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Abstract: Oak forests comprise the largest forest area in central China and are the potential carbon sink, while we know
little about the carbon dioxide flux of oak forests in the transitional zone from subtropics to warm temperate, China. Using an
open—path eddy covariance system and micro—climate instruments, the CO, flux, photosynthetic active radiation (PAR),

air temperature, soil temperature and precipitation were simultaneously observed in a natural oak ( Quercus aliena) forest at
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Baotianman National Nature Reserve. Based on the data sets during January to December 2017, dynamic change of CO, flux
at different temporal scales and its underlying mechanism were analyzed. The results indicated that the diurnal and seasonal
variations of CO, fluxes showed an obvious single peak pattern. The oak forest ecosystem was a carbon sink during the
growing season ( May—October) , while a carbon source occurred during the non—growing season. Net carbon sequestration
and emissions peaked in July and April, respectively. Mean annual net ecosystem productivity ( NEP ), ecosystem
respiration (Re) and gross ecosystem productivity ( GEP) were 569.4, 529.9 and 1099.3 g C m ™ year ', respectively. The
relationship between net ecosystem carbon exchange ( NEE) measured at half — hour interval during night and soil
temperature at depth of 5 ¢m can be expressed by an exponential equation (R*=0.21, P<0.001), with its temperature
sensitivity coefficient (Q,,) of 2.2. A low temperature at night and in the non-growing season at high elevation resulted in
lower Re throughout the year. The relationship between NEE and PAR at daytime could be well expressed by a rectangular
hyperbolic equation during growing seasons. Monthly initial light use efficiency, maximum photosynthetic capacity and
daytime Re were 0.06—0.12 wmol CO, wmol ' photon, 0.44—1.47 mg CO, ms™" and 0.07—0.19 mg CO, ms™",
respectively. Both higher vapour pressure deficit in July and August and higher soil moisture at the end of the growing season
inhibited carbon uptake of the oak forest, indicating a negative effect of increased precipitation on carbon sequestration at

the end of the growing season.

Key Words: transitional climatic zone; natural oak forest; CO,flux; vapor pressure deficit
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Fig.3 Diurnal variations of monthly mean net ecosystem carbon exchange (NEE) in a natural oak forest
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Fig. 6  Relationship between nighttime ecosystem respiration
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high turbulence( U~ >0.11)
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Table 1 Comparison of parameters for the relationship between daytime net ecosystem CO, exchange ( NEE) and photosynthetically active

radiation (PAR)

A IR AR o b A R PRI A AT IY
Month ( wmol CO, pmol™" photon) A/ (mg CO,m™2 s71) R,/(mg CO,m™2s7")

3 0.12 1.03 0.18

6 0.08 1.40 0.15

7 0.09 1.47 0.19

8 0.07 1.33 0.14

9 0.07 1.02 0.10

10 0.06 0.44 0.07

a: VIR YCRE R R R Initial light use efficiency; A, : B K& R Maximum photosynthetic rate; R,: [1KERRF MK Ecosystem

respiration at daytime

%2 2017 &£ 6—9 A NEE, %= 5 X EHIEE F7£ 30min RERHE X1

Table 2 Correlation between daytime NEE residual and main environmental factors at the half—hourly scale from June to September 2017

VEE 23R TR 22 T E K
Month Air temperature Saturation vapor pressure deficit Soil water content
6 -0.102* 0.035 -0.105""
7 0.01 0.229 " 0.055
8 0.002 0.251 " -0.023
9 -0.048 0.15"" 0.185""

# P<0.05; * * P<0.01.
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S QAL NG R R T/ IR S A PR ik (4 AR PR AR S 5 AR K | R3S K AN VPD TEC B Y
HEILHIE 5 A0 SWC M, FNM 58 K E S 2B RIS AR, mEA R Zrhi,
VPD Lt SWC XA 28 R G54 77 71 ( Net ecosystem productivity, NEP) A5 0 BT R B 4524 X b 5t BT
TEARMRA B N TARAGRFFE I, 2= (6—9 H ) i) NEP [ 75 PAR A& = Z 4, VPD WY f ok, JFE
PRV FEAL B/ GRS AR A TR ESE T 3K — o, X SR AT IR Ie 25 50— 5, X T e B ik — B B
A A I TET AR R, 64 v 4 B A UK 7 98 25 /K R AR AR 2 P DA AR TR 1 = 4 e /K 2 iR
SEM B, FATHULIE] 9 H £ 1) 38 5 7K 5 T i 23 X Bl OO AR T, 3k w] B8R K Dl 2017 4 9 A 4y
R K ot 5 A A B D e 207 T 98 7K e A g 2 X AR 2R I A A 2 A S M A A T IR LA 1) R
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5 H 1 R NEE A W 87RO R BA — D EMEY 5.03°C, BT 15 150 22 X6 A 1l X i W57 A i) o
EHL
3.2 WL P B R AR A A R GE BRI S

A KA 30min REERY NEE F1 PAR (2GR AT LR B H B9 CRe FITRUR i O G R %S
B, BUNERMR A 2209 H S0 R G RE R AR 0.08 wmol CO, wmol ™' photon b T-HHPN A Tk AY 0.032' 1l
B /NRIEA TAR 1Y 0.02 5, I 2 &5 T Harvard ZRFK A9 0.044 RS E S2AKY 19 0.034, 5K E
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Fig.8 Effects of daily air temperature difference and daily average temperature on daily amount NEE during growing season
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