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Adjustmen t of Herita bilities Estimated by Correlation Coefficients for 
Typical Forest Tree Breeding Experiments 
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The coefficient of the regression of offspring values on 
parental values for measurable traits has been widely used 
as an estimator of heritability. Use of the correlation coef- 
ficient eliminates certain biases which are characteristic of 
the regression coefficient as an estimator (FREY and HORNER, 
1957), but the colrrelation coefficient has some bia~ses as- 
sociated with it which are related to number of trees per 
family and the coefficient of relatimship among family 
members. The discussion presented here shows that the 
genetic interpretation of the correlation coefficient is usu- 
ally quite different from that of the regression coefficient. 
Equations and tabulations are derived for empirical ad- 
justment of the correJatioa coefficient as an estimator of 
heritability. 

The concept of heritability as the ratio of additive ge- 
netic variance to total phenotypic variance is widely ac- 
cepted (Lus~r, 1940, FALCONER, 1960; HANSON, 1963). The con- 
cept of estimating heritability by the regression coefficient 
for offspring values regressed on parent values has been 
generally adopted (KEMPTHORNE and TANDEN, 1953; FALCONEH, 
1960; HILL, 1970; OLLIVIER, 1974). 

Theory behind the use of the regression coefficient as an 
estimator of heritability was first developed by R. A. FISHFR 
(1918) based on earlier work by GALTON (1889), and WEIN- 
BERG (1910). FALCONER'S (1960) outline of the application cf 
this concept to animal breeding can be directly applied to 
forestry in many instances. FALCONER'S notation, therefore, 
will be used throughout the present paper so that the reader 
may refer to a readily available and understandable text. 
Page numbers without references are from FALCONER (1960). 

Genetic covariance between an offspring and one of its 
1 

parents is q u a 1  to - the additive genetic variance (VA) 
2 

for the random mating population (p. 162). If an array of 
family means for a particular trait was derived from half- 
sib families, and these means wsre regressed on the cor- 
responding single-parent values for the Same trait, then 
the estimated regression coefficient (bop) would be inter- 
preted as: 

where axy = covariance of parents and offspring, 
aZx = variance of parental values, 
VA = additive genetic variance, and 
Vp = phenotypic variance of parents. 

If values for both parents were known for a series of 
full-sib families, the regression coefficient for full-sib fa- 
mily means regressed on mid-parent values (the mean of 
the 2 parents of a full-sib family) would be interpreted as: 

Li 

where terrns are as defined for equation (1). 
Two points to note from equations (1) and (2) are that 

the covariance of family means with single-parent values 
is the Same as with mid-parent values (p. 154), and that 

1 
the variance of mid-parent values (n2,) is only - that for 
single-parent values. 

2 

Heritability (h2) is defined as: 

PrinCiPal Plant Geneticist, SoUtheastern Forest Experiment Therefore, two times the regres,sion coefficient for half- 
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