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Effects of Phyllostachys edulis Expansion on Carbon Storage of
Evergreen Broad-l.eaved Forest in Dagangshan Mountain Jiangxi
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Abstract: By using the method of time-space mutual substitution the effects of Phyllostachys edulis expan—
sion on carbon storage of evergreen broad — leaved forest in Dagangshan mountain were studied. The results
showed that when evergreen broad-eaved forest changed to Ph. Edulis forest the carbon storage of ecosystem
reduced from 267.94 t/hm’ to 226.75 t/hm” dropping by 15.37% among which the carbon storage in vege—
tation had a 12.01% decline from 93.26 t/hm’ to 82.06 t/hm’ the carbon storage in the soil decreased from
173.93 t/hm’ to 143.84 t/hm’ dropping by 17.30%. Meanwhile the pattern of carbon storage in the eco—
system changed simultaneously the ratio of aboveground/belowground storage turned from 1:2.69 to 1:4.0.

However the carbon capture and storage of Ph. edulis forest with a net accumulation of 4.76 t/( hm® * a)
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were larger than those of evergreen broadeaved forest with 4. 15 t/( hm® * a)  increasing by 14. 18% . The
results indicated the complexities of carbon cycles in the succession of forests.
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1
Tab.1 Regression models for biomass of trees and Phyllostachys edulis in Dagangshan mountain
Species DBH range Organs Regression models R
5 em<DBH<40 cm Stem W, =0.112( D*H) **” 0.992*
Castanopsis fargesii (n=10) Branch W, =0.001( D’ H) 7 0.912*
Leaf W, =0.002( D*H) **"' 0.882™
Root W, =0.026( D*H) *** 0.978™
Total W,, =0.045( D*H) ** 0.924*
1/H=0.016 +1.149/D 0.858™
5 cm<DBH<16 cm Culm W, =0.231D" " g~ 0.730*
Phyllostachys edulis (n=30) Branch W, =0.215D" @ g~ %'% 0.502"
Leaf W, =0.050D" g~ *"% 0.722™
Base W,, =0.008D" 7 H"°" 0.544°
Root Wy, =0.009D" *° H"** 0.444"
Total W, =0.364D" % H* " 0.684™
1/H=0.047 +0.276/D 0.625™
5 em<DBH<40 cm Stem W, =0.017( D*H) -* 0.938™
Other trees (n=12) Branch W, =0.021( D*H) *** 0.965™
Leaf W, =0.005( D*H) *** 0.930™
Root W, =0.018( D’ H) 0912 0.949™
Total Wy, =0.048( D*H) “*® 0.957™
1/H =0. 043 +0. 596/D 0.722*
* P>0.05, %%P>0.01,
(2) . 24
8 o
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3.1
( 2). 207.63 t/hm’
174.80 t/hm’ 15.81% 129.17 t/hm’ 80.77 t/hm’.
37.47% o 21.84%
33.76% 2.70% 19.41% 5.60 t/hm’
33.92 t/hm’ 5 .
2
Tab.2 Biomass and its allocation of evergreen broad —leaved forests and Ph. edulis forests in Dagangshan Mountain
t/hm’
Biomass of organs
1%
Forest types Layer () Total Percentage
Stem/Culm Branch Leaf Root Rhizome
127.53 29.13 2.92 39.52 - 199.12 95.90
Evergreen broad- 1 116.41 27.66 2.68 35.76 - 182.51 87.90
leaved forest I 11.12 1.48 0.25 3.76 - 16.61 8.00
1.64 0.36 0.54 0.15 - 2.69 1.30
- - 0.14 0.08 - 0.22 0.11
- - - 5.60 - 5.60 2.70
129.17 29.49 3.6 45.35 - 207.63 100. 00
62.21 14.20 1.73 21.84 100. 00
79.32 16.20 3.15 24.33 13.87 136.87 78.30
Ph. edulis forest 18.01 2.81 1.63 4.42 13.87 40.74 23.31
61.32 13.39 1.52 19.91 - 96. 14 55.00
1.45 0.66 0.73 0.62 - 3.46 1.98
- - 0.40 0.15 - 0.55 0.31
- - - 33.92 - 33.92 19.41
80.77 16. 86 4.28 59.02 13.87 174.80 100. 00
46.21 9.65 2.45 33.76 7.93 100. 00
3.2
( 3, 3 43.09% -~
45.53% 45.53%  44.96% . 43.63% . 43.09% 42.22% ~
47.53% 47.53% . 46.49% . 46.10% . 45.30% . 42.22% . ( Cas—
tanopsis slerophylla) . ( Sapium discolor) ( Camellia oleifera) . ( Machilus velutina) .
( Woodwardia japonica) . ( Dicranopteris linearis) 40.21% ~49.54% .
3.3
( 4. 93.26 t/hm’
82.06 t/hm’ 12.01% o .

N N N 96.18% 1.31% 0. 11% 2. 40% 72.84% -
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3.02% \0.61% 23.53% 23.34% o
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Tab.3 Carbon concentration in different organs of domiant species in Dagangshan Y%

Carbon concentration of organs

Species Samples
Stem/Culm Branch Leaf Root( Base) Rhizome

Castanopsis fargesii 45 45.53(1.75)  43.63(2.50) 44.96(3.52)  43.09(3.15) -
Castanopsis slerophylla 30 44.27(0.80)  47.11(0.91)  45.98(1.28)  49.54( 1. 16) -
Sapium discolor 30 44.70(1.48) 47.27(0.92)  46.62(2.04)  48.46(0.74) -

Phyllostachys edulis 30 47.53(1.23) 46.49(2.19)  42.22(3.02)  45.30(3.20) 46.10( 1.23)
Camellia oleifera 12 45.35(0.87) 45.92(1.44)  44.93(1.35)  45.24(1.12) -
Machilus velutina 10 48.62(1.79) 45.50(0.60)  43.42(1.33)  42.19( 1. 80) -
Woodwardia japonica 10 - - 42.44(1.00)  40.21(1.12) -
Dicranopteris linearis 10 - - 43.60(1.06)  44.56( 1.88) -

4

Tab.4 Vegetation Carbon storage and its spatial distribution of Ph. edulis and evergreen broad-leaved forest

in Dagangshan mountain t/hm’

Carbon storage of organs

/%

Forest types Layer / ) Total Percentage
Stem/Culm Branch Leaf Root Rhizome
56.97 13.12 1.28 18.33 - 89.70 96. 18
Evergreen broad- I 52.01 12.43 1.17 16.53 - 82.14 88.09
leaved forest Il 4.96 0.68 0.11 1.80 - 7.55 8.10
0.74 0.17 0.24 0.07 - 1.22 1.31
- - 0.06 0.04 - 0.10 0.11
- - - 2.24 - 2.24 2.40
57.71 13.29 1.58 20. 68 - 93.26 100. 00
61.88 14.25 1.69 22.17 - 100. 00
34.07 7.25 1.38 10. 68 6.39 59.77 72.84
Ph. edulis forest 6.66 1.31 0.69 2.00 6.39 17.05 20.78
27.42 5.95 0.69 8.68 - 42.74 52.08
1.57 0.30 0.33 0.28 - 2.48 3.02
0.25 - 0.18 0.07 - 0.50 0.61
- - - 19.31 - 19.31 23.53
35.89 7.55 1.89 30.34 6.39 82.06 100. 00
43.74 9.20 2.30 36.97 7.79 100. 00
3.4
2 0~20 cm 80 ~100 cm
( 5. 0 ~100 e¢m 173.93 t/
hm’ 143. 84 t/hm’ 17.30% - 0 ~20 cm
4.15%  72.42 t/hm’ 3.62%  64.39 t/hm’

12.77%  11.09%
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( 6)o
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0.84% 8.53% 7.69% .
. ( « ) ( . cw ) 1:2.69 1:4.0.

Tab.5 Carbon concentrations and storage of soils under evergreen broad —leaved forests and Ph. edulis froests

Evergreen broaddeaved forest Ph. edulis forest
! / C / / C /
Sl (g am ) S ) (e ey
Soil depth ) Sand content Ccontent Sand content C content
Density C storage Density C storage
0~20 10 0. 86( 0.18) 3.67(2.92) 4. 15( 1.20) 72.42 0. 94( 0.16) 10.00(7.71) 3.62(1.95) 64.39
20 ~40 10 .13(0.16) 8.67(6.36) .10(0.62) 48.07 .22(0.10)  15.22(10.13)  1.67(0.01) 34.56
40 ~60 10 .24(0.04) 12.67(9.79) .27(0.24) 25.71 .26(0.20) 21.44(4.19) 1.08(0.52) 22.85
60 ~80 10 1.32(0.03)  24.78(10.27)  0.98(0.21) 16.05 .33(0.09)  31.33(15.53)  0.79(0.47) 14.62
80 ~ 100 10 1.40(0.05)  32.35(11.52)  0.58(0.06) 11.68 44(0.05) 40.24(14.24) 0.43(0.16) 7.42
Total - - - - 173.93 - - - 143.84

6

Tab.6 Carbon storage in components of ecosystem of Ph. edulis froest and evergreen broaddeaved forest t/hm’

Vegetation layer Types of ecosystem
Forest types Total
Arbor layer ~ Shrub layer ~ Herb layer Litter Fine root Soil
89.7 1.22 0.10 0.75 2.24 173.93 267.94
Evergreen broadeaved forest
/% Percentage 33.48 0.46 0.04 0.28 0.84 64.91 100. 00
Ph. edulis froest 59.77 2.48 0.50 0.89 19.31 143.80 226.75
/% Percentage 26.36 1.09 0.22 0.39 8.52 63.42 100. 00
3.6
( 7o 8.68 t/( hm’ * a)
4.15 t/( hm* * a) C0,15.22 t/( hm® * a) 9.93 t/( hm* « a)
4.76 t/( hm® « a) CO, 17.45 t/( hm’ * a)
14.70% 14.06% 3.23% 100%
4
o 207.63 t/
hm’ 174.80 t/hm’ 15.81%
21.84% 33.76% 2.70%
19.41% -
. 267.94 t/hm’
226.75 t/hm’ 15.37% 173.93 t/hm’ 143. 84 t/hm’
17.30% 93.26 t/hm’ 82.06 t/hm’ 12.01% .
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Tab.7 The annual accumulation of carbon in and evergreen broad — leaved forests Ph. edulis forests
t/(hm® * a)
/ / co, / o
)
Forest types Layers (tehm™-a™) (tehm™-a™) (tehm™-a™) Percentage
Biomass increment Annual C accumulation  Annual CO, accumulation
7.89 3.77 13.82 90. 84
Evergreen broad — 0.63 0.31 1.14 7.47
leaved forest 0.15 0.07 0.26 1.69
8.68 4.15 15.22 100. 00
8.96 4.30 15.77 90.34
Ph. edulis forest 0.69 0.32 1.17 6.72
0.28 0.14 0.51 2.94
9.93 4.76 17.45 100. 00
o 4.15 t/( hm® * a)
€O, 15.22 t/( hm® * a) 4.76 t/( hm® * a) CO, 17. 45 t/( hm®
a) 14.70% 14.06% 3.23% 100%
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