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Introduction 

Natural forests are not only of immense interest from 
scientific viewpoints, but are also of primary importance to 
foresters, since they are the main source of genetic and 
planting materials. However, only a few studies on genetic 
variability in natural forests seem to have been undertaken 
so far. This is probably because of the difficulties involved 
in extensive breeding experiments with long-lived and at- 
taining large size tree species. 

In recent years, the remarkable development of electro- 
phoretic techniques for the analysis of enzymes furnishes 
a convenient tool for approaching that difficult object. It 
seems that by introducing this new method we may attack 
the problem of measuring genetic variability in natural 
forests without spending years and space. Our present 
study deals with the electrophoretic analysis of peroxidase 
in natural forests of Thujopsis dolabrata. The forests in- 
vestigated in this study are composed mainly of trees of 
this species, though they are mixed with a few broad- 
leaved species such as Aesculus turbinata, Fagus crenata 
and Magnolia obovata. 

The Thujopsis trees growing in the forests are naturally 
of varying age, from as young a tree .as a sapling to ai 
Methuzaleh, seemingly mcre than several hundreds or 
even thousand years old. A Thujlopsis tree is in general 
capable of vegetative as well as sexual propagation, though 
the former seems to be far less frequent than the latter. 

The two forests investigated are geographically isolated 
from each other as shown in Figure 1. The purpose of the 
present study was (1) to examine individual variation in 
peroxidase isozymes in each forest and (2) to find to what 
extent the two forests are genetically differentiated. 

We wish to express our sincere thanks to the Forestry Agency, 
Ministry of Agriculture and Forestry, Tokyo, for placing at our 
disposal facilities and information for this study. We are also 
grateful to the Aomori Regional Forest Office for the many helps 
extended to us in our on-the-spot work in the forests. We are 
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Figure 1. - A contour sketch of the northern part of Aomori 
prefecture. Areas marked by Open circles are forests of Thujopsis 

dolabrata. 

I )  Contributions from National Institute of Genetics, Misima, 
Japan. No. 767. 

2, Department of Applied Genetics, National Institute of Genetics. 
Experimental Plantation of Kyushu University, Fukuoka, and 

Hokkaido Branch of Government Forest Experiment Station, Sap- 
poro, respectively. Both of them were working tentatively with 
the senior author in National Institute of Genetics. 

especially thankful to Mr. FUTOSHI TASHIRO of the Forestry Agency, 
Tokyo, and Mr. KOICHIRO YAMADA of the Regional Forestry Office, 
Aomori, for their valuable advices and suggestions. Thanks are 
due to Drs. M. ARITA of Gifu University, S. HAYASHI of Kagoshima 
University and Y. SHIMADA of Ishikawa Prefectural Forest Ex- 
periment Station who were kind enough to help us in carrying out 
this study. We also wish to thank Dr. T. ENDO of the Department 
of Biochemical Genetics, National Institute of Genetics who was 
kind enough to give us valuable criticisms during our study. 

Materials and Methods 

The two natural forests of Thujop,sis dolabrata inves- 
tigated in this study are located in Ohata in Shimokita 
peninsula and in Masukawa in Tsugaru peninsula in 
Aomori prefecture. A contour sketch of the prefecture is 
given in Figure 1, showing the scattered distribution of 
Thujopsis habitats in both peninsulas and the inland area. 

From Figure 1, we find that the two facing each other 
promontories of the two peninsulas, where the Ohata and 
Masukawa forests are located, are isolated from each other 
by about 10 kilometer wide straits. 

The field work started with mapping accurately the 
numbered individual trees of the forests on a section Paper; 
a t  the Same time measurements of tree height, stem diameter 
at  breast height and length of the thickest bough were 
taken. A certain amount of needle-leaves were collected 
from the thickest bough of each tree for the further study 
of leaf characters and electrophoretic analysis in the 
laboratory. The characters dealt with are illustrated in Fig- 
ure 2. 

A portion of leaf samples were deep-frozen in the labo- 
ratory until needed for the electrophoretic study of the 
peroxidase isozymes. The technique adopted for the ana- 
lysis was that developed by SMITHIES (1955) and ENDO (1968), 
described in detail by MIYAZAKI and SAKAI (1969). 

Results of Study 

1. Statistical treatment of the peroxidase isozyme bands 

Figure 3 shows a few examples of peroxidase zymograms 

Figure 2.  - Schematic illustration of a needle-leaf of Thujopsis 
dolabrata. - (a) Leaf length; - (b) Width of main leaf; - (C) Width 
of the compound leaf; - (d) Length of lateral leaf; - (e) Vertical 

length of lateral leaf. 












