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Ten-year changes in stand structure of two Abies firma-dominated stands with different
forest physiognomy in Abukuma Mountains, northeastern Japan
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Abstract: Abies firma forests are common in lower cool-temperate and upper warm-temperate regions of Honshu. It remains
unclear whether these forests can be classified to a stable climax vegetation or are temporal states before evergreen broadleaf
forests. To understand their position in the vegetation succession process, we analyzed the ten-year changes in stand structure of
two forest stands in Abukuma Mountains: 'stand A' (relative basal area of A. firma: ca. 80 %) and 'stand B' (ca. 40 %). Given a less
vigorous recruitment of A firma seedlings and a marked increase of understory Quercus salicina in stand A, current A.
firma-dominated forests in this stand may eventually turn into Abies-Quercus mixed forests or evergreen broadleaf forests.
Contrastingly, 4. firma trees in stand B has increased both in basal area and in number, indicating that this stand would remain
dominated by the species at least for the immediate future. Our findings suggest that 4. firma is not, or at least not always, a
climax species.
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Fig. 1 Monitoring plots established in stands A (a) and B
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(b), and topographic map around the both plots (c)
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Table 1 Ten-year changes in basal areas and stem densities

of the woody species growing in stands A (a) and B (b)

4 A 2011 BA BA/ha(m’)" 158 3 /ha”
F (%) 2001 2006 2011 2001 2006 2011
A = 7990 3511 3921 4389 A 628 604 604
THAYT 215 102 106 118 A 68 64 68
7Y 211 133 146 116 32 28 16 V
UFaH 206 072 092 113 A 112 156 180 A
Y7 175 074 087 096 A 36 32 28 V
THAHT 173 087 089 095 A 9% 68 52 V
Vecs 107 056 058 059 A 8 8 8
NITURY 105 068 069 058 V 200 20 16
A% 097 035 043 053 A 6 12 12
AZYHTT 079 038 048 043 4 4 4
ars 078 108 074 043 V 48 28 16 V
EIPSH 20.10 1048 11.06 11.04 A 812 740 716 V
ik ) 100.00 4559 5027 5493 A 1440 1344 1320 V¥
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W 2012 BA BA/ha (m)" 1585 % /ha")

b H (%) 2002 2007 2012 2002 2007 2012
= 3833 1004 11.87 1382 A 448 486 489 A
S 2255 783 783 814 A 130 111 104 V
7Y 474 240 222 171 V 41 34 20V
THYT 456 133 148 164 A 5250 52
TINFHET 417 256 191 150 V 73 48 41 V
¥ 303 086 095 109 A 20 20 20
HAIYI S 272 081 088 098 A 25 20 18 ¥
b 205 053 063 074 A 23 23 23
SaNEIY 180 055 059 065 A 36 41 39
A% 169 047 054 061 A 9 9 9
=S 61.70 2313 2274 2225 ¥V 859 782 724 V
Bt 10000 33.16 3461 3607 A 1307 1268 1213 ¥
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Fig. 2 Frequency distribution of the five woody species of
largest basal area by diameter at breast height class in
stands A (a) and B (b)
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Fig. 3 Species composition of tree individuals that were

newly recorded (a) or died (b) within stands A and B

during the last ten years
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