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Background 

 

 Hemp (Cannabis sativa L.) is a multiuse crop grown for seeds, fiber, and cannabinoids. 

Since Cannabis sativa is naturally dioecious, it is an obligate outcrosser, meaning that 

heterozygosity levels are generally high in natural populations as well as in most currently 

available elite strains and cultivars. Due to this reproductive biology, the presence of 

deleterious recessive alleles at many loci in the cannabis genome is also common. The modern 

re-emergence of hemp as a crop planted by seed presents several issues and opportunities 

related to the biology and history of Cannabis sativa. 

 

 The most common strategy employed to produce currently available hemp seed is to 

simply cross two elite performing plants, this is known as the good x good approach. While this 

method will yield some portion of seeds that are also “good”, the overall population will have 

high variation for many trait values due to the aforementioned high levels of genomic 

heterozygosity in the parents. Alternatively, if inbreeding through selfing or sibling mating is 

used, inbreeding depression occurs rapidly due to high levels of deleterious recessive alleles.  

 

 

Consider the Coefficient of Inbreeding (F) is defined as the probability that two alleles at a 

given locus are identical-by-descent. 

 

The equation of the Coefficients of Inbreeding for self-pollinated generations is given below: 

 

F = ½ (1 + F’) 

 

F’ = coefficient of previous generation 

 

 

 

 If we assume an initial F’ value of 0, then one generation of selfing results in an F value 

of ½, the second generation of selfing then increases F to ¾ and the third round of selfing to ⅞. 



 
Due to this rapid progression of F values through only three generations of inbreeding by 

selfing, any hemp seed population produced this way will decline in vigor.  

 

 

Saint Vrain Research Hybrids 

 

 SVR to date has released three single-cross F1 hybrid seed cultivars based on three 

primary inbred base populations. This breeding approach was made famous by its successful 

application in other annual crops, such as corn and soy beans. The initial base populations for 

the current SVR hybrids were selected using both qualitative criteria and genome sequencing, 

which allowed us to choose the most distantly related cultivars that are most likely to produce 

heterotic hybrids.  

 

 All hemp seeds produced by Saint Vrain Research (SVR) are guaranteed to produce 

chemotype 3 plants. This means every seed is free of genes that encode functional 

tetrahydrocannabinolic acid (TCHA) synthase enzymes (BT alleles), and generally contain two 

copies of cannabidiolic acid (CBDA) synthase alleles (BD) that are identical-by-descent. SVR 

seeds are also completely free of Y chromosomes, which results in plant populations that 

exceed 99% expression of pistillate inflorescence. Due to rare autosomal recombination events, 

or rare autosomal-mitochondrial interactions, off-type plants that express predominately 

staminate inflorescence will occur at low frequencies even under ideal conditions, and should 

be rouged before pollen release. Various stressors may also increase the expression of 

staminate inflorescence in any Cannabis sativa population, typically as intersex individuals 

displaying both staminate and pistillate inflorescence.   

 

 Our current releases, Santa María and San Cinco are half-sibling families, while Madre 

Seis is a full-sibling family. Each year, recurrent selection is used during the field season to 

select parental lines from the three inbred base populations, which then become breeding 

stock during the off-season. The single crosses of the highly homozygous inbred parental lines 

each produce heterozygous F1 hybrid seeds that displays high levels of heterosis and true-to-

type field performance for the vast majority of individuals.  

 

For more details about our hybrid seeds, please visit our seed catalog.   
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