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What is Sampling? 

Definition 

Sampling is the statistical process of selecting a representative subset 

(sample) from a larger group (population) to estimate the characteristics of 

the whole population without measuring every unit. 

Cost-Effective Data Collection 

Inference for Large Populations 
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Importance of Sampling 

Crop Health Protection 

Detect nutrient deficiencies before visual symptoms appear. 

Yield Optimization 

Estimate potential yield and guide fertilizer application decisions. 

Soil & Quality Assessment 

Monitor soil health over time and ensure crop quality standards. 

Testing plants and soil protects crop/pasture health, quality, and yield before deficiencies 

become a serious problem. 
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Basic Concepts & Terminology 

Population 

The entire group of individuals or 

instances about whom we want to 

infer properties (e.g., all wheat 

plants in a field). 

Sample 

A representative subset selected 

from the population for analysis 

(e.g., 50 plants). 

Sampling Unit 

The smallest unit of selection (e.g., 

a single leaf, a 1m² plot). 

Parameter vs Statistic 

 Parameter: Value from population 

(true mean). 

 Statistic: Value from sample 

(estimated mean).  
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Steps in the Sampling Process 

1 
Define Target Population 

Identify the complete group to study. 

2 
Select Sampling Frame 

List all units in the population. 

3 
Choose Sampling Technique 

Select method (Random, Stratified, etc.). 

4 
Determine Sample Size 

Calculate required number of observations. 

5 
Collect Data 

Execute the sampling in the field. 

6 
Analyze & Interpret 

Process data to draw conclusions. 
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Types of Sampling Methods 

Probability Sampling 

Every unit has a known, non-zero chance of selection. Ensures statistical validity. 

Simple Random Stratified Systematic Cluster 

Non-Probability Sampling 

Selection based on convenience or judgment. Higher risk of bias. 

Convenience Purposive 

    Focus: Plant production research relies primarily on Probability methods for accurate estimation of 

yields and nutrients.  

L3 Plant Production | Methods and Investigation Practices Dr. KEHILI 2025-2026 



Simple Random Sampling (SRS) 

Definition 

 A fundamental probability method where every sampling unit in the 

population has an equal probability of being selected. Selection is 

typically done using random number tables or software.  

Characteristics & Use Cases 

 Unbiased: Eliminates selection bias; valid for statistical inference.  

 Simplicity: Easy to understand and implement in uniform fields.  

 Limitation: May not capture specific strata if population is heterogeneous (e.g., mixed 

soil types).  
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Stratified Sampling 

Definition 

 A probability method where the population is divided into homogenous 

subgroups (strata) based on specific characteristics (e.g., soil type, crop 

variety). Samples are then randomly selected from each stratum.  

Key Advantages in Agriculture 

 Representativeness: Ensures all subgroups (e.g., different soil zones) are 

represented.  

 Precision: Reduces variability within strata, leading to more accurate estimates than 

SRS.  

 Note: Requires prior knowledge of strata characteristics to define groups effectively.  
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Systematic Sampling 

Definition 

 A method where sampling units are selected at a fixed regular interval (k) 

from a random starting point. For example, selecting every 5th plant in a 

row.  

Applications in Precision Agriculture 

 Grid Sampling: Collecting soil samples at regular intervals across a field to map 

variability.  

 Efficiency: Easier and faster to implement than SRS in large fields.  

 Risk: Can be biased if the population has a periodic pattern matching the sampling 

interval.  
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Cluster Sampling 

Definition 

 A method where the population is divided into natural groups (clusters), 

such as fields or farms. Instead of sampling individuals across all clusters, 

a random sample of entire clusters is selected and all units within those 

chosen clusters are surveyed.  

Key Advantages 

 Cost-Effective: Reduces travel and logistical costs by concentrating sampling efforts in 

selected areas.  

 Practicality: Ideal for dispersed populations where a list of all individuals is 

impossible to obtain.  

 Limitation: Higher sampling error if clusters are not internally homogenous.  
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Multi-stage Sampling 

Definition 

 A complex form of cluster sampling conducted in stages, using 

progressively smaller sampling units. For example: Region → Province 

→ Farm → Field → Plant.  

Key Advantages 

 Large-Scale Surveys: Essential for national or regional agricultural statistics.  

 Hierarchical Efficiency: Flexible; different sampling techniques can be used at each 

stage.  

 Cost Reduction: Concentrates resources only on selected sub-units at each stage.  

 Limitation: Complex to design and analyze; higher sampling error than SRS.  
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Sample Size Determination 

The Core Question: How Many Samples? 

 The sample size (n) balances statistical precision with practical constraints 

(time, cost, labor).  

Population Variance 

Higher variability requires a larger 

sample. 

Confidence Level 

Higher confidence (e.g., 99%) 

increases size. 

Margin of Error 

Tighter precision (smaller error) 

requires more data. 

Available Resources 

Budget and time often limit the 

maximum feasible size. 

Trade-off: Cost vs. Precision 
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Sampling in Plant Production 

Field-Specific Applications 

 In plant production, sampling is not just random selection; it requires biological 

precision. The timing of sampling and the plant part sampled are critical 

because nutrient ranges vary with age.  

Select Plant Part 

Choose correct tissue: young leaves 

vs. petioles vs. old leaves for 

different nutrient analyses. 

Identify Growth Stage 

Sample at specific phenological 

stages (e.g., tasseling in corn) for 

valid comparisons. 

Manage Spatial Variability 

Use GPS or NDVI to divide fields 

into management zones before 

sampling. 

Consider Environmental Factors 

Avoid sampling during stress 

(drought, heat) or immediately after 

fertilizer/pesticide application. 
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Common Errors in Sampling 

"Making decisions about fertiliser applications without soil and plant analysis is 

flawed and can cost the grower a lot in lost crop yield or quality." 

    Sampling Error  

Natural variation between the sample 

statistic and the true population 

parameter. 

   Expected and measurable 

   Reduced by increasing sample size 

   Cannot be eliminated completely 

    Non-Sampling Error  

Systematic errors introduced by poor 

methodology or human factors. 

   Selection Bias (non-random) 

   Measurement Error 

   Poor Sample Handling 

    Statistically valid inferences require random selection with positive probability.  
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Conclusion & Best Practices 

Define Objectives 

Clearly identify what you are 

measuring and why before 

designing your sampling plan. 

Choose Right Method 

Select the sampling technique 

that best fits your population 

structure and resources. 

Handle Samples Properly 

Keep samples cool and dark; 

avoid washing to prevent nutrient 

leaching or contamination. 

Use Data for Decisions 

Transform sampling results into 

actionable management 

strategies for your crop. 

"Data-driven agriculture ensures both sustainability and 

profitability." 
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