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Introduction 

Sugi, Cryptomeria japonica D. DON is one of the most 
important tree species in Japan and distributed naturally 
all over this country except Hokkaido and some of other 
small islands. It is planted in a large area totaling about 
40 per cent of the area of annual artificial plantation. Wood 
of Sugi is mostly used for house building and furniture. Sugi 
belongs to genus Cryptomeria and is the only one species 
in it. It is monoecious and usually propagated by seeds, 
and in certain districts, by cuttings. There are a number 
of local varieties propagated by seeds and cuttings includ- 
ing horticultural varieties with the traits of such as dwarf, 
variegation, morphological variations in needles and shoots. 

At the Institute of Radiation Breeding, Ministry of Agri- 
culture and Forestry, plants of Sugi varieties propagated 
vegetatively have been irradiated with gamma rays 
chronically or acutely to induce somatic mutations. Kuma- 
Sugi, one of the local varieties propagated by cuttings, 
produced various kinds of somatic mutations in higher 
frequency and most of them were chlorophyllous changes. 
We found some somatic mutations which were large enough 
to be propagated by cuttings, showing the trait resembling 

new shoots are white to yellowish white in spring and 
change to normal green in late summer. They repeat this 
reaction every year as shown in Fig. 1. 

At the beginning, this experiment was planned to verify 
the genetically identity of these two phenotypically similar 
variants, namely, somatic mutants of Kuma-Sugi and 
Wogon-Sugi. After several breeding experiments, these two 
variants were found to have different genetical back- 
grounds. The variants from Kuma-Sugi seem to be induced 
by a recessive mutation with gamma ray irradiation, be- 
cause the mother strain is heterozygous for the gene as 
reported by OHBA et al. (1967 b), and for Wogon-Sugi the 
trait was mostly transmitted to the progeny when Wogon- 
Sugi was used as pollen parent. The second and the third 
breeding experiments were conducted to verify this highly 
paternal inheritance extensively in cooperation with the 
research workers of the Government Forest Experiment 
Station. 

This report Covers findings of these three breeding ex- 
periments in 1965, 1967 and 1968, and a grafting experiment 
in 1966 and chloroplast observation by electron microscope. 

Materials and Methods 
to that of Wogon-Sugi. 

Plant materials used for the breeding experiments are 
Wogon-Sugi, Cryptomeria japonica D. DON form Wogon 

summarized in Table 1. They are classified into Wogon- 
hort. ex IWATA and KUSAKA is a horticultural variety hav- Sugi (Y-1, Y-2), or normal Sugi according to their pheno- 
ing a specific trait of color change in its new growth. The 

types and are given their popular names or abbreviated 
symbols such as Y-1, Y-2, C-1 and etc. In crosses in 1965, 
the plants of Kuma-Sugi, about one meter high were 
planted in pots with 30 cm diameter, and Y-1, Y-2, Y-3 
and GR were grown in a control field at the institute. 

In the Summer of 1964, these saplings were sprayed with 
200 ppm gibberellin solution with 1 per cent Urea to induce 
flower bud differentiation. Gibberellin is highly effective 
to induce flower bud differentiation in both Sexes even in 
seedlings 2 to 3 years old. Pollen was collected from cut 
branches being watered in bottles, which had plenty of 
male strobili. In February 1965, the branches with female 
strobili were isolated with double-paper bags for con- 
trolled pollination. Self pollination was made with pollen 
from male cones enclosed in the bags and with artificial 
pollination with pollen gun. Pollination of Wogon pollen 
(Y-1 and Y-2) to the female strobili of Y-1, Y-2, Y-3 and 
GR began on March 5th, and was repeated six times every 
four days. Pollen of GR was pollinated four times. To the 
female strobili of K m a ,  pollen of Wogon (Y-1 and Y-2) 
and G-5 were pollinated three to seven times. 

In crosses in 1967, two Wogon-Sugi (Y-1 and Y-2) and 
young plants of 27 normal Sugi clones including 19 local 
clones propagated by cuttingc and nine individuals as 
listed in Table 1 were used. The nine trees are those 
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