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Abstract; Bamboo stand is one of important vegetation types in terrestrial ecosystem. China is located in the central
distribution region of the globe. There are more than 500 bamboo species of 39 genera. The area of bamboo stand in China
has been increasing from 2453900 hm” in 1950s to 4842600 hm® in early this century, increased by 97.34% . Estimating
the carbon stock change in bamboo stands is therefore meaningful. The data for area, biomass, carbon fraction and soil
organic carbon (SOC) of bamboo stands in China were collected from published literatures. Carbon stock and carbon stock
changes in living biomass and soil organic matter of bamboo stands in China in last 50 years were estimated based on the
collected data and the area of bamboo stands and the number of bamboos derived from China’s National Forestry Inventory

that were conducted once every five years. Qur estimation indicates that the carbon stocks in both living biomass and soil
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organic matter in bamboo stands have been increasing since 1950s. The estimated carbon stock is 322. 65 TgC for inventory
period 1950 — 1962, 431. 15TgC for 1977 — 1981, 469. 30TgC for 1984 — 1988, 499. 25 TgC for 1989 — 1993,
555. 57TgC for 1994 — 1998 and 639.32TgC for 1999 —2003. With the increasing forest area in China, carbon stock in

China’s bamboo is expected to continuously increase.

Key Words: bamboo stand; biomass; carbon fraction; carbon stock
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Fig. 1 Changes in area of bamboo in China in the last 50 years
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2.1 AYmiEE
TEFRMER RGBT, PTARERAE 858 H S 54T WA Y B 8 AATAR 1 35 Lk g 8 B KRR
5Fo VIR ks & T ARE TR EIHE, B
C,=B, - CF, +B, - CF, (1)
A, Cp AR EBREER (Tg C) (1Tg=10"g) ; B, M1 B, S H W B M E I E 4 Y& (Tg C);CF,
CF, 53BN MEEN L SHRE(LEN)
L2EFNRRRBEEDF NG D TR (EAMEE ) WERARE, B AR 5 52T RE
TRAREOT BRI R EY R
(D) ETERFE
B,=BB, - A, -107° (2)
A, B, N i BB (Tg d-m) ; BB, A E R AEY B (Mg d-m-hm ™ (1Mg =10%g) ;4, &
PARER (hm®) ,
ERXHRENR, LHEN S EFMAVNENEYERFEMARE. MTHREYERT FRFE. S
X SIATEEE LR R EKEFER R TR, KA LB MGAT (Dend rocalamopsis oldhami) H Y B
Fio MIBBED WS SCREEE , TR BN EREM MR ET RN FHEYRE(ERL,ER2 ),

®1 ETHREHE
Table 1 Biomass of Phyllostachys pubescens stands
SRAE Ik B mREYE BrREY R FERIR
Sampling site Biomass per unit area( Mg d-m-hm~2)  Biomass per culm (kg d-m-culm 1) Reference
FM Guizhou 264.72 163.41 [7]
260.39 126.71
218.73 91.71
271.42 70.96
301.64 75.6
WL ZE A ] Qinshimen in Zhejiang 572.29 [8]
WL %3 Anji in Zhejiang 162.91
WYL B FH Fuyang in Zhejiang 120.12 44.49 [9]
182.38 48.63
& & ¥ Nanjing in Fujian 80.11 [10,11]
YLPE K% 1l Dagangshan in Jiangxi 60.98 21.87 [12]
86.29 22.12
99.54 21.9
18 & & E, Jianou in Fujian 81.74 [13]
341.08 149.6 [14]
E&E YW E Shaxian in Fujian 25.29 16. 86 % %
41.3 18.36
57.64 16.24
1E & Fujian 37.6 [15]
E&E R Wuping in Fujian 67.18 [16]
TR X4/A 1] Jigongshan in Henan 23.7 [17]
SE35{E Average 159.86 63.46
FRHEZ Standard deviation 137.5 51.59
# THE B H{H Taking the average value of them for calculating; * * PJES#EHL Unpublished data
(2) ETHREH T
B,=BS,-N,-10~° (3)

A, BS, P bR R (kg dom- B 7') 5N, HATFRRER(BR) o P32 bR AR B B TR AR B 3T
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REEREITE AR (R 1,5%2),

®2 HeEfHEYNE
Table 2 Biomass of other bamboo species stands

B ERENE BHEmE

gi::% iﬁ)ﬁ;ﬁsim Biomass per unit area Biomass per clum iﬁfﬁfs
(Mgd-m-hm~2?) (kgd-m-clum™?)
IKAT Phyllostachys heteroclada AT I, Shucheng in Anhui 93.67 3.12 [18]
156.26 4.17
102.02 2.27
121.08 2.31
34T Dendrocalamopsis oldhami WiYLH% 2 Ruian in Zhejiang 148.19 [8]
18 &4 % Huaan in Fujian 156.04 [19]
K ERIFGRAT Dendrocalamopsis oldhami  YFILIRM Wenzhou in Zhejiang 100.94 [8]
BRFT Dendrocalamus latiflorus WYL E B Cangnan in Zhejiang 81.61
#& T4 Phyllostachys nidularis WiTLEE Anji in Zhejiang 93.97 [8]
W4 Phyllostachys viridis 114.87
5, ¥4 Phyllosachys atro-aginata 296.58
WHLIRAT Lophatherum gracile WYL 1 Xiaoshan in Zhejiang 202.44
AT Bambusa albo-lineata 1B & 28 % Shaoan in Fujian 41.12
98.11
44T Phyllostachys iridenscens WYL B Hengxian in Zhejiang 370.37
EA4T Pleioblastus amarus WL A $E Yuhang in Zhejiang 280. 58 [8]
102.82 [20]
P )1 75 B Western Sichuan 100.96 [21]
# AT Neosinocalamus affinis HRZE =1 Jinyunshan in Chongging 156.41 2.23 [22]
BEEAT Pleioblastus maculata 24.06 [23]
W5 BEAT Oligostachyum oedogonatum — FEEEERE Jianou in Fujian 10.58 0.71 [24]
40.62 1.35
70.72 1.18
38.76 0.43
30.06 0.25
¢ Fujian 34.63 0.41 [25]
84T Qiongzhuea tumidinoda ZF 3k Daguan inYunnan 48.17 [26]
EIFMT Phyllostachys meyeri 1B E Songxi in Fujian 52.73 4.55 [27]
HXIFEAT Gelidocalamus stellatus YLFEH K 1l Jingangshan in Jiangxi 16.03 [28]
AT Phyllostachys bambusoides TR X /A 1Ll Jigongshan in Henan 87 [17]
B L ARAT Arundianaria fargesii BEPE4E 2 Zhenba in Shan’xi 69.09 [29]
ZXFT4T Pseudosasa amabilis & &5 ¥ Mingqing in Fujian 30.48 4.52 [30]
32.51 3.61
39.72 3.53
40.63 3.01
F54 Chimonobusa quadrangularis 1825 F Nianping in Fujian 14.96 [31]
29.60
SEH4{E Average 95.36 2.35
AR#EZ Standard deviation 82.21 1.50

RIEREES P HRSR, EMSSETHEMER 0.5, HEMENSHERFASERS Mz
AU A BIXTH R R AT BT SE 45 5, FH(E 4 0. 45,
2.2 THEAVRER
VTR L BER HLakhE 8 AR IE PrARE AR A RAL IR L A PlaktE 2115
S0C,=8S0C - A -107° (4)
A, S0C, HARLIEA PR B4R (Tg C) ;S0C N M BN LG LEGER (Mg C-hm™) ;4 4
PARER (hm®) ,
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BT TR TRBEES 5L 40cm FELEEMTERBERN LR, LOERT A YIBERTE
HACERIABIRG M LIRABM HIEANE S & (R 3)IHE:
S0C =0.58 - Y (SD; - D, - SOM,) - 10

KH,0. 58 Y Blemmelen R (M HEAVRIEHIBIGA R, KRFE) " ;SOM FR%E i B+
AR EE(%) ;5D ERE i BHEHAE (g-em ™) ; DFRE i ZHERREE (em) , AT HEEHZ
13 52/Z (0 ~20cm) FIF /2 (20 ~40cm) ,

Table 3 Soil bulk density and organic matter content in Phyllostachys pubescens stands

®3 EMHEIERENFNRSE

(5)

5E AR &&
SRREHD S SEHBARTR Bulk density Organic matter PR
Sampling site Site condition (grem™%) content( % ) Reference
0~20 20-~40 0~20 20 ~40
WL % Anji in Zhejiang FTAHTAE B, No understory 1.023° 3.89 [32]
E RS T 8 Herbal understory 1.024° 5.07
M FrHE IR Mixed bamboo and arbor 1.023° 4.04
WL B FH Fuyang in Zhejiang FTAHTAE B, No understory 1.021* 2.52
E RS T 8 Herbal understory 1.022° 2.99
WL Y B Shaxian in Zhejiang FTAHTAE B, No understory 1.023° 3.69
E2K + /ME AR Herbal + Bushes 1.024° 4.27
WL B FH Fuyang in Zhejiang £4%417} Bamboo fungus planting in stripes 0.94 3.771 [33]
#3473 Bamboo fungus planting in patches 0.7 3.863
%} B8 Comparison sites 1.14 2.379
18 2t 2PR Jianou in Fujian 0.9 1.02 2.25 1.667 [14]
& 848 M Fuzhou in Fujian YREFEAE Deep plough and fertilizing 1.18 1.21 4.281 2.497 [34]
%8l Deep plough 0.98 1 3.295 1.168
44 Complete clearing of herbal 1.07 1.19 2.642 1.213
EB¥E Grass removed 1.1 1.18 2.547 1.132
%} B8 Comparison sites 1.01 1.02 1.42 0.971
WL T Changding in Zhejiang 1.021° 1.066* 2.576  1.432 [35]
WL % Anji in Zhejiang B2 High production 1.022° 1.055* 3.48 1.8 [36]
{72 Low production 1.023° 1.061° 3.56 1.6
WL Bl Zhuji Mis in Zhejiang 1.193 1.087 4.16 3.23 [37]
7L Zhe Jiang #RAt¥k NE slope 0.942 2.2 % %
VaEsk SW slope 1.139 2
3 T ER Lower part of slope 0.807 2.5
P _L# Slope 1.139 2
SEH4{E Average 1.022 1. 065 3.335 1.815
AnHEE Standard deviation 0.104 0.108 0.893 0.64

* BIKFZ IR FARW/ATR(6) T 45 The black figure means the calculation result using formula(6) ; * % PJEF¥ERL Unpublished data

Xt 3 PR HIRABEHIRARA, AN T RAETEL U T HRAE ST RREMA IR & 21

WA REOTEmE

8D, =a;+b; - c; * lgCﬁ
AP, Z RN LRI L EDORNEE; CGREERANRE R 0.0, 5 ¢, AUESRB(INTRES I A
0. 456,0.056 F10.012; %5 T F /2454 0. 484 ,0.02 1 -0.113) ,
HEmAHEAVBREE WHBIARIN RS, TBRARE AR RNERERGER Y 61. 88 MgC. hm™*,
Hr1 0 ~20cm 120 ~40cm 1243514 39. 56 MgC-hm ~>#122.32MgC-hm 2,
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3 HEER

FVTARRAL AU S A Y BT SE , A5 tHad 2 50a SR P EATARBRE B 7E 6 W EARAE &R -5
318.55 TgC (1950 ~ 1962 4F ) ,427. 37 TgC (1977 ~ 1981 4F ) ,463. 80 TgC (1984 ~ 1988 4F) ,493. 00 TgC
(1989 ~1993 4F) \548.79 TgC (1994 ~1998 4F) 71 631.58 TgC (1999 ~2003 4F) (& 2) , Hrb + A HLakfE
B350 151.84.197.99.219. 44 234.57.260. 56 TgC F1299. 65 TgC; A= ¥ A% & 5> B %y 166. 71,229. 38,

244.36.,258.43.,288.23

TgC F1331.93 TegC(K 3) o WRERER ATHKIERIELE 502 BRHHK, Bl/E

BEMILERT KA1,
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Fig. 2 Changes in carbon stock of bamboo stands in China in last 50 years

R P 2 k% & Biomass carbon stock calculated based on area
FEFRREOT A9 AR R & Biomass carbon stock calculated based on culm number

350 - 8 HIEAHLBHER Soil organic carbon stock
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A% Carbon stocks (TgC)

50 =

250 7
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Fig.3 Compare of carbon stock among soil and biomass of bamboo stands in China in the last 50 years

IR F AR BT, WG HE % 50a Rk EATAREREE B7E 6 W4 E ZrskiE 2 3R 5 310
286.60 TgC (1950 ~ 1962 4E ) .341. 81 TgC (1977 ~ 1981 4F) .414. 54 TgC (1984 ~ 1988 4F) ,436.28 TgC
(1989 ~1993 4F) \504.82 TgC (1994 ~1998 4F) 1 605.51 TgC (1999 ~2003 4F) (& 2) , Hvb + A HLkfE
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EARFE L, Y RiEE 458 134.75.143. 82.195. 10,201. 71 .244. 26 TgC #1305.85 TsC(E 3) , HFH
I ES RN TETERYITELS R, BHEMEE 20 tHEe 70 F£RLREH %/

M1 RBEESE 6 KIEAH S4a HRHAIES X, TG VLRGSR BT HARTTE A Y RRiE &M
ETHRECTREN R YRR B KBS 7258 1,55 2 AN REKE S50 2.01.2.73 TegC-a™'
0.39 TgC.a ™ ;7ESE 2. 55 3 WAMZ M4 51K 3.06.2.14 TgC-a™ ' f17.33 TgC-a™' ;7EE 3.5 4 HEPZIA S
F%3.03.2.81 TgC-a ' f11.32 TeC-a ;L 4.5 5 HEHZA 4B H 5.20.5.96 TegC-a™" 1 8. 51
TgC-a™' ;755 5. 55 6 WHEBZ RIS HI N 7.82.8.74 TgC-a ™' M 12.32 TgC-a™' . HHAMKMN,EF 50a 1114
BRI RE D TEAWII N, L HAESIR Y 20a 3Bk BR, (B 3),

4 itig
4.1 EYEIE

B H R BT LR K 159.86 Mg d-m-hm ™, 5T 33 JURE ZRbR 2 B LB AU T BB R
AR FE MR, T & T AL ESREMAR AR LR D BAA 2k, 3F-5 W& i 1 R bR % 4 N
AR AR BT (2 4) ™ . BRIl EE g R R0 , BT A Y & 67. 18 Mg
d-m-hm & FHFE AR 10 FEERAKREY R (63.25Mg. hm ™), HEMEKRSHEWEN
107. 76Mgt d-m-hm =, S RH LR ZRARR B LA T P K (2 4) o X ULIAZEIE SRR B bk
YRS T HERMEEAEYENFE, BTG EA T 2R EKEES

T4 TWATLHKRS KB EYBILE
Table 4 Comparison of biomass of several subtropical vegetation types

FRAEE PRI (a) s P4 B Biomass(Mg-hm ')
Forest types Stand age(a) Number of samples 5l Range SEE Average
TR AR I AR 12 ~42 8 80.40 ~323.35 169.40
Subtropical broadleaf evergreen forests >100 5 334.22 ~491.17 388.69
WA TR R H-HR
Subtropical broadleaf evergreen plantations 5~30 17 13.40 ~255.40 103.74
TEFAH I - -1 A AR .
Subtropical mixed deciduous broadleaf forests "Ik Middle aged 2 147.38 ~154.60 170.99
F2ARHK Chiese fir forests 3~10 17 16.60 ~99. 69 56.46
10 ~20 34 59.30 ~131.68 105.00
20 ~30 17 82.55~334.25 152.36
LR MR Pinus massoniana Lamb. forests 6 ~14 7 29.92 ~112.06 84.80
20 ~30 5 33.40 ~155.17 106. 00
4.2 FREEEAEL

WEITEL R, 50a PE ARG EEZ S, LHE B 20 HHaRDOREMLER (B 2), XE
ERESPEMRERELESAT RS TESK , EE K a6, SEERRERL R BRI,
2/DESE 50a W, P EMHRERIIASHEE FARE R, BT & B A B, B a2
Wi sE SRR S0a U BT Mol A e S K BT Thak.

4.3 XIFRARIE ki R A ST

BETHEFHHRANE, EHELE2 25 RENRTEREGZEN, P E R BwREE S HN
4440TgC (1973 ~ 1976 4£) ,4380TgC (1977 ~ 1981 4E) .4450TgC (1984 ~ 1988 4 ) ,4630TgC (1989 ~ 1993 £) |
4750TgC (1994 ~1998 48) U 5t b, o BT AR BBk BE BT o5 el 43 HH 6. 5% ~7.2% \7.8% ~9.8% |
9.3% ~10.4% .9.4% ~10.6% .10.6% ~11.6% ., HIE L, PEMTHIREELETFHREREE D S HEHY K
GOl

hitp : //www. ecologica. cn



115 BRIERI % .33 50 4Frp BT ARaR i B AL 5225

4.4 AFTEIEXTH

MITRERTE N, HAMERAEYETEHREERXTHAKREYREITR LR RER, WEHEZE
26.07 ~85.56 TgC, 7 20 {it42 50 ~ 80 4={UAE], i ZEZHHE K ; B 20 4 80 AP HIlG, W& £E
B/ (E 2) o HIRERTE 20 Hh42 80 4R A4 B AT AR -39 32 47 85 B R 7R A Wi i/ s T 7E 80 4R
HALUB LR 90 SRR, & E AT AREIF X 24T 80 B R WG K. RI\THE, 7E 1989 ~ 1993 4F.,1994 ~
1998 £EF01 1999 ~2003 4F 3 IR ZRAIEE I 18], BATART-39 32477 8 B 0 A SR P U BR AT 22 390 1 B v 8 P B0
B 81 #k -hm A1 211 Mk -hm T, EH HATE AT 2.6 £, SATEEARBIY K ERE AT SR K R
B RTFAAREBE R AR, SR A AR YT H iR B R LU A AR A 8 THE H RO B B 3K
R, T PR 22 B A W 4/ o
4.5 ZEHMm

FEABFEF FrR AT AR VIR HEALEE R RS R T B KA BT, 1T
BREBIOCA —LEEAY, B, BUFENE RS E SRASGRIEM . RN, BRZHEXTHREN
M LIRS B ST T EFRBHPIRER , MEATR P RABIARLEAVURFE B B YRS
B, S SN ERERAREN TERE, I B BRSSP0 A0 0UR 20k 20 MR, Hit &
HRUREHFERE . NESFIREEERSR, MEENA RS ART T EYE SRELU R
T EESEY R TEABRERFHXS BT RE DR,
5 4ig
5.1 BN 6 BT IRIEELE I LT AHRER ST 0l , it % 50a PRI MR IE RFEE 2 E Ak
EARM KT . MARERLLB N, RY 5 BERE 70% , HEMEER R 54 30%
5.2 idZ% 50a PEATARERE & — EEARTES, K DUk 15a K EAR (B 2) o EATEARER 502 PP EANT
AT BRIE A BEE PRAKE AR B AR SRS K T3S, ik P AT MR B B AR S RIS I, T TR BRI Zh BB
5.3 EAVHAGEYETTREREER, BEH T HFRTRER. WREEBIERETHHA
T, R IR ST BBUK A, PTARE SEBR B BRAE J1R R T Ak &
5.4 HArPEAREREER SRS RERN ILAIE N 11% , 8oy — M ERENASRERERIL,
FLB/KFEABRR, B ETL TR R 23R, A T ARER S G R, X B RE AR R AR B
FERA RN AR B P BT o 59 LR T BRI R
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