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DIURNAL AND SEASONAL CO, EXCHANGE ON CLEAR DAYS IN
A TROPICAL SEASONAL RAINFOREST OF XISHUANGBANNA
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Abstract Tropical forests play an important role in altering the carbon budgets of terrestrial ecosystems. We
examined patterns of diurnal and seasonal net ecosystem CO; exchange (IVEE) i a tropical seasonal rainforest
of Xishuangbanna on clear days between November 2003 and October 2004. We found that the diurnal dynam-
ics of NEE showed a single_peaked curve. During daytime throughout the year, NEE increased with solar ra-
diation after sumrise, but fluctuated after sunset. Values of NEE ( absolute values) in the foggy cool and wet
seasons were greater than those in the dry_hot season during daytime. During the night, NEE values were
dominated by soil temperature and soil water content and were highest in the wet season, followed by those in
the dry_hot season and lowest in the foggy_cool season. NEE, water vapor deficit ( VPD) and air temperature
(Ta) curves all showed pronounced seasonal variation, but photosynthetically available radiation ( PAR) did
not vary significantly. Maximum photosynthesis rates ( Pmax) and dark respiration rates ( R.) were greater
when VPD 216 hPa than when VPD< 16 hPa, whereas photon density ( @) was the opposite. Re was also
greater when Ty 225 °C than when T'.< 25 C in the three seasons. @ was reduced when T, 225 C in the
dry_hot and wet seasons. The Py inaeased in the dry_hot season and decreased in the wet season when T', >
25 C. Our data suggested that PAR is the main fador influencing NEE diurnal dynamics, whereas both VPD
and T, play a major role in regulating NEE seasonal dynamics.
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Fig. 1 Diumal dynamics in the CO, flux above the canopy (F' ), CO,
storage flux (/) and the net ecosystem CO, exchange
(NEE) in different seasons
a. Fog_cool season b. Dry_hot season c.

Wet season
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Fig. 2 Diumal variations of net ecosystem CO, exchange (NEE), photosynthetically available radiation ( PAR), air
temperature ( 7')) and vapowr pressure deficit ( VPD)
1 NEE PAR VPD T,
Table 1 The partial comelations between NEE and PAR, VPD and T,
Fog_cool season Dry_hot season Wet season
r p n r p n r p n
NEE & PAR - 0.6040 0.0007" 503 - 0.5574 0.000"" 260 - 0.6020 0.000"" 301
NEE & VPD - - - - - - 0.1237 0.031" 301
NEE & T, - - - 0.1520  0.014" 260 0.197  0.037" 01
* 1 p<0.05 ** : p<0.01 *** :p<0.001 - : Incomspicuous correhtion  NEE, PAR, VPD, T ;: 2 SeeFig. 2
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Table 2 The relationships between NEE) and PAR at different VPD during day time
Fog cool season Dry_hot season We season
Season WD 216 hPa  WPD< 16hPa  VPD 216hPa  WPD< 16 hlPa  WPD 216hPa  VPD< 16 hPa
Maximum photosynthesis
rtes (P ) 24. 05 19.66 25.56 12.92 23.04 20.72
Photon density (a) 0.0258 0.076 6 0.043 3 0.09% 2 0.084 6 0.086 4
Dark respiration rates (R.) 4.27 4.16 9.64 3.70 13.05 4.81
Determination coefficient ( R?) 0.77 0.49"" 0.54™ 0. 60" 0. 40" 0.49™
Number ( n) 50 455 124 145 81 22
* 1 p<0.05 **: p<0.01 NEE, PAR, VPD: 2 SeeFig. 2
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Table 3 The rehtionships betwveen NEE and PAR at different T, during day time
Fog_cool season Dry_hot season Wd season
Season T,225 C r.<257¢C T,225°C r<2 7T 7,225 C r<257¢C
(Prax) 19.74 19.75 23.52 12.15 20.00 24. 60
(a) 0.08 1 0.0727 0.053 1 0.0722 0.0536 0.0855
(R 9. 66 4.910 9.17 2.32 7.6l 4.70
Det emmination coefficient (R ?) 0.67 0.5 0.54™ 0.54" 0.3 0.55"
Number ( n) 30 475 177 89 148 156
*:p<0.05 ** : p<0.01 NEE, PAR, T 28eeFig. 2 P, ., a, R;: 2 See Table 2
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