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Estimation of CO, fluxes and its seasonal variations from the effective

management lei bamboo ( Phyllostachys Violascens )
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Abstract: Greenhouse gas emissions broken the balance of the carbon budget in global biogeochemical cycles. Forest
ecosystems plays a great important role in maintaining the carbon- oxygen biosphere balances by absorbing CO,.
Quantifiable forest carbon sinks has become hot spot in worldwide research. As species of high economic value,
Phyllostachys violascens was widely planted in south of Yangtze River with an expanding planting area. Due to shorter
growing season and efficient operations, bamboo forestcould not olny brings significant economic benefit but also has a
meaningful impact on climate change and forest carbon sinks. Under a special style management as well as its own eco-
physiological processes, Phyllostachys violascens has both characteristic of forest and farmland system. Comparing other
types of forest, Phyllostachys violascens had a greater annual photosynthesis intensity, a shorter cuttingeycle, masses of
planting area and consideralbe potential capacity of the carbon sink.

But about bamboo flux process and solid carbon ability reported in the literature at home and abroad is very few,
enhancing the research is highly requirement. In subtropical regions to establish long-term continuous observation of the flux

tower, to reveal bamboo carbon source and sink process and the mechanism which influence carbon balance has profound

EEWA : HEKARR:E RIS (61190114) 5 [E5K 973 & T FERIAF 58 & R M43 H 5E 4> (2011CB302705,2010CB950702, 2010CB428503 ) ; #ft
VLA E S AT AT BA (2010R50030 ) 5 W VLMK 2 0F 58 A4 BHIF BT L4 101 H (3122013240142)

Y5 B #A:2012-03-30; &iTHH3:2012-09-26

# W IHAEH Corresponding author. E-mail ; jianghong_china@ hotmail. com

http ://www. ecologica. cn



11 4] Mz 2 N B S ATsk o, il & A3 Je Z= 15 A8 AR AIE 3435

significance for regional scale characteristics of ecosystem carbon balance research and it have inspired guiding role. In the
Zhejiang, linan city establishedbamboo forest flux observation tower, pick up three dimensional ultrasonic anemometer,
H,0/CO0, infrared analyzer, and multi-layer gradient of the temperature and humidity, wind speed, the radiation of the
conventional meteorological instruments, from September 2010 observation so far. In a year of observation data basis,
through coordinate rotation correction data, through the threshold to eliminate quality control, the application of average
daily variation method (MDV) plug fill a gap of data, and related calculation and analysis.

Annual carbon fluxes from high-efficiency management of bamboo forest were measured using eddy covariance
technology. The observation were to investigate the variation of CO, fluxes on seasonal scale, analyze the relationship
between carbon budget and related environmental factors. Results showed that annual carbon budget of bamboo forest
ecosystem was a carbon sink. Carbon sequestration capacity of bamboo forest was less than that of Phyllostachys heterocycla,
Cunninghamialanceolata, paddy fields and farmland in northern China. The research indicated; annual NEE ( Net
Ecosystem Exchange, NEE) ( 126.303 gC-m™a™') , RE( Ecosystem Respiration, RE) (1108. 845 ¢C-m > a™') and GEP
( Gross Ecosystem Exchange, GEE) (1235.15 gC-m™-a™'). Except covered in winter ( December-February), carbon
budget for other months was carbon source. Carbon sequestration peaked in November,then in June. It showed a double—
peak curve. Carbon emissions peaked in January. The diurnal variation of bamboo forest carbon flux was significantly
changing with seasonal pattern. With mean annual value of 11% , the annual carbon sequestration efficiency was highest in
November(33% ) and was negative from December to February. Ecosystem respiration peaked in summer, which would be
increasing along with the higher soil temperature by straw mulching in winter. Annual RE has an exponential relationship
with temperature. In winter, temperature in plantations was a major factor in CO, fluxes variation. Meanwhile a large

number of organic mulch leaded to an increasing carbon emission.

Key Words: eddy covariance; NEE ;leibamboo ;cover-warming; forest carbon sequestration
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*1 FRAEYHEESIT
Table 1 Statistical effectivedatamonthly

Aty H A 3k % WA K/ %o Aty H KA K/ % A R/ %

Month Effective data on daytime Effective data on night Month Effective data on daytime Effective data on night
1 82.70 41.69 2 88. 64 44.23
3 83.87 49.88 4 83.18 55.77
5 77.42 52.05 6 71.67 48.33
7 89.59 55.33 8 57.77 33.00
9 75.97 43.92 10 84.16 54.84
11 93.03 52.95 12 82.70 46.15

-1 Average/ % 80. 87 48.18
2 ZBRE55M

2.1 HFMRELHETFHET AL

NWLIEHE M 2010 4F 10 H 3 2011 4 9 H M ie4E8dE . BP9 2011 457 A 8 H 30.21°C , Ak
2011 4F 1 A 17 H-5.50C, HFBHREHEFIUE 2, 2FERE&SR 7 A, &R 1 H 06 A SR 2
L SSIRANN BN R 6 A i/ 12 A BN 5z XA R B 2 AR R SR AR LA bR 22 5 K,

*2 BAKKETEL
Table 2 Meteorological factors monthly

\ R . SRR W i it
A TR AR e Photosynthetically SR
Month  Temperature of air /C  Relative air humidity/%  Soil temperature/C active radiation "a‘“/"ilr’j‘"ny
/(umol-m™2-s7")

1 -0.47 66.96 10.28 181.97 98.45

2 5.37 67.53 10.03 246.83 56.8

3 8.25 59. 14 11.40 313.28 103.4

4 15.47 61.61 14.29 378.91 121.1

5 19.28 68.67 18.06 325.63 96.85

6 23.36 79.79 21.89 272.34 290.75

7 27.61 74.99 25.63 411.11 186.3

8 26.89 76.01 26.02 368.35 154.25

9 23.15 77.45 23.30 314.68 95.6

10 17.06 76.59 17.49 261.01 98.9

11 12.05 72.27 12.79 243.91 78.55

12 6.77 64.45 12.54 236.76 38.55

2.2 HEB ARG

1 A B 2409 H SRR AT AR O NEE 24U ARk, R B0 78 1 K38 1 (8, 7 (i) i (L, 7
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42 J NEE HIES 6 & ETE 7:30—8:00,NEE S R A{E I BLAE 1200 Fif5 ., 3—8 H Byl 45 5 22 fh Ay ZI 1l
R AAER 2N TRk Z 54 Z 2 6] ,NEE i 1E5 7% 42 7E 7.00—7.30 ,NEE fig K G fE H BLZE 11.00—11:30,

MAAE NEE 28467, SRR ISR 126.303gC-m 2 a™ | SMUAERRIC . 53X B/IN T AR FH A k) 4
Xt BAT AR BE 1 509gC-m ™ a™ AN 348gC-m ™ a™" AYMHE) | 2k SIS TV 21 58 Fr b b X XU b
g3 200 AN R AR B 5 8 T R R BT RE ) 8 311—629gC-m ™ ™' B AT 4R BB AE 1 B/ N Tk
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Table 3 Simulatecover and no-cover carbon emissions changes

At B TE# R nHERL

Month Cover/(g-m™2+ J7") No-cover/(g-m™2+ A1) Emissions add to/(g-m™2+ A1)
12 60. 61 39.05 21.56
1 52.06 25.54 26.52
2 60.99 38.26 20.53

http ; //www. ecologica. cn



3442 AR 33 %

x4 SHELERBRNFTH (L 666. Tm* i)

Table 4 Input-outputin the effective management ( calculate with 666.7m?)

iy A Input 7= Output
Month Jti e/ kg S (TR BHE) /kg T (THE) kg 5 (B ) /kg
Fertilization Mulch ( straw&chaff) 0ld-bamboo ( dryweight ) Bambooshoots ( fresh weight )

2 25 500

3—5 100 900 850

7—8 100
11 2000 4500

12—1 150 9000 150

3 ZiRERE

AT T RN T 2878 0 B P MORGE 45 0 A2 B AR R #2740 il it 19 A8 fh e 34 [R5
T A TR T IR AR PO G AR DL B RRTE sm, FSE R

N T LB M TEITMAEZS RGE A H ikl 574 H AL A ;2010 4510 H #2011 429 A8 H
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2 HAOy i, oA H A il 3 el 5 I S i 2 TR AT MRS R 80 A U Y NEE 7528 fhist
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