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INTRODUCTION

STUDIED POPULATIONS

Knowledge of genetic variation and population
structure provides information necessary for
understanding and conserving the evolutionary
potential of populations (Wright 1951). Levels
of genetic variation and degree of genetic
control also vary among traits, ages and
environments (Mullin et al. 1995).

Seeds from 14 populations comprising 10 families per
provenance were collected from across the portion of
the species range of distribution in British Columbia
(Fig. 1) by the BC Ministry of Forests and used to
establish a common garden test in Surrey, BC. The
experiment was laid out in a split-plot design in four
randomized blocks with provenances as main plots with
five-tree family rows as subplots.

The use of molecular markers has several
limitations in providing information that could
be used to define conservation and
management strategies (Lynch 1996). This is
because the primary aim of conservation
genetics is to quantify and maintain the
evolutionary potential of a species. For this
reason sampling for genetic variation studies
should include genetic variation for traits
affecting fitness, many of which are polygenic
(Petit et al. 2000). Most molecular markers are
considered selectively neutral, while the pattern
of quantitative trait variation is likely to be
driven by environmental factors resulting in
different selection pressures in different
locations (Petit et al. 2000). A combination of
molecular and quantitative measures of genetic
variation allows insights into the different
modes of phenotypic evolution in sub-divided
populations.

Electrode Buffer

Gel Buffer

A. 0.04M citric acid.
pH 8.0

1:20 dilution of
electrode buffer

B. 0.03M lithium
hydrooxide,
0.19 M boric acid.
pH 8.3

10% electrode
buffer, 90% gel,
0.05M Tris,
0.008M citic acid

METHODOLOGY
Quantitative traits:
Height growth was measured at the end of years two
(1998), three (1999) and four (2000). Diameter was
measured for all provenances at the end of the growing
season in year three (1999). Phenological data (bud flush)
was monitored and recorded two to three times a week
from March 2002 to mid-May 2002. Julian bud flush data
was defined by when the first unfolded leaf was
observed. With the exception of bud flush, height and
diameter measurements were performed by the BC
Ministry of Forests.
Analysis of variance (ANOVA) was conducted using
PROC GLM (SAS Institute Inc. 1990) for height,
diameter and bud flush traits using the following general
linear models:

OBJECTIVES

Yijkl = µ + Bi + Pj + PBij + F(P)k(j) + F(P)B k(ij) + εl(ijk)

To determine the magnitude of genetic
variation and genetic relationship in growth and
phenologocal traits (bud flush) and compare
popuation differentiation for genetic markers
(FST) and quantitative traits (QST).

Where:
Y = measurement of seedling l from family k in
provenance j in block i
µ = overall mean;
Bi = effect of block
Pj = effect of provenance
PBij = interaction effect of block with provenance
F(P)k(j) = effect of family within provenance
F(P)Bk(ij) = interaction effect of block with family within
provenance
ε = experimental error.

pgi-1, pgi-2,
gdh, lap-1,
lap-2.

The substantial within-population variation observed in
this study coupled with the moderate heritabilities and
moderate genetic correlations among growth traits and
bud flush suggest an opportunity for genetic
improvement and early selection for these traits.

aat-1, aat-2,
idh, gpg-1,
6pg-2

Bigleaf maple has adapted to varying environmental
conditions, with natural selection favouring different
phenotypes in different environments.
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RECOMMENDATIONS FOR
FURTHER STUDIES

RESULTS
Genetic variation in growth traits for bigleaf maple
seedlings both among and within provenances was detected
at an early age.
All variance components were significant for bud flush and
height at all ages but not significant for diameter.
The narrow-sense heritabilities for individual (h2i) and
family (h2f) were moderately low and remained stable for
height (Table 1).
The proportion of inter-population genetic differentiation
among populations (FST) indicated that the vast majority of
total variation resided within populations, with around 9%
of the total variation occurring among populations.

Table 2. Heritabilities & population differentiation for quantitative
traits QST

Trait
Height-2
Height-3
Height-4
Bud flush

h2i (SE)
0.15 (0.06)
0.17 (0.02)
0.18 (0.05)
0.29 (0.01)

h2f (SE)
0.37 (0.04)
0.38 (0.01)
0.40 (0.01)
0.91 (0.02)

QST
0.26
0.16
0.12
0.12

The study of quantitative variation in bigleaf maple
needs to be extended to include more test sites as well
measurements of more traits and more growing seasons
in order to investigate the degree of genotype by
environmental
interaction
and
juvenile-mature
correlations.
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Isozyme Variation:
Vegetative buds were collected from two out of the four
blocks representing approximately 1400 trees from the 14
provenances
in the common garden experiment
described above and analyzed by isozyme electrophoresis
for 10 loci (Table 1).
Fig 1. Geographic locations of sampled bigleaf maple populations

CONCLUSIONS

Table 1. Electrophoresis buffer systems and enzymes

Fig 2. Common garden experiment at Surrey BC.

