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Introduction to Data Collection in Plant Production Research 

Foundational Step 

Data collection is a foundational step in any scientific investigation. In plant production, 

data are used to describe biological phenomena, evaluate agronomic practices, analyze 

farmers' behaviors, assess market feasibility, and support decision-making in both 

research and professional contexts. 

Biological Phenomena 

Describe and understand plant 

processes 

Agronomic Practices 

Evaluate farming techniques and 

methods 

Farmers' Behaviors 

Analyze adoption and practices 

Market Feasibility 

Support decision-making processes 
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Course Objectives for Data Collection 

Methodological Skills 

Conduct rigorous scientific research (e.g., 

undergraduate theses, experimental trials) 

Collect and analyze field and socio-economic data 

Use digital tools (survey software) efficiently 

Evaluate feasibility of socio-professional projects 

such as agricultural enterprises or market studies 

Three Major Methods 

Observation 

Systematic watching and recording phenomena 

Experimentation 

Deliberate manipulation under controlled 

conditions 

Survey 

Questionnaire-based investigation for data 

collection 

Each method has specific objectives, procedures, 

strengths, and limitations. 
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Three Major Data Collection Methods Overview 

In plant production research, three primary methods are employed to collect scientific data, each serving distinct purposes and offering unique 

advantages in understanding agricultural phenomena. 

Observation 

Systematic watching, recording, and 

interpreting phenomena as they 

occur naturally 

Key Focus: 

Plant growth monitoring, pest detection, 

environmental conditions 

Experimentation 

Deliberate manipulation of variables 

under controlled conditions to 

observe effects 

Key Focus: 

Cause-effect relationships, agronomic 

trials, hypothesis testing 

Survey 

Questionnaire-based investigation 

targeting populations for opinions, 

behaviors, practices 

Key Focus: 

Farmers' practices, technology 

adoption, market studies 
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Observation as a Data Collection Method 

Definition 

Observation is a method of collecting data by systematically watching, recording, and 

interpreting phenomena as they occur naturally, without manipulating variables. 

Essential Roles in Plant Production 

Plant Growth 

Monitoring development and 

phenology 

Pest Detection 

Identifying diseases and 

disorders 

Farmer Practices 

Understanding behaviors and 

methods 

Environment 

Describing agro-ecological 

conditions 

Observation often precedes experimentation or survey design, helping to formulate hypotheses and research questions. 
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Types of Observation 

1) Direct Observation 

Researcher observes phenomena in 

real time 

Example: 

Crop phenology monitoring in the field 

2) Indirect Observation 

Data collected through traces or 

records 

Example: 

Farm logs, yield records, historical 

data 

3) Participant Observation 

Researcher actively involved in the 

activity 

Example: 

Working with farmers during planting 
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Types of Observation 

4) Non-participant Observation 

Researcher remains external to the activity 

Example: 

Watching farming activities from outside 

5) Structured Observation 

Uses predefined observation grids or checklists 

Example: 

Standardized data collection forms 
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6) Unstructured Observation 

 More flexible, exploratory, and descriptive 

approach for open-ended investigation  



Tools for Observation in Plant Production 

Field Notebooks 

Observation sheets for 

systematic recording 

Phenological Scales 

Tracking plant growth stages 

systematically 

Cameras & Smartphones 

Visual documentation of plant 

conditions 

GPS & GIS Tools 

Spatial data collection and 

mapping 

Digital Data Collection Applications 

Mobile forms and real-time data recording for efficient field 

observation 
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Advantages and Limitations of Observation 

Advantages 

Real-life Conditions 

Captures phenomena in natural settings 

Exploratory Studies 

Useful for hypothesis generation 

Cost-Effective 

Low cost and flexible implementation 

Limitations 

Subjectivity & Bias 

Observer bias may affect results 

Limited Control 

Minimal control over variables 

Generalization Issues 

Difficult to apply to larger populations 
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Experimentation in Plant Production Research 

Definition 

 A scientific method involving deliberate manipulation of 

variables under controlled conditions to observe their 

effects on other variables.  

Purpose in Plant Production 

Establishing cause-effect relationships 

Irrigation Impact 

On growth 

Plant Density 

On productivity 

Fertilizer Effect 

On yield 
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Key Components of an Experiment 

Independent Variable 

The factor that is manipulated by the researcher 

Example: Nitrogen dose 

Dependent Variable 

The response that is measured by the researcher 

Example: Biomass, yield 

Control 

The standard condition used for comparison 

Baseline reference for evaluation 

Replicates 
Repetition of treatments to ensure reliability 

Statistical validity & reliability 

Experimental Unit 

The basic unit of experimentation to which treatments are applied 

Examples: Plot, plant, or pot 
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Experimental Designs Commonly Used 

Completely Randomized Design (CRD) 

Treatments are randomly assigned to experimental units without blocking. 

Simplest design suitable for homogeneous conditions. 

Randomized Complete Block Design (RCBD) 

Experimental units grouped into blocks based on known variability, then 

treatments randomly assigned within each block. 

Split-plot Design 

Involves two factors where one factor is applied to larger plots (main plots) 

and another to smaller subplots within them. 

These designs reduce variability and improve validity of 

conclusions 
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Data Collection in Experiments 

Quantitative Data 

Numerical measurements 

Yield (kg/ha) 

Plant height (cm) 

Leaf area (cm²) 

Biomass (g) 

Growth rate, physiological parameters 

Qualitative Data 

Categorical or descriptive measurements 

Disease severity scores (rating scales) 

Plant vigor classes (visual assessment) 

Pest damage levels 

Morphological characteristics 

Recording Methods 

Data sheets or spreadsheets Statistical software Digital sensors and automated systems 
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Strengths and Limitations of Experimentation 

Strengths 

High Scientific Rigor 

Controlled conditions ensure precise measurements 

Causal Inference 

Determines cause-effect relationships with certainty 

Reproducible Results 

Can be verified by other researchers 

Precise Control 

Accurate measurement and manipulation of variables 

Limitations 

Time-Consuming & Costly 

Requires significant resources to conduct properly 

Artificial Conditions 

May not reflect real-world field conditions 

Technical Expertise Required 

Demands specialized skills and equipment 

Limited Scope 

Constraints on scale and duration of studies 
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Survey as a Data Collection Method 

Definition 

 A survey is a method of data collection based on questionnaires or 

interviews administered to a target population to collect information on 

opinions, behaviors, practices, or characteristics.  

Importance in Plant Production 

Understanding farmers' practices 

Analyzing adoption of agricultural technologies 

Conducting market and feasibility studies 

Supporting socio-professional project analysis 

Course Objective 

Mastering questionnaire-based investigation 

using computer tools 
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Types of Surveys 

Types by Purpose 

Descriptive 

Describe current situations 

Example: 

Cropping systems, land use patterns 

Analytical 

Identify relationships between variables 

Example: 

Factors affecting crop yield 

Exploratory 

Preliminary understanding of new topics 

Example: 

Emerging agricultural practices 

Types by Delivery Method 

Face-to-Face 

Direct interviews with 

respondents 

Telephone-Based 

Surveys conducted via 

phone 

Online 

Preferred in this course 
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Questionnaire Design 

Principles of Good Questionnaire 

Clear & Concise 

Easy-to-understand language 

Logical Structure 

Organized flow of questions 

Adapted to Population 

Tailored for target audience 

Types of Questions 

Closed-Ended 

Multiple choice options 

• Rating scales 

• Fixed response sets 

Open-Ended 

Detailed responses allowed 

• Free text answers 

• In-depth opinions 

Likert-Scale 

Attitudes & perceptions 

• Agreement scales 

• Attitude measurement 

A well-designed questionnaire must be carefully planned to ensure data quality, minimize respondent burden, and facilitate accurate data analysis. 
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Use of Computer Tools and Survey Software 

Tools Students Must Master 

Online Survey Platforms 

Google Forms, SurveyMonkey 

Mobile Data Collection Apps 

Field-based digital tools 

Spreadsheet & Statistical Software 

Excel, SPSS for analysis 

Advantages of Digital Surveys 

Faster Collection 

Reduced time requirements 

Reduced Errors 

Automated validation 

Automatic Coding 

Easy data export 

Easy Analysis 

Visual data exploration 

Digital tools transform survey methodology by improving 

efficiency, accuracy, and enabling real-time data processing for 

informed decision-making. 
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Ethical Considerations in Surveys 

Informed Consent 

Participants must be fully informed about the survey purpose, 

procedures, and their rights before agreeing to participate. 

Confidentiality & Anonymity 

Protecting participant identities and ensuring data cannot be traced 

back to individuals. 

Voluntary Participation 

Participants must be free to withdraw at any time without penalty or 

consequences. 

Responsible Data Use 

Using data only for stated purposes and protecting it from 

unauthorized access. 

Ethical conduct in survey research protects participants' rights and maintains research integrity. Researchers must uphold these 

principles throughout the entire data collection process. 
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Comparison of Observation, Experimentation, and Survey 

Observation 

Objective 

Describe reality 

Data Type 

Qualitative / Quantitative 

Main Use 

Field monitoring 

Experimentation 

Objective 

Test hypotheses 

Data Type 

Quantitative 

Main Use 

Agronomic trials 

Survey 

Objective 

Understand behaviors 

Data Type 

Mainly quantitative 

Main Use 

Farmers & market studies 

These methods are often complementary and may be combined in a single research project to provide comprehensive insights and robust conclusions. 
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Conclusion 

Core Competence 

 Data collection is a core methodological competence for plant 

production students.  

Observation 

Understanding real 

conditions 

Experimentation 

Scientific rigor 

Survey 

Socio-economic 

realities 

Mastering these methods prepares students for academic research, 

undergraduate theses, market analysis, and project evaluation. 

Foundation for Practice 

Practical exercises development 

Field applications throughout the 

course 

Methodological skill building 

Building tomorrow's agricultural 

researchers 
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