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Who am I?

Professor Ph.D Michele Jorge Silva Siqueira

Department of Genetics, ESALQ/USP
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Schedule

▪ 16/08 - Introduction to Biometrics and Matrix Algebra

▪ 23/08 – No class - Brazilian Congress of Plant Breeding 

▪ 30/08 - Introduction to R

▪ 06/09 – No class

▪ 13/09 - Hypothesis Testing 

▪ 20/09 - Linear Models

▪ 27/09 - Linear Mixed Models

▪ 04/10 - Principles of Experimental Design

▪ 11/10 – No class

▪ 18/10 - First Exam
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▪ 25/10 - Completely Randomized Design / Randomized Complete Block and Factorial Designs

▪ 01/11 - No class

▪ 08/11 - Latin Square and Split Plot Designs / Incomplete Block 

▪ 15/11 - No class

▪ 22/11 – Lattice Designs / Augmented Designs

▪ 29/11 – Modeling of Genetic Correlations (Multi-Environment and Multi-Trait Analysis)

▪ 06/12 - Classroom Presentation: Practical Assignment – LGN5822
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▪ Exams;

▪ Weekly exercises with deadlines: Everything on the Forum (open to the web).

I will evaluate you:
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Reproducibility

▪ We will use tools allowing reproducibility;

▪ We will share data, codes, etc (videos,…)

▪ Try R and RStudio.
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This course

Deductive approach: General rule → Specific examples → Practice

“Learn continually - there's always "one more thing" to learn!”

Steve Jobs
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We will be in touch!

▪ WhatsApp group

LGN 5822 - Biometrical Genetics

https://chat.whatsapp.com/JDRqoyuNHWw29hb3KbUtfT

https://chat.whatsapp.com/JDRqoyuNHWw29hb3KbUtfT


We will be in touch!

▪ Moodle USP: LGN5822

You must participate!
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Check! I need USP number to add you!



Introduction to Biometrics

Sokal, Robert R. "The principles and practice of statistics in 

biological research." Biometry (2012): 451-554.



Introduction to Biometrics

Rencher, Alvin C., and G. Bruce Schaalje. Linear models in 

statistics. John Wiley & Sons, 2008.



Purpose of discipline

To undestant the use of biometrics with particular emphasis on

agricultural and biological design, analysis, and interpretation

experiments.
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Introduction to Biometrics



Introduction to Biometrics

Notes on the end page of Mendel’s copy

1822-1884

1865 – Gregor Mendel



Introduction to Biometrics

1865 – Gregor Mendel

From Mendel’s laws, we discovered how the factors responsible for 

inheritance of the simplest traits were transmitted;



Introduction to Biometrics

1865 – Gregor Mendel

▪ Mendel’s First Law, states that during gamete formation, the two alleles at a 

gene locus segregate from each other; each gamete has an equal 

probability of containing either allele

▪ Mendel's 2nd law states that during gamete formation the segregation of

each gene pair is independent of other pairs



Introduction to Biometrics

van Dijk, Peter J., Adrienne P. Jessop, and TH Noel 

Ellis. Nature Genetics 54.7 (2022): 926-933



Introduction to Biometrics

1886 - Francis Galton

▪ The field of biometry began with Francis Galton’s work on

how human characteristics, particularly height, were passed

from parents to children.

1822-1911

▪ Galton's ancestral law states that the two parent contribute between them

one-half of the total heritage of children, the four grandparents one-quarter,

and so on.



Introduction to Biometrics

Galton, F. (1886a). Hereditary stature. Nature 33, 295–298



Introduction to Biometrics

Pearson K, Lee A (1903) On the laws of inheritance in man: I. 

inheritance of physical characters. Biometrika 2:357–462

Pearson later analyzed

Galton’s data as well as

subsequent data and found

that the correlation of the

height of fathers and mothers

with the height of their sons

and daughters had a mean of

0.51.

1903 - Pearson and Lee

1857-1936



Introduction to Biometrics

▪ These findings by the biometricians disagreed with Mendel’s findings

▪ Mendel’s results indicated a particulate nature of inheritance that led to

distinct classes, rather than a continuum of observations for a given trait

▪ The absence of distinct phenotypic classes then suggested to the

Mendelists that continuous traits are not heritable



Introduction to Biometrics

▪ Overall, these studies by Galton and Pearson suggested that continuous

variation in humans is at least partially inherited



Introduction to Biometrics

1918 - Fischer: To reconcile the conflicting views of the biometricians 

and Mendelists

Fisher, Ronald A. 1919 - Transactions of the Royal Society of Edinburg. 



Introduction to Biometrics

1918 - Fischer

Fisher, Ronald A. 1919 - Transactions of the Royal Society of Edinburg 

▪ Fisher presents the conceptual model of genetics that shows that continuous

variation between phenotypic traits may be the result of Mendelian

inheritance

▪ The paper also contains the first use of the statistical term variance



Introduction to Biometrics

A specific area in genetics that deals with inheritance and variation of

quantitative traits, which are strongly affected by the environment

(Hallauer and Miranda Filho 1988, Vencovsky 1987).

Quantitative Genetics

▪ Has made an enormous contribution, generating valuable information placed

at the service of breeders to obtain superior plants.



Introduction to Biometrics

The large amount of data and the need for more appropriate analyses

required a new area of science.

This new area is called “biometry”;

Professionals acting in this area are called “biostatisticians”

Welcome to the universe of biometrics!



Introduction to Biometrics

The application of methods statistics to the solution of biological

problems (Sokal and Rohlf, 1969.)

Bios (“life”) and metron (“measure”).

What is Biometry?



Introduction to Biometrics

Decision Making!



Introduction to Biometrics

The Best Jobs in America for 2022

https://www.glassdoor.com/List/Best-Jobs-in-America-LST_KQ0,20.htm

https://www.glassdoor.com/List/Best-Jobs-in-America-LST_KQ0,20.htm


Introduction to Biometrics

The term “Biometrics” has also been used to refer to the field of technology

devoted to the identification of individuals using biological traits, such as those

based on retinal or iris scanning, fingerprints, or face recognition.



Introduction to Biometrics

▪ Genetics;

▪ Experimental Statistics;

▪ Quantitative;

▪ Algebra;

▪ Programming;

▪ And others…

What is needed to study biometrics?



Introduction to Biometrics

The basic principles of experimentation, such as the need to conduct trials with

replication, randomness, and, if necessary, local control, led to a revolution by

providing more accurate mean values, information regarding experimental

accuracy, and estimates of genetic and environmental parameters useful in

guiding breeding strategies.

This is complementation between genetic and statistical principles for a common purpose.

Biometry – Knowledge guiding the selection strategy



Introduction to Biometrics

Biometry – Knowledge guiding the selection strategy

Breeding programs require intensive experimentation so that accurate genetic

values can be obtained and used as selection criteria.



Introduction to Biometrics

The genetics, experimental statistics and biometry areas have contributed a

large number of models, with the purpose of ensuring the good choice of

genetic material and of establishing a predicted value of performance of the

individual or of its descendant.



Introduction to Biometrics

Biometry and advances: Molecular Genetics

https://doi.org/10.1016/j.tplants.2014.05.006

https://doi.org/10.1016/j.tplants.2014.05.006


Introduction to Biometrics

Biometry and advances: Molecular Genetics

Genomic Selection (GS)



Introduction to Biometrics

https://doi.org/10.3389/fgene.2018.00237

Biometry and advances: Machine Learning

https://doi.org/10.3389/fgene.2018.00237


Introduction to Biometrics

Motivation

Biometry is an area of genetics in continuous evolution, which has contributed

to generating information and finding solutions to diverse questions in

genetics and breeding.



Introduction to Biometrics

Motivation

Biometry depends on the critical and attentive eye of methods of data analysis

and on the algorithms that allow data processing supported by the biometric

area.



Introduction to Biometrics

Motivation

There is an urgent need for further advances, now supported by biometric

genetics, in the context of data processing.



Introduction to Biometrics
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