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Fig. 1. Location of the study sites.
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Table.1.Summary of the study sites.
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Study sites Date Soil preparation Number of plots
Mt. Ponhoro 1988, Nov. plowing® 5
Iwaobetsu shrine 1988, Nov. plowing® 10
Iwaobetsu A 1989, Oct. plowing, 5
Iwaobetsu B 1990, Oct. scraping (ca. 20 cm) 5
Iwaobetsu C 1991, Oct. scraping (ca. 40 cm) 5
Iwaobetsu D 1991, Oct, scraping (ca. 40 cm) 2

“plowed again in the autumn of 1989, because there were no seedlings

established in the spring of 1989,
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Fig. 2. Recovery of former vegetation after soil preperation.
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Fig. 3. Difference of the recovery of former vegetation between deep and shallow scraping.
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Table 2. Relationships between numbers of seedlings and seed dispersing trees. Seed dispersing Irees were
distributed within 15m of the plot(++),and from 15.1m to 45m(+).Abbreviations of spesies names are as
follws:Ak,Alnus hirsuta;Am,Acer mono;As,Abies sachalinensis;Bp,Betule platyphylia ver.
Jjaponica;Lk, Larix kaempferi;Qm,Quercus mongolica var. grosseserrata.

Plot Number of seedlings Seed dispersing trees

Ak Am As  Bp Lk Qm others” Ah _Am_As Bp Lk Om
P1 10 5 1 5 ++ o+ + + +
P2 8 2 3 2 +H o+ + + + 4+
P3 8 2 3 ++ o+ + + + 4t
P4 |10 5 6 + o+ + + + +
PS5 8 1 2 4 ++ o+ + + +
o1 8 ++ o+ +
2 20 2 +=+ o+ +
3 8 H o+ +
D4 5 =+ +
s 3 + +
ue6 9 ++ o+ +
u7 14 1 o+ +
s ] H o+ +
o 3 +H+ o+ +
1710 2 + o+ +
1Al 3 ++ ++ + o+
1A2 2 ++ + + o+t
1A3 1 1 ++ ++ L 2
1A 4 + + + +
IAS | __ . 28 __ . + +__+
IB1 11 + + + + +
IB2 4 + o+ + +
IB3 2 35 + o+ + + o+
IB4 17 41 + o+
IB5 9 + 4+
IC1 12 4 + o+ + ++
IC2 1 11 1 + o+ ++
IC3 1 2 2 6 + o+t + ++
IC4 2 + + +
IC5 5 + + +
1 4 43 4 2 + =+t + o+t
D2 14 9 2 + + ++ + 4+

*:Others include Cercidiphyllum japonicum, Fraxinus lanuginosa, Magnolia kobus var. borealis,
Salix hultenii var. angustifolia, and Ulmus laciniata.
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Fig. 4. Relation between the total coverage of
vegetation and the number of secedlings
established one year after soil preperation.
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Fig. 5. Growth and survival of saplings after plowing. Abbreviations of species names as in Table. 2.
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Fig. 6. Growth and survival of saplings after scraping. Abbreviations of species names as in Table 2.
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Table 3. Fates of saplings of major species.

alive dead
sound browsing others®  |no- browsing unknown
browsing
Abies sachalinensis 11 3 8 15
Alnus hirsuta 16 5 4 10 7
Acer mono 2 11 7 2 43 31
Betula platyphylia var. japonica 16 8 9 21 23
Larix kaempferi 29 45 7 9 18 27
Quercus mongolica var. grosseserrata 7 12 9

*:Others include broken stems and picked stems by unknown reason.
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Fig. 7. An example of deer browsing on a Larix
kaempferi sapling. Arrows indicate the marks of
deer browsing.
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Fig. 8. Saplings of Larix kaempferi after 6 years of
scraping on Plot ICI1.
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Tebule 4. Numbers of new scedlings in each census year after plowing.
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DREY 4TI LI, Artificial glassland Sasa community
MELEEDORERD Species Years afier plowing | 1 2 5 1 5 7
BEYTT, 445 Abies sachalinensis 8 10 5
HoriIHc#HEL Alnus hirsuta 36 1 8 1

Acer mono 91 35 5
HE. 2HBIELD Betula platyphylla var. japonica
LAFX BT REV Cercidiphyllum japonicum 5
THILCEETLHEE Fraxinus lenuginosa 2
4% <. 5EHICIE Larix kaempferi 2 4 2
BrAEROESELL Magnolia kobus var. borealis 1

Magnolia obovata 1
Chofee SHIE K Quercus mongalica var. grosseserrata 28
B O EE A Ulmus laciniata 8 1 8 [2 1 2
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Tebule 5. Numbers of new seedlings in each census year after scraping.

Artificial glassland Sasa community
Species Years after scraping | 1 3 6 i 3 6
Abies sachalinensis 1 1 29 6 3
Alnus hirsuta 2 1
Betula platyphylla var. japonica 31 2 2 47 4
Larix kaempferi 66 38 17 65 21 16
Salix nultenii var. angustifolia 1 1 4 6
Salix sachalinensis 3

Ulmus laciniata
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Fig. 9. Abies sachalinensis saplings established naturally
on the forest floor of a L. kaempferi plantation.
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Restoration of forests in the Shiretoko 100m area.
I . Initial growth of Larix kaempferi saplings after
soil preparation on artificial grasslands and Sasa
community.

Yukio ISHIKAWA

Department of Forestry and Landscape Architecture, Hokkaido College, Senshu University. Koshunai, Bibai,
079-0197, Japan

Summary

Six sites have been surveyed to assess the effects of plowing and scraping of soil surface on tree seedling
establishment and growth since 1988. The recovery of meadow and Sas¢ after plowing was more immediate
than that after scraping. There was a significant negative relationship between the total coverage of
recovering vegetation and the number of tree seedlings established at the first growing season after the soil
preparation, this relationship indicating that scraping is more effective than plowing for facilitating tree
seedling establishment. Major species established were Abies sachalinensis, Acer mono, Alnus hirsuta, Betula
platyphylia var. japonica, Larix kaempferi, and Quercus mongolica var. grosseserrata. Except for L.
kaempferi, mortalities of the species established were high, and the browsing by Shika deer (Cervus nippon
yesoensis) was seemed to be a determinant factor of their mortalities. Although slight deer browsing was
observed, L. kaempferi was prominent both in diameter growth and in height growth. A method for restoring

forests in the area under the strong deer browsing was proposed by using L. kaempferi.
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BRI, RyFallA)OTOHELEOKRT (1988F117) .
Photo 1. Plowing at Mt. Ponhoro site (November, 1988).

FH2. ARANAREBRE TORITERAEOBET (1990F9H) .
Photo2. Scraping at Iwaobetsu B site (September, 1990).
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Photo 3. The change of former vegetation after plowing AHIEEH LAy BT RT.

at Iwaobetsu A site: the top, 1989; the middle, 1990; and Photo 4. The change of former vegetation after
the bottom, 1994, scraping at Iwaobetsu B site: the top, 1990; the middle,

1994; and the bottom, 1997. Arrows indicate a cohort of

L. kaempferi.




