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Differences of Stem CO, Efflux Among Individual Trees of
Schima superba and Effects of Sap Flow~
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Abstract The differences of stem CO, efflux (£) among individual trees and effects of sap flow on £_have affected the
accuracy when calculating the respiration of a forest ecosystem. In a Schima superba plantation forest in southern China,
infrared gas analyzer and self-made chamber were applied to measure the stem CO, efflux of five sampled trees, with stem
temperature (0), air temperature and sap flow density recorded synchronously in wet and dry seasons in 2009. The results
showed that 6 was positively linear-correlated to air temperature, while E_was exponentially related to 6. £ was found
significantly different between July and October, indicating a clear seasonal variation. £ was significantly different among 5
sampled trees, and mean £_were 3.12, 3.60, 5.52, 6.98 and 8.09 pmol m? s™', respectively. In the meantime, O, also significantly
differed among the sampled tree individuals ranging from 1.97 to 4.24. E_of Treel, Tree2 and Tree4 had a significant
,5» E, at 25°C) than that
at night. Both the variation of £ among the individual S. superba, and the E changes based on the timing of measurements can

correlation with sap flow velocity at daytime, which resulted in higher standardized stem CO, efflux (R

mainly be explained with stem temperature, growth status and sap flow velocity. Fig 3, Tab 6, Ref 35
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Table 1 Tree form features of the sampled trees

SHETR ) 1

LM e M SEMEIA AT PRz 5L

LiiREs . Canopy Sapwood Bark
Age DBH Height . .
No. () (dlem) (him) size area thickness
(4/m?) (4/m?) (6/cm)

Treel 24 19.4 8.5 14.73 2.5%x102 0.60
Tree2 24 13.3 9.5 15.81 1.2x102 0.30
Tree3 24 220 11.4 25.20 3.2x10 0.55
Treed 24 17.5 8.8 18.72 2.0x102 0.93
Tree5 24 240 12.1 32.40 3.8x102 0.80
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Table 2 Regression analysis between stem temperature of the
five sampled trees and air temperature

W A% (1= 75 7 HERH  MRRH
No. N Regression equation R? P
Treel 117 »=0.6394x + 9.7952 0.71 0.000
Tree2 117 »=0.5928x + 11.293 0.76 0.000
Tree3 117 y=0.6707x + 0.8777 0.68 0.000
Tree4 117 »=0.707x + 7.3948 0.70 0.000
Tree5 117 y=0.5706x + 10.834 0.67 0.000

22 WFCOBRMBESHMTRENXER
E50 HZZ LA, E W 1 BLAE 15:00~17:000F,
JETF0, (E1) . 1~ SRR P E (6530 243.12., 3.60. 5.52.
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Fig. 1 Diurnal variations of stem CO, efflux, stem temperature and air temperature in dry (a, b) and wet (c, d) seasons
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Table 3 Mean, maximum and minimum of stem CO, efflux and
stem temperature of the five sampled trees

BEFCO, NG it

W (E /umol m s™) WFEEE (0/°C)

No. Mean Max.  Min. Mean Max. Min.
Treel 3.21+1.02 6.04 1.39 28.53 £2.58 33.01 23.29
Tree2 3.60+1.41 735 1.36 28.65+2.32 32.92 23.51
Tree3 5.52+196 9.87 2.43 28.50 +2.76 32.59 23.27
Tree4 6.98+2.18 13.80 3.57 28.09 £2.87 31.87 22.36
Tree5 8.09+1.58 12.06 5.12 27.53 +£2.37 31.19 23.10

2B TR, SRR E 550 03T DA B AHIOG (R
4), 0, H1.97~4.24, R*40.61~0.93. R Z 4] E [ F-AE A W]tk
ANTR], 158 [ B A AS [R) AN A4 X5 60, 1 o o A 25 55
23 BMFCOBMBESRMEENXR

N5 S (PAR) UK 5 B (VPD) 24 K 78
[ 1 £ BLIK B R, FRATA A T 22 R (07:00~17:000F)
PR AR 0 0l o SRR RE R RO T8 v 5 PAR  VPD AT A 6 1
SHF (K5, R B g YR B EA 2 (P<0.01).
T ZEv 5 PARFI VPDAH S MEA SR AR Ry (2t Il A R 8800 5o

~.’w‘ 12
B oL@ BTFEDy LAl &
S Og=
g /ﬁ? Wet A a
S g
X ol B ab
i 5
ol b
B 4r
¥ b b
Q 2t
@]
s
E 0 1 1 1 1 L
Treel  Tree2  Tree3  Treed  TreeS
40 FERY Sampled trees
b
A A A A B
5 0T ab a ab b b
<
N 20
e
H-
Bt
0 1 1 1 1 -
Treel Tree2 Tree3 Tree4 TreeS

FEA% Sampled trees
P2 TR DB T CO R0 SRR B L AL
Fig. 2 Comparison of stem CO, efflux and stem temperature among the
sampled trees in dry and wet seasons
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Table 4 Temperature coefficient (Q, ), determination coefficient

(R?) and significance level (P) of exponential regression between

stem CO, efflux and stem temperature of the five sampled trees

WS RN RERN HERN Sig.
No. N w R P
Treel 114 3.13 0.81 0.000
Tree2 114 4.24 0.61 0.000
Tree3 114 4.06 0.93 0.000
Tree4 114 2.85 0.83 0.000
TreeS 114 1.97 0.65 0.000
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Fig. 3 Diurnal variations of sap flow velocity of the five sampled trees in dry and wet seasons
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Table 5 Linear regression between sap flow velocity and photosynthetically active radiation (PAR) or vapor pressure deficit (VPD)

Fekbr FEAZL Treel Tree2 Tree3 Tree4 Tree5
Parameter N R? P R? P R? P R P R P
AN PAR 183 0.66 0.000 0.47 0.000 0.52 0.000 0.55 0.000 0.41 0.000
KIET B VPD 183 0.58 0.000 0.56 0.000 0.17 0.000 0.65 0.000 0.18 0.000
*6 REIRTERFEERNELRE 425 CRHFCO,FMER (R,) L&
Table 6 Comparison of stem CO, efflux at 25 °C (R,,) at different time among the sampled trees

i B¢ Time Treel Tree2 Tree3 Tree4 Tree5

07:00~17:00 2.16 2.20 3.11 4.88 6.54

18:00~06:00 1.99 1.80 3.15 4.80 6.73
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