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ABSTRACT 

A weed is a plant that is considered undesirable in a particular situation, it is basically “a plant in 

the wrong place”. Weeds need to be controlled because they reduce crop quality by 

contaminating the commodity, reduce farm products, invade crops, smother pastures and in some 

cases can be harmful to the livestock, and at the same time aggressively compete for water, 

nutrients, and sunlight, resulting in reduced crop yield and poor crop quality. Weed control is one 

of the most difficult tasks on an agricultural farm.  

Farmers in Uganda, farmers a total loss of 33% of their income from Weeds. The Losses are due 

to some of the following reasons, total loss of 26% from Crop Diseases, total loss of 20% from 

Insects and Worms, total loss of 6% from Rats, as it has been surveyed. Shrinking farmlands, 

acute labor shortage, decreasing income per acre of cultivation, and economic frustration are 

some of the key factors hurting a farmer's confidence in continuing farming. Weeding control is 

done by: mechanical weeding, thermal weeding: flaming, biological control, chemical control, 

and farming pattern. It has always been a problem to successfully and completely remove weeds 

and other innocuous plants in a time scope. Invariably, weeds always grow where they are not 

wanted. This work involved the design and construction of a mechanical weeder, having 

discovered that tools such as cutlass and hoes require high drudgery, time-consuming, and high 

labor force, and also the power weeder (gasoline operated) having the problem of pollution and 

excess vibration. 

As a solution to these problems, a mechanical weeder powered by a DC source and UV intensity 

is to be designed and constructed which will address the above challenges hence better quality 

and quantity production. The mechanical weeder will be made of two implements attachment i.e. 

the primary cutting edge which is in front of loose soil above and the secondary cutting edge 

which is behind to do cutting and lifting of weeds. The machine will be focused on: weight is 

expected to be less, suitable for both ladies and senior persons, economical for small farmers, 

machine noise being low, environmentally friendly and should run using a battery-backed up 

with solar energy. 

 

 

 

 

 



ii 
 

APPROVAL 

 

This project report has been submitted to the Department of Agricultural Mechanization and 

Irrigation Engineering of Busitema University with approval from; 

Supervisor 

Associate Prof. Dr. Titus Bitek Watmon  

Signature…………………....................... 

Date………………………........................ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iii 
 

DECLARATION 

 

 

I, NDUGA ROGERS do hereby declare that all the written material contained in this report is an 

account of my efforts and has never been submitted to any university or institution for an academic 

award. 

NDUGA ROGERS 

BU/UG/2017/129 

Date………………………….   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iv 
 

DEDICATION 

 

To my beloved mother Ms. Nalumansi Jane, brother Ntumbu Charles and Sister 

Nabukenya Oliver. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



v 
 

ACKNOWLEDGEMENT 

 

I am greatly indebted to the administration of Busitema University, especially the Department of 

Agricultural Mechanization and Irrigation Engineering for their mentorship and on the same note 

great thanks go to my supervisor Prof. Titus Bitek Watmon his remarkable support entirely through 

the course of the preparation of this project documentation, sincerely your instruction has ensured 

my success. 

On the same note, I do extend my great thanks to all my lecturers in the Department of Agricultural 

Mechanization and Irrigation Engineering for the knowledge both theoretical and practical related 

imparted in me. 

To all my fellow students and classmates to mention; Audi Naboth, Kusemererwa Joseph, Okurut 

Joseph, Nasilu Metrine, Turyamuhaki Benjamin, etc. for all favors, assistance, guidance, advice, 

and encouragements of any kind, am pleased. 

In all a great delight and pleasure to the almighty God for all his continued provisions, to Him be 

all the glory and honor 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vi 
 

 

Table of Contents 
 
ABSTRACT .................................................................................................................................................. i 

APPROVAL ................................................................................................................................................ ii 

DECLARATION........................................................................................................................................ iii 

DEDICATION............................................................................................................................................ iv 

ACKNOWLEDGEMENT .......................................................................................................................... v 

CHAPTER ONE ......................................................................................................................................... 1 

1.0 Background ........................................................................................................................................... 1 

1.1 Motivation in study ............................................................................................................................... 2 

1.2 Problem statement. ............................................................................................................................... 3 

1.3 General Project objective. .................................................................................................................... 3 

1.3.1 Specific Objectives. ............................................................................................................................ 3 

1.3.2 Research Questions ............................................................................................................................ 4 

1.4 Scope of the study. ................................................................................................................................. 4 

1.5 Justification for study. .......................................................................................................................... 4 

1.6 Significance of the study. ...................................................................................................................... 4 

CHAPTER TWO ........................................................................................................................................ 6 

2.0 literature review .................................................................................................................................... 6 

2.1 Weed control.......................................................................................................................................... 6 

2.1.1 Critical period of Weed Competition (weeding time) ..................................................................... 7 

2.2 Common weeds identification guide .................................................................................................... 8 

2.3 Existing Weed Control Techniques – Physical & Cultural ............................................................... 8 

2.3.1 Principles of weed control are ........................................................................................................... 9 

2.4 Common Existing Weed Control Methods ....................................................................................... 10 

2.4.1. Hand Hoe Weeding ......................................................................................................................... 10 

2.4.2. Hand weeding .................................................................................................................................. 11 

2.4.3. Sickling and mowing ....................................................................................................................... 12 

2.4.4 Dry Land Weeder ............................................................................................................................ 13 

2.4.5 Tractor drawn weeding cum earthing up equipment ................................................................... 13 

2.4.6 Tractor operated multi-row rotary weeder ................................................................................... 14 

2.5 Herbicide, ............................................................................................................................................. 14 

2.6 Application........................................................................................................................................... 15 



vii 
 

3.0 CHAPTER THREE ............................................................................................................................ 17 

3.1 Research instruments ......................................................................................................................... 17 

3.1.1 Data collection .................................................................................................................................. 17 

3.1.2 Machine features. ............................................................................................................................. 18 

3.1.3 The Working Principle of the weeder Machine. ........................................................................... 20 

3.2.1 Design Considerations. .................................................................................................................... 21 

3.2.2 Material Selection. ........................................................................................................................... 22 

3.2.3 Design Analysis. ................................................................................................................................ 23 

3.2.4: Power requirement for weeding. ................................................................................................... 23 

3.2.4.1: Battery sizing. ............................................................................................................................... 23 

3.2.4.2: Sizing of solar panel. .................................................................................................................... 24 

3.2.4.3: Sizing of Charge Controller. ....................................................................................................... 24 

3.2.5: Design of the mainframe ................................................................................................................ 24 

3.2.7: Determination of diameter of the wheel shaft .............................................................................. 25 

3.2.8 Mass and volume of the shaft. ......................................................................................................... 25 

3.2.9 Design of the Wheel(s). .................................................................................................................... 26 

3.2.11 Design of Bolt and Nut ................................................................................................................... 26 

3.2.8 Fabrication of the different components of the DC-operated weeding machine. ....................... 26 

3.2.9 Assembly of the different parts of the machine to construct the prototype. ............................... 27 

3.3 Specific objective 2: to establish the characteristic performance of the constructed prototype. . 27 

3.4 Economic evaluation of the Machine ................................................................................................ 28 

4.0 RESULTS AND DISCUSSION. ........................................................................................................ 29 

4.1 Power requirement for weeding ........................................................................................................ 29 

4.1.1: Battery sizing ................................................................................................................................... 29 

4.1.2: Sizing of Charge Controller ........................................................................................................... 29 

4.1.3 Sizing of solar panel ......................................................................................................................... 30 

4.1.4 Design of the mainframe.................................................................................................................. 30 

4.1.5 Determining the weight of the weeding blades .............................................................................. 30 

4.1.6 Design of wheel shaft ....................................................................................................................... 31 

4.1.7 Mass and volume of shaft ................................................................................................................ 32 

4.1.8 Design of the Wheel(s). .................................................................................................................... 33 

4.1.9 Bolt and Nut...................................................................................................................................... 33 

4.2 Fabrication and assembly of machine components. ......................................................................... 34 



viii 
 

4.3 Performance evaluation of the machine. ........................................................................................... 36 

4.4 Economic cost evaluation of the machine. ........................................................................................ 38 

4.4.1 Total Initial Investment ................................................................................................................... 38 

4.4.2 Cost evaluation ................................................................................................................................. 38 

4.4.3 Total production cost ....................................................................................................................... 38 

4.4.4 Selling price ...................................................................................................................................... 38 

4.4.5 Investment costs ............................................................................................................................... 39 

4.4.6 Labor costs ........................................................................................................................................ 39 

4.4.7 Repair and maintenance cost .......................................................................................................... 39 

4.4.8 Transport cost too and fro the field ................................................................................................ 39 

4.4.9 Net benefit for the season ................................................................................................................ 39 

4.4.11 profitability index (PI) ................................................................................................................... 41 

CHAPTER FIVE ...................................................................................................................................... 42 

CONCLUSION AND RECOMMENDATIONS .................................................................................... 42 

5.0 Statement ............................................................................................................................................. 42 

5.1 CONCLUSION ................................................................................................................................... 42 

5.2 Limitations and Challenges ................................................................................................................ 42 

5.3 RECOMMENDATIONS .................................................................................................................... 42 

References. ................................................................................................................................................. 43 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ix 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table of figures 

Figure: 1.0: Wandering Jew weed .................................................................................................. 2 

Figure 2.1 shows physiological features of a field plant at different growth stages ....................... 8 

Figure 2.2 hand weeding ............................................................................................................... 11 

Figure 2.3 Sickling and mowing ................................................................................................... 12 

Figure 2.4. Dry Land Weeder ....................................................................................................... 13 

Figure 2.5 Tractor drawn weeding cum ........................................................................................ 14 

Figure 2.6 Tractor operated multi-row rotary weeder .................................................................. 14 

Figure 2.7 showing Farm tractor spraying pesticides and herbicides on crops. ........................... 15 

Figure 2.8 Chemical application using a knapsack sprayer .......................................................... 16 

Figure 3.1 Conceptual diagram of the weeder .............................................................................. 18 

 

List of tables 

Table 3.1: Physical and Mechanical Characteristics of common materials .................................. 22 

Table 3.2: Different materials and their properties. ...................................................................... 23 

Table 3.3: Some of the fabrication activities to be undertaken. .................................................... 26 

Table 3.4: Assembly Methodology and Technology to be used. .................................................. 27 

 

 



x 
 

List of Abbreviation  

AMI         Agricultural Mechanization and Irrigation Engineering 

UBOS      Uganda Bureau of Statistics 

GDP         Gross Domestic Product  

DC           Direct current 

NPV         Net present value 

MAAIF    Ministry of Agriculture, Animal Industry and Fisheries      

RMP   Revolution per minute 


