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Effect of Different Managements on Carbon Storage and
Carbon Allocation in Moso Bamboo Forest ( Phyllostachys pubescen)
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Abstract: Carbon storage in forest ecosystems is a basic parameter to predict the carbon exchange between
forest ecosystems and atmosphere and it plays a critical role in mitigating global climate change. The fast —
growing and expanding growing area of Moso bamboo indicate that its carbon storage is increasing. Application
of management in Moso bamboo forest is one of the most important measures to improve yield thus in this re—
search pure Moso bamboo forest with no management was selected as the control ( [ ) and managements of
reclamation ( [[) herbicide application ( Il) and grass-chopping ( IV) forests were selected as research
stand. The carbon stock and allocation were analyzed and the results showed: (1) Compared with control
stand managements of reclamation herbicide application and grass—ehopping increased vegetational carbon

stock; total vegetational carbon stock were 30. 98 33. 04 33.19 31.21 t/hm’ respectively and above—
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ground carbon storage was the main part which explained by 23.68 25.01 26.34 and 25.21 t/hm’. (2)
Herbicide application increased both ecosystem carbon storage and soil carbon storage however management
of reclamation and grass—-chopping decreased both ecosystem carbon storage and soil carbon storage. Ecosystem
carbon storage of each stand was 13.15 98.13 131.90 and 112.59 t/hm”* and soil carbon stock was the
main part with an amount of 86.17 65.09 98.71 80.39 t/hm’. (3) The annual carbon sequestration of
each stand was 9.33 11.29 9.94 9.95t C(hm® * a) equaling to 34.21 41.38 36.47 36.48 t CO,/
(hm® * a) . Application of management in Moso bamboo forest could increase vegetation carbon sequestration.
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Tab.1 Brief description of standard plots
/m /° /m /em /hm’

Management Average altitude Gradient Average height Average diameter ~ Average density ~ Canopy density
Control( 1) 161 16 11.1 8.2 2 908 +431 0.7~0.8
Managements

) 158 25 12.6 9.1 3 167 £216 0.8~0.9
of redamation( II)
112 5 13.1 8.3 4017 £138 0.9
Herbicide application( II)
) 168 17 12.3 8.8 3 142 £356 0.8~0.9
Gress—chopping( V)
1.3
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1 o
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S; =D, xE, xC; xS) (2)
S, (t/hm*) C, (%) D, (g/em’) E,
(ecm) S hm’.
1.6
SPSS17.0  Excel 2003 ( One-way ANOVA) .
. (LSD)
a=0.05.
2.1
30.98.33.04.33. 19.31. 21 t/hm*(  2) .
[ IV 14.29.18.28.20.33.17. 11 t/hm’
46.13% 55.33% 61.25% 54.82% m>oO>N>1-.
I>V>1 >0
M>0>NV>1 .
o I>1>M>N.
2
Tab.2 Carbon storage and its spatial distribution t/hm’
Control Managements
Item
(1) of redamation ( [I)  Herbicide application ( Ill) Gress—chopping ( IV)
Aboveground 14.29 £1.14a(46.13) 18.28 +2.88b(55.33) 20.33 +0.38b( 61.25) 17.11 +1.49ab( 54.82)
Belowground 0~20 cm Fine root 2.30 £0.60d( 7.42) 1.78 £0.62¢(5.39) 0.57 £0.01a( 1.72) 1.27 +0.48b(4.07)
Coarse root 1.05 +0.30¢(3.39)  0.36 +0.06a(1.09)  0.46 +£0.07a(1.39)  0.77 £0.43b(2.48)
20 ~40 cm Fine root 0.62 +.13b(2.00)  0.650.04b(1.97)  0.51 £0.03a(1.54)  0.71 £0.27h(2.27)
Coarse root 0.93 +£0.33d(3.00) 0.45+0.11b(1.36)  0.26 +0.04a(0.78)  0.72 +0.12¢(2.31)
Sum of root 4.90( 15.81) 3.24(9.81) 1.80(5.43) 3.47(11.13)
Sheath 4.49 £0.38b( 14.49)  3.49 £0.08a( 10.56) 4.21 £0.46ab( 12.68) 4.63 £0.43b( 14.82)
Rhizome 3.99 £0.35¢( 12.89) 4.35+0.21b(13.17) 3.87 +0.89a( 11.66) 4.10 £0.74ab( 13.14)
Sum of tree layer 27.67 (89.32) 29.36( 88. 87) 30.21 (91.02) 30.31 (93.91)
Litter 3.31£0.0.29b(10.68) 3.68 +0.77b(11.13)  2.98 £0.39h(8.98) 1.90 =0.0. 59a( 6.09)
Above - below — ground 0.86 1.24 2.26 1.21
Total 30.98( 100) 33.04( 100) 33.19( 100) 31.21(100)
. (n=3 t/hm?) (P<0.05) .
( %) o

The data in the table is Mean = SD (n =3 t/hm’) . In the same volume the data with different letters indicate significant

difference at level of 0.05. Data in the bracket represent percentage ( %) .
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Tab.3 Soil SOC content and carbon storage
/(g *em™3) I(g=kg™") /(t+hm~2)
Bulk density SOC content Carbon storage /(t* hm~?)
Stand
0~20 cm 20 ~40 cm 0~20 cm 20 ~40 cm 0~20 cm 20 ~40 cm Total
I 1.27 £0.07b 1.31 £0.05ab 23.30£0.20b  10.31 £1.50ab  59.17 £0.50bc( 68.66)  27.00 +3.92ab( 31.34) 86.17
I 1.19 £0.0lab 1.22£0.12a 17.91 £1.93a 9.21£0.58a  42.62 +4.59a(65.47)  22.47 +1.41a(34.53) 65.09
Il 1.27 £0.01b 1.32+0.03b 25.86 +0.84b 12.52+1.78b  65.67 +1.78¢(66.53)  33.04 £4.69h( 33.47) 98.71
\% 1.11 £0.13a 1.18 £0.06a 23.72+1.88b  11.75+1.55ab  52.66 £4.18b( 65.50)  27.74 +3.65ab( 34.50) 80.39
(P<0.05) .

In the same volume the data with different letters indicate significant difference at level of 0. 05.

2.3

[.0.II.IV 113.15.98.13.131.90 112.59 t/hm’*(  4) .
76.16% 66.34% \74.84%  71.40% 2~3
; 20.91% 29.91% 22.90%  30.31%; 2.92% 3.75% ~
2.26% 1.68% -
4
Tab.4 Carbon storage in each component t/hm’
ltem Control Managements
(1) of redamation ( II) Herbicide application ( Ill) Gress-chopping ( IV)
Tree layer 23.67(20.91) 29.36(29.91) 30.21( 22.90) 30.31( 26.92)
Litter layer 3.31(2.92) 3.68(3.75) 2.98(2.26) 1.89( 1.68)
Soil layer 86.17(76.61) 65.09( 66. 34) 98.71(74.84) 80.39( 71.40)
Abvoe: below ground 1:3.19 1:1.97 1:2.97 1:2.50
Total 113.15 98.13 131.90 112.59
2.4
. 5 [ IV (CO,)
5.31.6.60.6.10.7.49 t/( hm® * a) CoO, 19.48.24.19 22.36.27.46 t/
(hm® * a) ; ( CO,) 4.02.4.69.3.84.2.46 t/( hm® * a) Co,
14.73.17.19.14.11.9.02 t/( hm® * a) . o.1m.mv I
1.21.1.06 1.06 N N 0
3
3.1
o 30.98 ~33.19 t/hm’
m>0>N>1 N .
o 14.29.18.28.20.33.17. 11 t/hm’

( 1)
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5

Tab.5 Net annual carbon sequestration

/(tehm2+a) CO, /(tehm™7?ea™")
Stand Annual net carbon sequestration Annual net CO, sequestration
Tree layer 5.31 £0.08a 19.48 £0.29a
Control( T) Litter layer 4.02 £0.35bc 14.73 +1.29bc
Total 9.33 34.21
Managements Tree layer 6.60 £1.15ab 24.19 +4.22ab
of redamation ( 1I) Litter layer 4.69 +0.61c 17.19 £2. 34c
Total 11.29 41.38
Tree layer 6.10 £0.24ab 22.36 £0.90a
Herbicide application ( ) Litter layer 3.84 £0.23b 14.11 +0.85b
Total 9.94 36.47
Tree layer 7.49 £1.52b 27.46 £5.59b
Gress-chopping ( V) Litter layer 2.46 0. 12a 9.02 +0.43a
Total 9.95 36.48
3.2
~ » ~
* (65.13 ~98.49) t/hm’
m>1>V>1 o Il 30 ¢cm
I
o I
I} o \Y
\Y I
. . .
3.3
. [0V
116.95.98.17.131.68  112.18 t/hm’. . .
. 2-~3
3.4
9.33.11.29.9.94.9.95 t CO,/( hm’ * a) 34.21.
41.38.36.47.36.48 t/( hm” * a) 26.69 t/( hm® * a) "
31.59 t/( hm® * a) * . . . .

o
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