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Soil heterogeneity can be defined as the variability in soil

properties or soil taxonomic classes within a given area
(McBratney and Minasny, 2007)

Why is soil heterogeneous?

= Soil is heterogeneous mixture because Soil has pebbles, plant
matter and sand in it.

= Although you may add one substance to the other, they will stay
separate in the mixture.

For the homogeneous soil treatment

each container was a mixture of the same total amounts of clay and
sand as In the heterogeneous treatments. The total amount of soil
nutrients was the same In all treatments. The total amounts of soll
nutrients were thus the same in both treatments.
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Experimental Design
1. Completely randomized design
Randomize complete block design
Latin Square design
Lattice design
Augmented design
Factorial design
Split plot design
Split-split plot design
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Strip plot design




Completely randomized design

» A randomized block design is an experimental design where the
experimental units are in groups called blocks.

» The treatments are randomly allocated to the experimental units
Inside each block.

» When all treatments appear at least once in each block, we have
a completely randomized block design.

» Completely randomized design. A completely randomized design
(CRD) 1s one where the treatments are assigned completely at
random so that each experimental unit has the same chance of
receiving any one treatment.

» Assign the treatments to the experimental plots randomly using a
table of random numbers as follows.




Randomize complete block design

The randomized complete block design (RCBD) is a standard design
for agricultural experiments in which similar experimental units
are grouped into blocks or replicates.

It I1s used to control variation in an experiment by, for example,
accounting for spatial effects in field or greenhouse

The defining feature of the RCBD Is that each block sees each

treatment exactly once.




Latin Square design
» A Latin square design is the arrangement of t treatments, each

one repeated t times, In such a way that each treatment appears /

» exactly one time in each row and each column in the design.

» This kind of design iIs used to reduce systematic error due to rows
(treatments) and columns

» The advantages of Latin square designs are: They handle the case
when we have several nuisance factors and we either cannot
combine them into a single factor or we wish to keep them
separate

» They allow experiments with a relatively small number of runs




Augmented design

» An augmented design is any standard design in control treatments
augmented with additional (new or test) treatments in complete or
Incomplete blocks in one-way heterogeneity setting

» Augmented block design is a method of choice to undertake initial
evaluation of a large set of germplasm accessions to select

genotypes suitable for different aspects of crop breeding.
(Federrer, 1956)




Factorial design

» Factorial designs allow the effects of a factor to be estimated at several levels of
the other factors, yielding conclusions that are valid over a range of
experimental conditions.

» The simplest type of factorial designs involve only two factors or sets of
treatments, combinations.

» Factorial designs are a form of true experiment, where multiple factors (the
researcher-controlled independent variables) are manipulated or allowed to vary,
and they provide researchers two main advantages.

» Such interactions can only be detected when the variables are examined in
combination.

» Factorial Designs are used to examine multiple independent variables while
other studies have singular independent or dependent variables.

» Using an example, learn the research implications of the differences in these
designs, and the importance of experimental naming.




Split plot design

» A split-block design has the structure in which two whole plots,
or strips, are orthogonal.

» The randomization procedure consists of two steps: first, randomly
allocate one of the two factors, say factor A, to the row strips, then
randomly allocate the other factor, factor B, to the column strips.

» The split-plot design Is an experimental design that is used when
a factorial treatment structure has two levels of experimental
units.

» Many factorial experiments have one or more restrictions on
randomization. ... In a split-plot design, the experimenter is
Interested In studying the effects of two fixed factors (including the
two-factor interaction).




Split-split plot design

an

particular irrigation treatments.

> Atypical example of a split-plot design is an irrigation experiment
where irrigation levels are applied to large areas, and factors like

varieties and fertilizers are assigned to smaller areas within
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Strip plot design

> In a strip-plot design, the whole available area is divided into a
horizontal strips and b vertical strips

» A strip plot is a graphical data analysis technique for summarizing a
univariate data set.

» The strip plot Is an alternative to a histogram or a density plot.

> It is typically used for small data sets (histograms and density plots
are typically preferred for larger data sets).

» One level of factor A is assigned to each row and one level of factor

b is applied to each column.




Qualitative data

» Qualitative data is the descriptive and conceptual findings
collected through questionnaires, interviews, or observation.
» Analyzing qualitative data allows us to explore ideas and further

explain quantitative results.

Example;

The hair colors of players on a football team,
the color of cars in a parking lot,

the letter grades of students in a classroom,
the types of coins in a jar, and

the shape of candies in a variety pack

All examples of qualitative data so long as a particular number is not
assigned to any of these descriptions




Quantitative data

» Quantitative data is data expressing a certain quantity, amount
or range.

» Usually, there are measurement units associated with the data,
e.g. metres, In the case of the height of a person.

» It makes sense to set boundary limits to such data, and it Is also
meaningful to apply arithmetic operations to the data.

Example;
*A jug of milk holds one gallon.
*The painting is 14 inches wide and 12 inches long.
*The new baby weighs six pounds and five ounces.
*A bag of broccoli crowns weighs four pounds.
*A coffee mug holds 10 ounces.
John is six feet tall.
*A tablet weighs 1.5 pounds




Quantitative Data

Qualitative Data

(Numerical) (Categorical)
Height of 15t graders Happiness rating
Weight of sumo wrestlers Gender
Duration of red lights Pass/Fail
Age of Olympians Eye Color
Distance of planets Interview transcript
Money in 401k plans Categories of plants
Temperature of coffee (2000 Descriptive

F)

Temperature of coffee (very hot)




What is involved in collecting data -

- SIX steps to success
Step 1: Identify issues and/or opportunities for collecting data.

Step 2: Select issue(s) and/or opportunity(ies) and set goals.
Step 3: Plan an approach and methods.
Step 4: Collect data.

Intervies B JuesticnFro

Step 5: Analyze and interpret data. @
Step 6: Act on results.

Foous Groups @ DATA Dhservatian
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How do you determine which data collection method to use?

This process consists of the following five steps.

1. Determine What Information You Want to Collect. The first thing
you need to do Is choose what details you want to collect.

2. Set a Timeframe for Data Collection.

3. Determine Your Data Collection Method.

4. Collect the Data. ~I -l‘_l
2

5. Analyze the Data and Implement Your Findings.

DATA COLLECTION




'Thank You for your attentions




