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VY€ IR 35 (Phragmites australis(Cav.)Trin. Ex Steudel ) (ELAEAE Y RAIWIH A 7=, FHARSE G A VR BRI B T HCA%k it 52 A0 51 Gk A
77, #ET A SERERI IR A M BRI T B . SRR, VR IE IR JE AR A A K, Ry 2.52~3.44 kg-m™®, -3 2.9 kg m??,
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Carbon Storage and Fixation Function by Phragmites australis, a Typical Vegetation in Baiyangdian Lake

LI Bo, LIU Cun—qi, WANG Jun—xia, ZHANG Ya—juan

(College of Life Sciences, Hebei University, Baoding 071002, China)

Abstract: Wetland ecosystems have strong ability for carbon storage and fixation, and play important roles in the global carbon cycle. To un—
derstand carbon storage and fixation conditions of Phragmites australis(Cav.)Trin. Ex Steudel in Baiyangdian Lake, a typical wetland ecosys—
tem, field investigation was conducted on P.australis biomass and net primary productivity, followed by laboratory measurements. In accor—

dance with the theory of photosynthesis, carbon storage and fixation by P.australis in the wetland were estimated. Potential carbon fixation of
the vegetation was also discussed according to light efficiency. Results showed a great carbon storage in the typical wetland ecosystem of
Baiyangdian Lake (2.52~3.44 kg-m™), at an average of 2.9 kg m™. Root biomass was larger than shoot biomass, and the ratio was about 3

(2.38~3.30, at an average of 2. 90). Thus root carbon storage was about 3 times that of shoot. A typical wetland like that of Baiyangdian Lake
had a strong carbon fixation ability, 0.82~1.65 kg-m=+a™; could be 1.7~3.4 times of the average carbon fixation of terrestrial vegetations in
China, and 2.0~4.0 times of that of the world. According to the formula of light efficiency, it was still low, only 0.6%~1.2%. If the light effi—

ciency were improved to be 5%~6%, the maximum in theory, the carbon fixation ability of the vegetation in the wetland would increase 3.2~

9.0 times and reached 6.60~8.25 kg-m™ per year, the potential carbon fixation would be huge.
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FLRIESFBAIT RS EEW T A EL L H
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B, FE MBS A5 7R RE T AR BT (4 T A P AU BTk
URF 1) Fd [B)EE L 22 7, b3 EG P30, WK 5~10 m, B
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RYER 1 BRIz XSS AR, N
5.76~7.88 kg-m?2, 3 6.64 kg-m?; FREEEEK,H
2.52~3.44 kg-m?, -3 2.9 kg-m?, BERHL T ARZE R
ZAEA  TE PR, SRR IR IR T KR A
SHFEB, BT LA 43 A K 4y, T /3
AR RS 2.38~3.30, %1 2.90, B Hh T #4Mk
fiti R B3 3 5

xR 1 BFREAFHNEYERBHER (kg m™)
Table 1 Standing biomass and carbon storage of Phragmiies
australis in Baiyangdian Lake (kg-m™)

a’, EVEIEIRHL 2003 4F BT N B AT A K
AR 1.526x10* h®™, 38 1 AT AR B2 X 75 2 )
AE [ AR E ] LA E] 1.25~2.52x10° 1, A B AR
JR55 ThRE
23 B¥RAFENERE S

IRIESEREF FHZTTHE A, B iER ™ 35 /Y
ZEWIFA T HOERERI R AU 0.6%~1.2% , T #E E
TR B IERERI I ZE R 5%~6%, [H M, I JE MR b
P A A PR S AR R RO 2 0], A A TR
REJI ARG T (3R 3), & EFEIERHM =51 tRE
IR S B B B K E, W H E ik AE S AT iR = 3 B
HEY 4.2~10.0 £%, Bl 6.60~8.25 kg-m>+a,

R 3 FEREF AREG THRMREHIEBREES
Table 3 The carbon fixation capacity and net primary productivity
under different light utilizing rates

A Biomass T Carbon storage
15 H Item
Vil Range 3 Average JiFF Range 44 Average

S L3R5y 1.44~2.09 1.7 0.63~0.91 0.74
Aboveground

o A 4.32~5.79 4.94 1.89~2.53 2.16
Underground

41 Total 5.76~7.88 6.64 2.52~3.44 2.90

22 BFRAENEREN

AR ERAREORAET (R 2), B
b IR TS, H BT LIS AR
BRI, R ATk 144~2.09 kgem™?-a™, [EI Bk AE
13k 0.63~0.91 kg-m-a™, N [FF 1 I BRAE F1 05 A
RS0 > T ARZEIR o N B RS R A
72 3 R RSy IR R 30%~80% 5., BT
PR kRN 0.19~0.73 kg-m?-a”s Z5 b, HVFIER
b5 LA AR A [EI B AE T , AT 3A 0.82~1.65 kg+m™-

®2 BFRAENSNRETNEEBRES (kg m?-a™)
Table 2 Net primary productivity and carbon fixation capacity of
Phragmites australis in Baiyangdian Lake(kg+m?-a™)

EHRIFAET 1 Net  [EBRAE ST Carbon

5
A ltem Primary Productivity fixation
2 Stem 0.85~1.23 0.37~0.54
AR I} F Lamina 0.31~0.41 0.14~0.18
Aboveground
IHH#H Sheath 0.20~0.49 0.09~0.21
R4 Underground 0.43~1.67 0.19~0.73
A1t Total 1.87~3.78 0.82~1.65

FEREFIHRI%  EARIHLTE S /kg m? 2t [ERRAE 1 /kg m P a
0.6~1.2 1.87~3.78 0.82~1.65
1.2~2.4 3.78~7.56 1.65~3.30
2.4~3.6 7.56~11.34 3.30~4.95
3.6~4.8 11.34~15.12 4.95~6.60
4.8~6.0 15.12~18.90 6.60~8.25
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TRAEFEIY T =N HETR 4.2~10.0 £, 353 6.60~8.25 kg m™>+a™,

2000 4 F ] fifi i AE 4 [E1 B BE 1 Ry 4.94x10% kg
a™, 34 0.49 kg-m™-aP; LBRAH Y [ Bk BE 1 IR
0.41 kg m™- 2@ Y5 H AT DIHER (I AETE B B A [
Tk RE 7 2 4 ) i b e T X [ R BB T 9 1.7~3.4 £,
SR B BREE ST 2.0~4.0 1%, SR EARA
BRGMERREE S, T A IR 0 7 R
ISP B A v , LS4 [ B A 3 Tk R A
B RGE, 5 AH R 25 R AR SRR AR TR A
HEBR L H SRS AR TE I R R E R AR RS (R
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Table 4 Carbon fixation ability of different ecosystems(kgem2-a™)

3] 2
9 amrgenEER G caon
. 2, 1
Code Ecosystem type coverage/% fixation/kg-m™-a
f=g
1 H AR Broad leaf 642 1.63
evergreen forest
o RUHEIEAR Needle leal 418 1.08
deciduous forest
L
3 AR Needle leaf 555 1.07
evergreen forest
4 PRVHIRVEAR Broad leal 48.1 1.06
deciduous forest
5 M Bush 452 0.75
6 TREERRHL Swamp 39.2 0.61
7 #Hs Farmland 40.5 0.48
8  ¥EIIIBHE Seaside wetland 30.2 0.37
9 IR City 30.1 0.23
10 TR River 32.8 0.22
11 A Lake 194 0.15
4 ZEig

HEE R A R A Y B BR , O 5.76~7.88 k-
m?2, -1 6.64 kg-m?, FEARBRE BB, K 2.52~3.44
kgem?, 31 2.9 kg m?, H L FH0 ALY B KT
EERS, P Ay 2.38~3.30, 734 2.90, #b T #R3
ft R B3R 3 5. B TER S HAA
SR BRAE T , 4 0.82~1.65 kg m™-a™, 24> [ fili
L EBREE 100 1.7~3.4 1%, SERAEPEE3Y E5R
RE I 2.0~4.0 5. SHEARRASRGEH L, HFRE
T b 0 7 45 bR T Bk BB 5 3T IRT L BVE S AR
BRG, SHRMEGE S ENFRESREME Y. B
FEVETR ML 25 L RE R I F(UR0.6%~1.2%, iR
FEY IR I KRB R 2R 5%~6%, W EIHKEE S AT
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