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Abstract  Background and Aims Canopy gap disturbance drives successional dynamics of forest communi-
ties and shapes forest structure dynamics and biodiversity in the western subalpine region of Sichuan. Gap mi-
croenvironment and responses of Abies faxoniana seedlings of different ages have not been investigated.
Methods  During the growing seasons of 2002 and 2003 we continuously observed microenvironment —solar
radiation and soil temperature at 5 and 15 em depth in canopy gaps in Abies faxoniana forest in Wanglang Na-
tional Nature Reserve Sichuan Province. We studied the growth of 3 — 20 year seedlings basal diameter
height growth and biomass in gaps and under canopy to determine responses to gaps.

Key Results Total daily solar radiation was slightly higher in gaps than under canopy in June but was signif-
icantly higher than under canopy in July and August. From June to August total solar radiation was 8. 10 x
M} m~2 and 5.02 x M} m~2 in gaps and under canopy respectively and average soil temperatures at 5 and
15 em deep were significantly higher in gaps than under canopy. The basal diameter of 3 — 8 year Abies faxoni-
ana seedlings in forest gaps was a little smaller than under canopy but the basal diameter of seedlings 9 — 20
years was larger in gaps than under canopy. Height growth rate of 3 — 8 year seedlings was 1.2+ 0.3 cm a~!
and 1.1+0.3 ecm a~'in gaps and under canopy respectively and for 9 — 20 years old was 6.2 +2.4 cm
a'and 3.0+0.9 cm a~' respectively. The average total biomass of seedlings was a little higher in gaps
than under canopy.

Conclusions Tree seedlings need more illumination with increasing age. Therefore canopy gaps are an im-
portant impetus for growth forest dynamics and regeneration in subalpine coniferous forest.
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Fig.1 Changes of average total solar radiation in a day under gap and canopy sites
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Table 1 ~ Basal diameter of Abies faxoniana seedling with different
ages under gap and canopy

Age class Gap Canopy p
1 1.71+0.22 1.74+0.27 0.648 r
3 I m N
Il 3.12+0.55 3.15+0.59 0.722
Il 4.90+0.61 4.92+0.56 0.645
I 6.83+0.55 6.89+0.53 0.490 P<O-05 1 V VI
8.92+0.67 8.88+0.53 0.778
v 92 * »>0.05 I o om
VI 11.14£1.06 11.10+£0.97 0.916
1 1 p>0.05 N V VI
2+2.4 - .0+0. -
6 cm a 3.0+£0.9cm a 0 <0.05
»>0.05
3~8
9~20
2.5
2 cm a~!
Table 2 Growth rate of height of Abies faxoniana seedlings ¢cm a~' with different age under gap and canopy
2002 2003
Age classes Gap Canopy P Gap Canopy P
1 1.1£0.2 0.9+0.2 0.884 0.9+0.2 0.8+0.2 0.921
I 1.5+£0.3 1.4+£0.4 0.904 1.4+0.3 1.2+£0.4 0.804
Il 2.7+0.4 1.9£0.3 0.027 2.8+0.6 1.7+0.5 0.011
I 5.7+0.8 2.7+0.5 <0.001 6.0+0.9 2.6+0.4 <0.001
Vv 7.2+1.0 3.2+0.5 <0.001 8.0+1.1 3.9+0.4 <0.001
VI 8.7+1.2 3.7+1.0 <0.001 8.7+1.4 4.2£1.2 <0.001
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3 g plant~!
Table 3 Mean component biomass of Abies faxoniana seedlings g plant™' with age under gap and canopy
Age class 1 Il Il N \ VI
W, 0.33+0.18 0.95+0.49 2.71+£1.08 5.92+1.61 10.87+4.12 17.71 £5.51
Gap W, 0.11+£0.01 0.49+£0.40 1.14+£0.98 4.33+£2.19 5.46 £3.96 5.90+7.27
W, 0.05+0.00 0.21+0.08 1.10+0.30 4.08+0.90 4.91+0.89 5.29+1.28
W, 0.11+0.00 0.41+£0.25 1.24+0.62 2.97+1.23 5.52+2.18 9.57+1.62
W, 0.60+0.28 2.06+1.05 6.19+2.46 17.30 £ 4.64 26.73+9.32 38.47+13.16
W) 0.23+0.11 0.76 £0.46 2.32+0.98 4.92+1.99 10.22 +4.81 15.41£5.04
Canopy W, 0.06+0.02 0.21+0.20 0.66+0.65 2.69+2.31 4.34+2.83 6.59 +3.81
Wi, 0.01+£0.00 0.14+£0.02 0.68+0.11 1.10+0.24 2.26+0.41 3.88+1.09
W, 0.20+£0.01 0.42+0.21 1.39+£0.67 3.30+1.19 6.25+2.36 9.99+3.08
W, 0.50+0.22 1.53+0.76 5.05+2.43 12.01+5.13 23.07+8.89 35.89+10.87
W, Leaves biomass W, Stem biomass W), Branches biomass W, Root biomass W,
Total biomass
3
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