Studies on the natural regeneration of artihcial Todo-fir
(Abies sachalinensis)Stand
Germination and mortality of seedlings during four years
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Table 1. Outlines of sample areas in a Tobo-fir stand.
Sample area Number of trees(N/ha) Stem volume (m3/ha) Basal area (m2/ha)
1974 1976 1978 1974 1976 1978 1974 1976 1978
880 872 860 255 304 332 27.6 32.0 34.3
704 700 688 231 271 300 25.3 28.7 31.0
596 596 233 271 25.0 28.2
727 723 774 240 282 316 26.0 29.6 32.7
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' Fig.1l. Relative light intensities at 1.5m above ground and at
soil surface.
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Table 2. Quality and amount of seeds fallen in each year.

1974 1975 1976 1977 1978

Sample area Average
[ 2 210 0 73 41 152 95
11 127 0 70 31 57 57
143 0 265 54 61 105
160 0 136 42 90 86
Average
* -
2 1974 Precent of 10 17 5 13 u
full seeds

* 30
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Fig.2. Changes in the number of Tobo-fir

seedlings in three sample areas.(
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Fig.3. Survial rete of seedlings
germinated in each year.
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Fig.4. Developmental pattern of seedlings.
C: cotyledon stage
F: foliage-leaf stage
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Fig.5. Survivorship curves of seedlings
in each developmental stage.
o: cotyledon stage in November
at the year of germination
o foliage-leaf stage at the same date
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Fig.6. Classification of forest floor, based on the
relative light intensities and number of
seedlings germinated in 1975(Sample area ).

a) crown projection diagram
b) relative light intensities (R.L. )
o 1.5 1.5 high
° soil surface
/100 .
c) 1975 number of seedlings
germinated in 1975
d) types of forest floor
1.5m high soil surface
A 15 20 10
R.L. above 20%  below 10%
B 1.5 20 10
R.L. above 20% above 10%
C 1.5 20 10
R.L. below 20% below 10%
D 1.5 20 10
R.L. above 20% above 10%
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Table 3. Relative light intensities on four types of forest floor.

Types of forest floor
A B C D

Number of plots 6 9 10 5
1.5
(2)1.5m high 26 32 14 15

Relative light
intensity

(b) soil surface 6 18 7 13
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Fig,7. Germination rate and mortality of seedlings,
based on differences of relative light
intensities at 1.5m above fround and at soil
surface on forest froor.
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Fig.8 Frequency distrobutions of seedling-height
in each developmental stage.
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F foliage-leaf stage
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KOZOLOWSKI,T.T. 1971 Growth and development of trees 1.433P.Academic Press,Newyork and
London
1970 22 121-124
1977 305 8-12
1976 I
25 27-30
———— 1979 3 53
1972 194P
1977 164P
1976 19 2 17-20
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28 89-93
- - ————= ———-—1976
28 132-136
1968 20 110-112
———— ———— 1968 1 20 138-141
1971 340P
Summary

The present paper deals with a natural regeneration of a 43-years-old artificial Todo-firstand
The investigation was carried out from 1974 to 1978.

The seeds fallen in this stand were about 100/m2 years of which only 11 were full seeds
The seedlings in this stand increase gradually They were however insufficient to progress the
regeneration The numbers of seedlings germinated were 1.8/m2 4.4/m2 and 0.1/m2 in 1975
1977and 1978 respectively  While no seedlings were germinated in 1976  The number of them
in each year depended on the quality and the amount of the fallen seeds

The developmental stage of seedlings was classined into two types the cotyledon stage and the
foliage-leaf stage Survival of seedlings in the following year after the germination depends on
their developmental stages The survival ratio and the height of the seedlings in the foliage-leaf
stage were both higher than those in the cotyledon stage The mortality of seedlings occured
mainly in a few years after the germination  The mortality in summer was higher than in winter

Forest floor was classified into four types according to the relative light intensities at 1 5m high
above ground and at soil surface Table 3 The germination rate and the mortality of seedlings
difrered in each forest floor type They depend especially on the difrerence of



light intensities between those at 1.5m above ground and soil surface  Germination was promoted
by the decrease of the discrepancy in the relative light intensities at the two levels On the other
hand mortality of seedlings increased with the dfference in the relative light intensities

The germination was prevented by the herbaceous covering on the forest floor  These herbs

also affected mortality within a few years after the germination



