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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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2.1 0.6%~1.2%
1 5%~6%"™"
5.76~7.88 kg - m™ 6.64 kg-m™
2.52~3.44 kg m™ 2.9 kg m>, 3.
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3. ’
Table 3 The carbon fixation capacity and net primary productivity
1 kg m? under different light utilizing rates
Table 1 Standing biomass and carbon storage of Phragmites 1% /kg-m?-a”! /kg-m?-a’
australis in Baiyangdian Lake kg-m™ 0.6~1.2 1.87~3.78 0.82~1.65
— e
Range Average Range Average 43 S6~11. 30~4.
3.6~4.8 11.34~15.12 4.95~6.60
Aboveground 1:44~2.09 17 0.63~091 0.74 4.8~6.0 15.12~18.90 6.60~8.25
Underground 4.32~5.79 4.94 1.89~2.53 2.16 3
Total 5.76~7.88 6.64 2.52~3.44 2.90
2.2 .
2 NN
1.44~2.09 kg'm™-a™ .
0.63~0.91 kg-m=-a™
> >
30%~80% CO,
0.19~0.73 kg-m™-a™', .
0.82~1.65 kg-m™-
2 kg m?2-a™ . .
Table 2 Net primary productivity and carbon fixation capacity of /
Phragmites australis in Baiyangdian Lake kg-m=™-a™ .
o N G /
Primary Productivity fixation
Stem 0.85~1.23 0.37~0.54 2.96 /
Aboveground Lamina 0.31~0.41 0.14~0.18 "
Sheath 0.20~0.49 0.09~0.21 /
Underground 0.43~1.67 0.19~0.73 2.38~3.30 2.90
Total 1.87~3.78 0.82~1.65 3
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2000 4.94x10" kg~
a”! 0.49 kg-m™?-a™'!
0.41 kg m™- 2™,
1.7~3.4
2.0~4.0

4w,

4 [14]

Table 4 Carbon fixation ability of different ecosystems kg m™?-a™

M ati Carobn
ean vegetation
Code Ecosystem type °© fixation/kg-m™>-a™

¥ P coverage/% &

| Broad leaf 64 163

evergreen f()I'ﬂSl

5 Needle leaf 41.8 1.08

deciduous forest

Needle leaf

’ evergreen forest 353 1.07
4 deciduoustloOrZ(sllledf 48.1 1.06
5 Bush 452 0.75
6 /[~ Swamp 39.2 061
7 Farmland 40.5 0.48
8 Seaside wetland 30.2 037
9 City 30.1 0.23
10 River 32.8 0.22
11 Lake 19.4 0.15

5.76~7.88 kg

m™~ 6.64 kg m™ 2.52~3.44
kg m™ 29 kg m™
2.38~3.30 2.90
3 .
0.82~1.65 kg'm>-a™
1.7~3.4

20~40 .

0.6%~1.2%
5%~6%

4.2~10.0 6.60~8.25 kg'm™-a™
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