers seeking affordable mechanization solutions. 

✔ Precision planting integrated with irrigation and mulch has strong potential to improve crop 

productivity, water efficiency, and weed control. However, its success depends heavily on proper 

system design, accurate calibration, and skilled management. The integration of multiple 

technologies increases complexity, making the system more sensitive to errors in installation, 

maintenance, and operation. 

✔ Key challenges such as high initial cost, technical difficulties, environmental concerns (especially 

mulch disposal), and the need for reliable data and training can limit its adoption—particularly for 

small and medium-scale farmers. 

✔ Overall, while the system offers significant benefits, it is not universally suitable without adaptation 

to local conditions (soil, climate, crop type). To maximize effectiveness, there must be: 

● Adequate farmer training  

● Access to affordable and durable materials  

● Proper maintenance practices  

● Support through extension services or technology providers 
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