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Isoenzyme Variation in Picea glauca (Moench) Voss Seedlings') 
By PETER P. FERET~) 

Introduction 

The analysis of genetic variation in forest trees has 
traditionally been approached by studying quantitative as- 
pects of inheritance and natural variation for a wide variety 
of morphological, physiological, cytological and biochemical 
characteristics. The technique of disc gel enzyme electro- 
phoresis (DAVIS, 1964) allows the analysis of the end product 
of a gene. Therefore, it is theoretically possible to achieve 
a very close approximation of allelic variation in a tree 
species because enzyme variation can be directly related 
to a heterozygous or homozygous state at a single locus 
(HUBBY and LEWONTIN, 1969). 

In consideration of this potential, the present investiga- 
tion was initiated to: 1) develop suitable techniques for 
the isolation, electrophoretic separation, and analysis oI 
isoenzymes in individual seedlings of Picea glauca (MOENCH) 
Voss, and 2) to investigate the usefulness of the electro- 
phoretic technique to determine the genetic control of iso- 
enzyme variation in P. glauca. 

Literature Review 

The technique of gel electrophoresis has been utilized to 
study seed-proteins in several forest-tree species. LEWIS and 
CECH (1969) reported protein electrophoretic variation in 
Prunus serotina EHRH. seeds collected from a single stand 
in West Virginia. HARE and SWITZER (1969) analyzed seed- 
protein extracts of Pinus echinata MILL. and P. taeda L. and 
DURZAN (1966, 1968) compared disc electrophoretic patterns 
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of embryo and female gametophyte tissue proteins from 
Picea glauca (MOENCH) VOSS, Pinus banksiana LAMB, and 
P. strobus L. In all cases, protein patterns differed between 
embryo and gametophyte tissue. PICKERING and FAIR- 
BROTHERS (1967) studied soluble seed-proteins from four 
Magnolia taxa to determine their usefulness as taxonomic 
discriminators. A total of eleven proteins could be resolved 
on disc gels, but all taxa had identical protein patterns. 

Pollen proteins have been investigsted in several species 
of Pinus. The electrophoretic mcbilities of several in- 
compatible and compatible species of pine pollen were 
studied by HAGMAN (1967). Many protein patterns were 
common to all species and interspecific differences were 
not correlated with incompatibility patterns. Pine pollen 
proteins were also investigated by BINGHAM et al. (1964) in 
six species and two interspecific hybrids. Differences in 
major protein patterns were not apparent although weakly 
staining proteins did exhibit interspecific variation. 

Material and Methods 

Peroxidase and esterase enzyme variation in P. glauca was 
investigated in four open-pollinated (OP) half-sib families 
three families of selfed origin (SI) and twelve full-sib (F,) 
families. The families were represented by a total of 572 P. 
glauca three-year-old seedlings derived from four female 
parents (A-D) and six male parents (E-J) selected for 
height growth performance on the Chequamegon National 
Forest, Wisconsin. Seedlings were grown at the Hugo 
Sauer Nursery at  Rhinelander, Wisconsin. The number of 
seedlings in the F, and open-pollinated progenies varied 
from 25 to 39; the S ,  progeny numbers varied from 13 to 17. 

P. glauca parent and progeny needle tissue was collected 
July 17 and 18, 1969. Depending on the seedling and needle 
size, three to five laterals per seedling were sampled, placed 
in a polyethylene bag and stored, within one hour of col- 
lection, below 6O C. Samples were placed at -20° C within 
36 hours after collection. A second collection of family 










