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 Shortleaf pine (Pinus echinata Mill.) is the only pine 

species native to Missouri. It is 1 of the 4 economically 

important southern pine species. Due to exploitation in the 

late 19th and early 20th centuries, currently, shortleaf 

pine occupies less than 10% of its historic range and its 

restoration is of major importance in the state. Benefits 

of restoration include increased forest biodiversity, 

improved wildlife habitat and long-term mitigation of oak 

decline. 

 In the early 1960s the USDA Forest Service established 

the Mark Twain National Forest shortleaf pine tree 

improvement program in response to the need to restore the 

ecological and economic importance of shortleaf pine. 

However, there have been very few reports of genetic 

parameters estimated for the species - both in and out of 

the state. Knowledge of the genetic architecture of a 

population is essential to the success of any improvement 



program. Using data from a full-sib progeny trial 

established at Licking, MO, this thesis aims to provide 

foundational information on this population's genetic 

structure as well as increasing the body of knowledge 

surrounding the genetic architecture of shortleaf pine. The 

study focuses on the univariate estimation of the genetic 

parameter for diameter, height and volume at ages 4 and 6. 

 The data for this study were collected in a first-

generation, shortleaf pine progeny test planted in 2002 at 

the George O. White State Nursery in Licking, MO. 

Quantitative genetic analyses were performed in ASREML, a 

software package using restricted maximum likelihood (REML) 

methodology and involved 231 full-sib crosses and 49 

parents. Results suggested that for all traits the 

importance of dominance variance decreased from age 4 to 

age 6, and by age 6, additive variances were the primary 

contributors to genetic variances. Relative to diameter and 

height, volume had the largest additive variances. However, 

height had, comparatively, the highest narrow-sense 

heritability. For all 3 traits, narrow-sense heritabilities 

were lower than expected. Additionally, analyses revealed 

that the genetic model for this population was broadly, but 

not entirely, additive. 



 The findings of this study indicate that tree 

improvement strategies will likely achieve greatest gains 

through selection on GCA in volume and may be able to 

utilize SCA. 


