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Basic Genetics Principles

Genetics is the branch of biology that studies how traits are inherited and passed down from
generation to generation. In the context of cannabis breeding and genetics, understanding basic
genetic principles is essential for creating desired traits in cannabis plants and analyzing the
characteristics and effects of different strains. In this tutorial, we will explore the fundamental
principles of genetics and their relevance to cannabis breeding and genetics.

1. Mendelian Genetics:

Mendelian genetics is the foundation of modern genetics and is based on the work of Gregor
Mendel, an Austrian monk. Mendel discovered that traits are inherited in predictable patterns
through the passing down of genes from parents to offspring. These genes are located on
chromosomes, which are thread-like structures found inside the cell nucleus.

2. Genesand Alleles:

Genes are segments of DNA that contain the instructions for building and maintaining an
organism. Each gene has different forms called alleles, which are responsible for variations in
traits. In cannabis, genes determine characteristics such as plant height, flower color, and aroma.

3. Punnett Squares:

Punnett squares are a useful tool for predicting the outcomes of genetic crosses. They visually
represent the possible combinations of aleles from two parent plants and help determine the
probability of specific traits appearing in offspring. For example, a Punnett square can be used to
predict the likelihood of obtaining a certain flavor in a cannabis strain by crossing two parent
plants with different flavor traits.

4. Phenotypes and Genotypes:

Phenotype refers to the observable traits of an organism, such as plant height, leaf shape, or
flower color. Genotype, on the other hand, refers to the genetic makeup of an organism,
including the specific alleles it possesses. Phenotypes are determined by interactions between
genes and the environment, whereas genotypes provide the potential for certain traits to be
expressed.

5. Breeding Techniques:

There are several breeding techniques used to create desired traits in cannabis plants. These
include crossbreeding, backcrossing, and hybridization. Crossbreeding involves mating two
different strains to combine their desirable traits. Backcrossing is the process of repeatedly
crossing offspring back to one of the parent plants to reinforce specific traits. Hybridization
involves crossing two different strains to create a new hybrid strain with a combination of
desirable traits from both parents.

6. Breeding for Specific Characteristics:

Cannabis breeders strive to develop strains with specific characteristics such as potency, flavor,
and aroma. They achieve this by selectively breeding plants with desirable traits and conducting
rigorous testing and selection processes. For example, breeders may select plants with high



levels of THC or particular terpene profiles to create strains with specific effects and aromas.

7. Genetic Stability and Preservation:

Genetic stability refers to the consistency of desirable traits in offspring across generations. To
maintain genetic stability, breeders often employ techniques such as clone preservation, tissue
culture, and seed banking. These methods ensure that desirable traits are preserved and passed
down reliably to future generations.

8. Terpenes and Strain Characteristics:

Terpenes are organic compounds found in cannabis that contribute to the aroma and effects of
different strains. They are responsible for the distinct flavors and smells associated with specific
strains. Understanding terpenes can help breeders create strains with desired flavor profiles and
enable consumers to choose strains based on their preferred aromas.

9. Cannabinoids and their Effects:

Cannabinoids are chemical compounds found in cannabis that interact with the human body's
endocannabinoid system. The most well-known cannabinoids are THC (tetrahydrocannabinol)
and CBD (cannabidiol). These compounds have different effects on the body, with THC
producing psychoactive effects and CBD having potential therapeutic benefits. Other minor
cannabinoids like CBG, CBN, and THCV also contribute to the overall effects of a strain.

10. Lab Test Results:

Lab test results provide valuable information about the cannabinoid and terpene profiles of
different strains. These results help breeders and consumers understand the chemical
composition of a strain and make informed decisions about its potential effects. Learning to
interpret lab test results will alow you to identify the dominant cannabinoids and terpenes
present in a strain and assess its potential benefits or desired effects.

By understanding the basic principles of genetics and their application to cannabis breeding and
genetics, you will be equipped with the knowledge necessary to create desired traits in cannabis
plants, analyze the characteristics and effects of different strains, and make informed decisions
regarding strain selection and breeding practices.



