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Abstract: Chinese fir (Cunninghamia lanceolata (Lanh ) Hook ) and Mos banboo (Phyllostachy pubescens) are wo
native and major cammercial tree gecies in South China Because of their high quality in timber and value in econamy,
Chinese fir and M o2 bamboo have been widely planted in the subtropical area of China Their distribution area in China are
more than 7 x 10° hm® for Chinese fir plantation, agpproximately one fourth of total area of plantation forest in China, and
more than 3 x10° hm’ for Mo bamboo plantation, accounting for one fifth of the total banboo forest area in the world

Mo bamboo and Chinese fir plantations are al© important for high ecological value in il preservation, water purification
and carbon sorage etc . In order 0 estimate their carbon storage and its atial distribution we compared the biomass,
carbon concentration between the two plantation based on the survey in their pemanent plots The reaults showved that the
mean carbon concentrations between the two tree pecieswere significantly different, with higher total carbon concentration
in Chinese fir than in Mo bamboa The average carbon concentration in all organs changed in the order of trunk
(50.43%) > leaf (49 57%) > bark (48 84%) > branch (48 33%) > root (47 89%) for Chinese fir, in the
order of sheath (49 91%) > branch (48 46%) > leaf (46 92%) > stam (46 68%) > rhizome (44. 78%) > root
(44. 51%) for Moo bamboa The average carbon concentration in Mo banboo was not correlated to their age The
carbon concentration of il o the depth of 60an ranged fram Q. 746% t 2 390%, with higher carbon concentration and
storage in the il of 0—20 am than in the other layer The total carbon storage of Chinese fir and Mo bamboo plantation
ecosystan were 150. 19 G hm™? and 166 341C hm™” repectively The patial distribution pattern of carbon stockswas
basically consistent in the order of il layer > trees layer > shrub and herb and litter layer, with the order of il
(83.92%) > trees (15.38%) > standing litters (0. 38%) > shrub and herb (0. 32%) in Moo bamboo plantation
forest, and the order of il (62.03%) > trees (34 99%) > standing litters (2 28%) > shrub and herb (0. 70%) in
Chine fir plantation The carbon storage and its allocation anong their organs in tree layer were found t be highly
correlated with their biomass Annual carbon fixation of tree layer in Mo bamboo was 9 941G hm % a', amounted to
36.44 tC0, hm'? @', about 1. 39 times as that of Chinese fir plantation

Key W ords Cunninghamia lanceolata plantation; Phyllostachy pubescens plantation; carbon storage; carbon distribution
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= X X X
3
31
311
, 1 : 47. 15% 50 82%,
(50 43%) (49 57%) (48 84%) (48 33%) (47 89%)
44 51% 49 91%, (49 91%) (48 46%)
(46.92%) (46 68%) (44 78%) (44 51%) ,
, : 45% 55% (el
1 (%)
Tablel Carbon concentration n different organs of M 00 bamboo and Chinese fir (%)

Tree Age Stem Branch L eaf Root Bark Rhizome Sheath Average

) . 50 43+0 01 48 33+0. 02 49 57+001 47.89+003 48 84+001 49 05
Chines fir

2 47.001£003a 49 8%0 0la 48 32+0 0la 44 5110 02a 44, 05+0 0la 49 91+ 0 02a 47 09
Moo 4 46360 0la 46 84+0 0la 46 34+0 0la 44 51+0 02a 43 76 £0 02a 49 91+0 02a 46 51
bamboo 6 46910 02a 48 48+0 00a 44 59+0 0la 44 51+0 02a 47. 13+0 02a 49 91+0 02a 46 71
8 46 45+0 0la 48 7+0 06a 48 44+0 04a 44 51+0 02a 44, 16 £0 02a 49 91+0 02a 47 2
Mow 46. 68 48 46 46. 92 44, 51 44, 78 49 91 46. 88
bamboo
A verage
+ , (p<0Q 05,n=5) Dataof the table represent average value *

standard error and those with the same letters are not significantly different (p<Q 05, n =5) ; the same below

’ ’ )

27 51% 23

46.32%, 20 54 1%, 14 48 07%), 11 47. 79%, 10

47, 56% " , , ,

- 1 1
312
( 2),
57.03 G hm 2, 213 Bl (57 07 ©C m™?) | (43 26
G hm™?%) (44 97 G m™?%), (63 7 G m™?),
(20 30a), ,
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6 01%, 4 17%, 2 36%, Q
4%,
) ) , 52 7%,
(15 69% ), (8 21% ) (8 17% ) (7. 37% ) ; ,
(45 88% ), (15 51% 12 75%), (6 67%) ,
, 5 56% , 2 )
2
Table2 Carbon storage of vegetation and its spatial distr ibution under different plantation ecosysten
Mo banboo plantation Chines fir plantation
Item Biamass Percentage C Sworage Percentage Biomass Percentage C Storage Percentage
(t hm~?) (%) (G tm"?) (%) (thm"?) (%) (G tm"?) (%)
San 2629+340 4571172 1227+112 4588+x218 5960249 5127021 3005137 5257%140
B ranch 3 68+0 42 6 40 +0 46 1 78+0 16 6 67 +0 67 8 70+0 28 7.48 +0 01 4 20+0 39 7. 350 47
L eof 317+0 54 5 51+0 27 1490 10 5 56 +0 33 9 45+0 30 813+0 11 4680 20 8 1910 27
Root 7.66+1 66 13 32+1 72 341+022 1275+007 1869%0 71 16 080 05 8 95+0 27 15 66 +0 44
Bark 9 54 +0 40 8 210 03 4 660 29 8 150 60
. 556+0 64 9 67 +0 43 2 49 +0 10 931+0 41
Rhizme
831+1 13 14 45%0 28 415+029 15510 87
Sheath
am 54. 67 95 06 25 59 95 67 105 97 91 16 52 55 91 92
1 500 20 2620 24 0 63+0 06 2 360 03 2 680 43 231+0 01 1 050 06 184+0 21
Undersory
Litter 134+0 10 232031 0 53+0 03 1960 02 7.59 0 05 6 530 03 343018 6.24+0 35
Total 57 51 100 00 26. 75 100 00 116 24 100 00 57. 03 100 00
32
, 0 20an , 20 40an
: 40 60am 93 161G hm'?, 0 20am
42 021G hm'?, 45 1%, 20 40anm 40 60an 1 38 2 12
139 571G hm’?, 0 20an 56 91 G hm™?,
40 8%, 20 40an 40 60an 102 211
33
4 ,15 15Q 191G hm™?, , 93 161G hm?,
62 03%, , 34 99%, (2 28%)
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(0.70%) , ( ) 1:1 80 166 34 G
-2 -2 -2
hm , 13959tC hm°, 83 92%, 25 59 G hm °, 15 38%,
Q631G Hm?* 0531 hm?, Q38% Q 32%,
1:5 34,
3
Table 3 Carbon concentration and carbon storage n il
Forest Chinese fir Mo bamboo
Soil depth Density Concentration Storage Percentage Density Concentration Sorage Percentage
(am) (g an”?) (%) (G m™?) (%) (gan?) (%) (G m™?) (%)
0 20 1218+0 051 1 765+0 088 42 02+1 32 45 1+1 41 1190006 23900 104 56 91+4 24 40 8+3 04
20 40 1253+0 131 1245+0 162 31 004 78 333+514 1195+0 057 2 330+0 178 55 71+6 65 3994 77
40 60 1361+0012 0 746+0 029 20 140 77 21 6+0 82 1434+0 082 0 940+0 191 26 976 10 19 3+4 37
Total 93 16 100 139 59 100
4 (G m™?, %)
Table4 Carbon storage in each canponent of ecosystan of M 00 bamboo and Chines fir plantation
Forest Tree layer Understory Litter Soil Total
Chines fir 52 55+2 61 1 05+0 06 343+0 18 93 16 +4 10 150 19
(34.99+2 33) (0. 70+0 05) (2 28 +0 16) (62 03+2 73) (100)
Mo bamboo 25 59+3 87 0 63+0 06 0 53+0 03 139 59 +£12 87 166. 34
(15 38 £1 60) (0. 38+0 05) (0.32+0 03) (83 927 74) (100)
* Data in the bracket represent percentage(% )
34
o, 4 5 , 15
-2 -2
57. 03t hm °, o, 209 11tCOs hm™
717G m' > al, Qo, 26 29 1C0; hm™* a'* 26 75
t hm?, 46 79%, , 99U C m?=a’, 0,
22 -1
36.44 100, hm '~ a 7, 139
4
15 47 15% 50 82% ,
; 44 51% 49 91%,
5
Table5 Theannual carbon storage n M 0 bamboo and Chines fir plantation
0,
Forest L aver Annual net production Annual net carbon Annual net CO,
i (thm%2a?) accumulation (1G hm™ % a™!) accumulation (100, hm™ % a™ 1)
Chinese fir Tree layer 6 99 +0. 27 348 +0 13 12 79 +0 47
Litter 394+0 26 185+0 12 6 79+0 44
Undersbory 3630 25 183+0 13 6 71+0Q 47
Total 13 06 7. 17 26 29
Mo bamboo Tree layer 17. 68 £0 80 8 29+0 38 30.39+1 38
Litter 2 58+0 14 1 02 +0 06 37302
Undersbory 1 50 =0 07 0 63+0 03 2 32+0 12
Total 21 76 9 94 36 44
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3 (60am ) Q 746% 2 390%, , (0
20am) , ,
93 16 IC m'* 139 59 {C hm 2, 62 03%
83.92%, , ,
, / Detwviler
, 0 40am 0 100an 35% 80%,
57%, 0 40an 78 5% 80 7%,
[12]
CO, , ,
[18]
13 (91 497kg hm’?, 36 8%,
525 4 g kg ',
150 19 G hm' > 166 34 G hm 2,
62 03%, 34 99%, Q0 70% 2 28%;
83 92%, 15 38%, 038% 0 32%: ,
30.05C hm? 1227 G hm'?, 52 57% 35 88%;
39 35% 49 79% , ,
, 58 11%, , :
15 57. 03 G hm ?, 00, 209 111005 hm™?,
717 Cm?at, Q0, 26 29 100, m™ % a’*
26 75 G hm 2, 46 79%, , 9 Cm??at,
CO, 3644100,m*a’, 139 :
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