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Fig. 1. Distributional map of individuals and crown projection in the quadrat of primary stand

(QP).
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Fig. 2. Distributional map of individuals and crown projection in the quadrat of secondary stand
QS).
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K3 QP (DBH>10cm) LU QS (H>5m) iZ B 3 EBEELH
HR), SHEBLUEKZRZATh VA Y, 4770 BLUZFOMOMEERT.
Fig. 3. Age structure of trees in QP (DBH>10cm) and QS (H>5 m). Solid, striped and open
columns show the ash, the wingnut and the other tree species, respectively.
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Fig. 4. Relation between age and height of trees of ash and wingnut.

£3 ¥+ v 7 Q6 BLUHET (QC) ekt 2HMOMSHESH (H<1.3m)
Table 3. Height class distribution of seedlings (H<1.3 m)

Height class (cm)

Spp. 0 10 20 30 40 50 60 70 80 Total
-10 -20 -30 -40 -50 -60 -70 -80 -90 °%@
QG Fraxinus spaethiana vEY 71 58 13 4 2 1 3 2 154
Pterocarya rhoifolia #7773 19 80 42 20 14 6 3 2 186
Alangium platanifolium g/ % 5 2 7
Acer carpinifolium FFY/F 1 1
Betula grossa IXA 1 1
Total 90 140 60 24 18 6 4 3 4 349
QC Fraxinus spaethiana A Y 21 19 3 1 1 45
Pterocarya rhoifolia H+ 753 1 1
Total 22 19 3 0 0 1 1 0 0 46

QG: in the gap (4 m X 10 m), QC: under the closed canopy (5 mX 10 m).

Fr o THRERBINEREETH 204 DS 770 OMKESIZEA L EEDTEY,
I XA 18 E DI 3RD TEPTH > 1o, BERICBVT, ¥4 VidEER 0~10cm i, ¥
7 7V 3 3EER 10~20 cm i E W T WEBSRIEN & - 7o, FERER 4 Y5 138cm, 47 4
I 223 cm TEREDHHBH 4 XDKE WEENSE {FLEL T,

IDF vy TICHBRLILERE, vYAIMNI2E, 497703081 KCRIEZEOHHBEEE A
BBEhot, YA VOERILETE v v 7TBRLIETD» SEE L T e EEEEOREMTH
D, 77N DEKIBITNA (gap maker DO &ED) »5DOHETH - 72

—7, B L 7-MOE T ORERIEE I, QG XL 0 bAKEBEMIEL, BEAL YA OBEDTED Y
TINIRIARIZGTEE L, BEBSE T, ¥4 DS 20 cm 283 R0 5 - 12,
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VEAE (1R, 1991b) Th » fofcdd, MEAEFEAIF Fig. 5. Age structure of seedlings of ash

BIELI b o Teg —F, ¥ 7 EHATHL and wingnut.

G: in the gap, C: under the closed
canopy.
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Fig. 6. Relation between age and height of seedling groups of ash and wingnut.
G: in the gap, C: under the closed canopy. Data are means+SD.

i
.

Fraxinus spacthiana (140 to 210 years old)

% F. spaethiana (80 to 120 years old)

Prerocarya rhoifolia

@ other tree species and outside the study area
-7 RKAMBFEX (QP) 2 BIEHBRNICX 5 L - TN
BRI TR ERT. AIXK-8a D A EEEG TS 2.
Fig. 7. Distribution of tree crowns classified by tree ages in the stand QP.
Inside the broken line is pre-mature phase. A is the same individual as A shown in Fig. 8a.
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BRBIED & & V(34 1820 ik RE - EEH L bOLHEES N, S OIHIMED VA Y
113, $ 40 FEOBELRE & 5, 1880 D b AMILERR OEA LIS L 1o v 4 YOFE
LTuwl (K-8a), T DEEEHHEA L7z 1880 4E & XM ICHERBHMEO v 4 Y EH 7 7L
IASEE LTV (K-8b), T OHEIHETBBIE £ T 2HADOK ¢ 5 (R-7) i,
1880 fELHIC LB AR X 5 F v » THE UL T EETRRL TV B,
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-50
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40
I 30 g
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120 3
F10
T v v —t0
1820 1860 1900 1940 1980
r 50
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r40
g
&
)
2
T T v T 0o
1820 1860 1900 1940 1980 T

years 1989

— ash (Fraxinus spaethiana)

""""" wingnut (Prerocarya rhoifolia)

B-8a, b KAMHBEX (QP) icBiFBvF VL4 7 7L O¥EERE
a: BBGE, b FREEE, A lXK-8a 0 A LREEKTS 3.
Fig. 8. Growth curves of ash and wingnut in the stand QP.
a: mature phase, b: sub-mature phase. A is the same individual as A shown in Fig. 7.
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Fig. 9a, b. Examples of growth curves of ash trees and the other species in the stand QS.
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Fig. 10. Diagrams of regeneration process of the ash stands in the Chichibu Mountains.

1: When a large gap was formed in the canopy of ash-stand, seedlings of ash and wingnut
would begin to grow but soon be suppressed by lateral branches of surrounding canopy
trees. 2: When a large gap was formed within a short period after a small gap formation,
the gap would be occupied by advance grwth of wingnut trees. 3: When a large gap was
formed within 20 years after a small gap formation, the gap would be occupied by
advance growth of ash trees. 4: When a large gap was formed over 60 years after a small
gap formation, the gap would be occupied by wingnut trees germinated after the large
gap formation. 5: When a large gap was formed in the canopy of wingnut stand, the gap
would be occupied by ash trees. ‘

*longevity of the advance growth, **shortest time to attain to the canopy layer.
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Summary

In order to make clear the regeneration process of the ash (Fraxinus spaethiana) forest,
the structure of the forest and the growth of trees were investigated in the Tokyo
University Forest of Chichibu, Central Japan.

In the ash stands, there were abundant juvenile trees (1.3 m<H<10m) of ash and
wingnut (Pterocarya rhoifolia). These juvenile trees would play a role of seedling and
sapling banks.

No wingnut juvenile trees existed under the canopy of wingnut. Generally, the
wingnut flushes about two weeks earlier than the ash does, which makes undergrowth of
wingnut canopy dark earlier. The above phenomenon was thought to be the cause of this
phenology.

The trees of the canopy layer showed a bimodal age-class distribution. Wingnut trees
occupied the age-class of 100-110 years. Ash trees occupied at the age-class of 150-160
years. Trees standing close together were usually the same age. This relation between age
structure and tree distribution suggests that seedlings established in gaps.

As to radial growth, some ash trees had periods of suppression for several decades, but
no wingnut trees had such suppression periods. The high shade tolerance of ash trees is
suggested by this result.

The components of seedlings (H<1.3 m) were different between under the closed
canopy and in gaps. Ash seedlings were distributed under the canopy and in gaps, but
wingnut seedlings were distributed mostly in gaps. Most of the wingnut seedlings emerged
after gap formation and showed rapid growth in height. These results show that the
wingnut is a gap dependent tree species.

Schematic patterns of the regeneration process were proposed for the ash stands, based
on the distribution of the advance growth, shade tolerance, and the height growth of trees.

Key words: Ash, Wingnut, Age structure, Gap, Seedling bank



