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In a previous paper (SAKAI, TOMITA and HAYASHI, 1970), 
a method was reported for detecting clones in a natural 
forest of Cryptomeria japonica by means of a similarity 
index constructed on the ba.sis of several needle characters. 
Thereafter, the present authors have become interested in 
electrophoretic peroxidase variation in trees. We found 
that not only detection of clones but also that of families 
of seed-propagated sib-trees was possible by comparing 
the peroxidase isozymes among trees of the Same forest. 
Our work was conducted with natural forests of Thujopsis 
dolabrata which grew in Aomori prefecture situated in 
lat. 40-41° N. and long. 140° 20'-141° 20' E. 

This study has been supported by the Ministry of Agri- 
culture and Forestry, Tokyo, and the Aomori Regional 
Forest Office. Several of our colleagues kindly helped us 
in taking tedious measurements and collecting samples in 
the forests and we wish to extend particular thanks to 
them. Arnong them were T. MATSUURA, K. TOMITA and S. 
HAYASHI. We are also grateful to Dr. T. ENDO for his guidance 
in the investigation of peroxidase isozymes. 

Materials and Methods 

In the two natural forests, Masukawa and Ohata, of 
Th~jop~sis dolabrata, our study started with accurately 
mapping on a section paper the numbered individual trees. 
Measurements were taken on individual basis of tree 
height, stem diameter at breast height, length of the thick- 
ness bough and number of its twigs. 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 measured were length and width of the 
main leaf and width of the compound leaf. A portion of 
leaf samples were deep-frozen in the laboratory until 
needed for the electrophoretic study of peroxidase iso- 
zymes. The method adopted for electrophoresis was that 
developed by SMITHIES (1955). The apparatus used was a 
horizontal gel mold. The gel was made from 60 g hydrolyzed 
starch heated in 500 ml. of 0.03 M borate buffer, pH 8.5, 
containing 0.105 g sodium hydroxide and 18.5 g boric 
acid per litre. An extract from needles weighing approxi- 
mately 0.3 g was soaked in a small piece of filter paper 
(Toyo No 50, 5 X 18 mm2) which was inserted into a slit of 
the starch gel at the distance of 8 cm from the cathodic 
edge. The electrophoretic separation was carried out for 95 
minutes at variable voltage gradients between 100 V for 
the first 10 minutes followed by 400 V for the remaining 
85 minutes at a temperature of 7O C. After the separation, 
each gel was sliced horizontally and the bottom half was 
used for staining the peroxidase isozymes by the reacting 
mixture containing 0.3 % hydrogen peroxide, 0.2 % benzidine 
acetate and 0.0625 M Tris-acetic acid buffer (0.01 M Tris 
and 0.0525 M acetic acid) with a pH of 4.0 (ENDO, 1968). The 
reaction was stopped in distilled water when the bands, 
stained light-blue, appeared after 10 to 20 minutes. 
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The maximum number of peroxidase isozymes in the 
present species was 42; a few examples are schematically 
illustrated in Figure 1. 

Comparison between the isozyme patterns of different 
trees was made by measuring number of azygous bands or 
the "disagreement count". 

Examples of disagreement counts measured on the three 
zymograms of Figure I are as follows: Between 731 and 
519 = 13; between 519 and 559 = 9; between 731 and 
559 = 15. 

Results of Study 

During the comparative study of peroxidase isozymes 
among the trees, there was every indication that the dis- 
agreement counts between trees growing in the neigh- 
bourhood were often very small in comparison with those 
between trees growing far apart in the Same forest. Such 
being the case, the disagreement counts, 990 in Masukawa 
and 3403 in Ohata, were grouped according to the distance 
between the trees. 

Figures 2 und 3 represent the frequency distribution of 
the disagreement counts among trees growing at various 
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Figure 1.  - A schematic illustration of three examples of peroxidase 
zymograms of Thujopsis dolabrata. "Disagreement counts" among 

them are given in the text. 
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