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Effects of forest canopy gap on Abies faxoniana seedling’ s biomass and its allocation in sub-
alpine coniferous forest of West Sichuan. XIAN Jun-ren'?, HU Ting-xing', ZHANG Yuan-
bin®, WANG Kai-yun*( ' Key Laboratory of Ecological Forestry Engineering of Sichuan Province, Si-
chuan Agricultural University, Ya’ an 625014, Sichuan, China; 2College of Resource and Environ-
ment , Sichuan Agricultural University, Ya " an 625014, Sichuan, China; 3 Chengdu Institute of Biol-
0gy, Chinese Academy of Sciences, Chengdu 610041, China; *Key Laboratory of Urbanization and
Ecological Restoration of Shanghai City, East China Normal University, Shanghai 200062, Chi-
na ). -Chin. J. Appl. Ecol. ,2007 ,18( 4 ). 721-727.
Abstract: By the method of strip transect sampling, the density, height, basal diameter, and com-
ponents biomass of Abies faxoniana seedlings ( H<100 cm ) lived in the forest gap ( FG ) and under
the forest canopy ( FC ) of subalpine natural coniferous forest in West Sichuan were investigated ,
and the relationships among different components biomass were analyzed. The results indicated that
the density and average height ( H ) of A. faxoniana seedlings were significantly different in FG and
under FC, with the values being 12 903 and 2 017 per hectare, and 26. 6 cm and 24. 3 cm, respec-
tively, while no significant differences were found in average basal diameter ( D) and biomass. The
biomass allocation in seedling’ s components was markedly affected by forest gap. In FG, the bio-
mass ratio of branch to trunk ( BRBT ) reached the maximum ( 1. 54 ) at 12th year, and then, de-
clined and fluctuated at 0. 69. Under FC, the BRBT was increased with seedlings growth, and ex-
ceeded 1.0 at about 15th year. The total biomass and the biomass of leaf, stem, shoot and root
grown in FG and under FC were significantly linearly correlated with D*H. There were significant
positive correlations among the biomass of different seedling’ s components.

Key words: Abies faxoniana; seedling; biomass; allocation pattern; subalpine; West Sichuan.
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Tab.1 Height of A. faxoniana seedlings with different age classes in forest gap and under forest canopy

w9 M T Forest gap M F Under forest canopy

Age S £ SD K Max. /1N Min. REL SFH4ME + SD K Max. 52/IN Min. MREL
class Mean = SD ( em ) (em) (cm) Number Mean +SD ( ¢m ) (em) (em) Number

I 12.1+2.9 19.2 7.2 22 10.0+1.5 12. 4 7.4 17

I 17.6 +4.8 30.3 8.5 158 15.2 +4.6 39.2 7.6 73

I} 25.7 6.0 47.5 11.9 164 21.3+5.4 37.4 10.5 90

v 33.2+5.2 44.5 22.2 91 29.2+6.3 44.5 17.3 64

AY 41.3 £8.2 56.4 22.4 37 37.0+7.4 56. 4 24.2 33

VI 59.1+10.4 82.5 34.5 8 43.2+7.5 54.5 29.2 11

R2 AERBRILZHESHENEYE

Tab.2 Component biomasses of A. faxoniana seedlings with different ages in forest gap and under forest canopy ( mean =
SD,g)

1254 A= ENaR 7/ Hy E A A=Yy SOA )

Age Leaf biomass Stem biomass Above-ground biomass Root biomass Total biomass

class A B A B A B A B A B

I 0.33£0.18 0.23 £0.11 0.18 +£0.01 0.07 +£0.04 0.51 +0.27 0.30+0.15 0.11 £0.00 0.20 +0.01 0.62 +0.28 0.50 +0. 22

0.95+0.49 0.76 £0.46
2.71 £1.08 2.32 +0.98
5.92+1.61 4.92+£1.99

0.70 £0.40 0.35+0.20
2.24 £0.98 1.34 +0.65
8.41 £2.19 3.79 +2.31

17.71 £5.51 15.41 +£5.04 21.19+7.27

1.65 £0.87 1.10 +0. 62
4.95+1.99 3.65+1.49
14.33 £3.75 8.72 £3.63

10.39 £3.81 38.89 +11.99 25.80 +8.69

0.41 £0.25 0.42 +0.211 2.07 +1.05 1.52 £0.76
1.24 £0.62 1.39+0.67 6.19+2.46 5.04 £2.43
2.97+1.23 3.30+1.19 17.30 +4.64 12.2 +£5.13
5.52+2.18 6.25 +2.36 26.77 £9.3223.08 £8. 89
9.57+1.62 9.99 £3.08 48.47 +13.16 34.89 +10. 87

Il
Iir
v
\4 10. 87 +4.1210.22 +4.81 10.37 +3.96 6.60 +2.83 21.25 +7.7316.83 +7.29
VI
A:

MRE Forest gap; B: AT Under forest canopy. T [A] The same below.
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Fy =0.250 .F\ =0.257,P >0.05 ). BR& FIbR T IV
WAL 40 B4 it IO L AR, 7T 2 T o b e, DR A
AT REZ VIR W 8 BETE 30 em 2247, 5%
FROMAETE T BA)Z 025 B R, X6 R 58 4+
FU, TS B 53 7 A BE  (H 4l A S MR AE 1.

PRTE P FIRRT &Iy 1 1 e A5 B34 I AT 34 164 i i
REAR, PRE PN 4l 1 e 2 A% EE R F IR AR T 4l , B
PIEABELER(F, =3.853 . F, =17.094 .F =
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B, MR G V 9% ( 15 4 ), A iR K 8
FEI A 0 A 1 A KL AR DA 4 1 AR K
( VIBGL 14 4557 ), HA Y R RO A W1 1
ZE5 ARARK R 14 )5, K B3y R R L
A TIRAZAL HiE FERBEET, FHE FEHEA
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Tab.3 Biomass ratio of leaf and total,stem and total,root and stem,and diameter ratio of height and base of A. faxoniana

seedlings ( mean = SD )

" 2% B L EY§{ad WL R 34

Age Biomass ratio of leaf and total Biomass ratio of stem and total Biomass ratio of root and stem Ratio of height and base diameter
class A B A B A B A B

I 0.50 £0.02  0.46 +0.01 0.29+£0.01  0.29 +0.02 0.72 £0. 09 0.81 +0.02 6.89 +0.38 5.95+0.38
I 0.46 +0.00  0.40 +0.01 0.33+£0.05 0.37 +0.01 0.65 +0.03 0.71 £0. 05 5.66 +0. 10 4.90 +0. 17
I 0.44 £0.00 0.36 +0.01 0.36 £0.00 0.41+0.01 0.58 £0. 02 0.58 +0.03 5.19+0.082 4.36 +0.12
v 0.34+0.00 0.32+0.01 0.49+0.00 0.46 +0.01 0.35 +0.01 0.51 +0.03 4.87 £0.08 4.23 +£0.12
\4 0.41+0.00 0.33+0.01 0.38+0.01  0.43 +0.01 0.57 £0.03 0.61 +0.09 4.62 £0.15 4.16 +0.13
VI 0.37+0.02 0.33+0.01 0.42+0.02 0.43 +0.00 0.52 £0.07 0.58 +0. 05 4.40 £0.61 3.88 0. 12

R4 FRBEHEHHOMHRIL ERE BT RELL

Tab.4 Biomass ratio of leaf and root, aboveground and root,branch and stem,branch and the total of A. faxoniana seed-

lings ( mean +SD )

rom e TR e TR

Age Biomass ratio of leaf and root  Biomass ratio of above-ground and root Biomass ratio of branch and stem  Biomass ratio of branch and the total
class A B A B A B A B

I 3.61+£2.08 2.21+0.93 2.56+1.13 2.95+1.32 0.13+0.14  0.10+0.58 0.03 +0.03 0.03 +0. 04
I 2.66+1.27  1.96 +0.91 4.58 +2. 14 2.85+1.21 0.30 £0.16  0.43 +0.21 0.08 +0.03 0.11 +£0.05
I 2.42+0.93  1.89 +0.98 4.40 1. 60 2.95+1.36 0.43+0.22 0.70 +£0.29 0.11 +£0.03 0.17 £0. 06
v 2.20+0.72  1.65 +0.81 5.33+1.74 2.91+1.38 1.54+£0.32 0.85+0.32 0.29 +0.02 0.22 +£0.05
\Y 2.09+0.65 1.77 £0.95 4.05+1.14 2.91+1.45 0.69+0.24  1.10+0.33 0.16 0. 04 0.22 +0. 06
Vi 1.85+0.50 1.60 +0.44 4.03 £0.95 2.68 £0.75 0.68 £0.23  1.11+0.38 0.17 £0.04 0.24 +£0.05
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Fig.1 Biomass relationship of seedlings between aboveground root, leaf, stem and the total of A. faxoniana seedlings.
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