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Abstract: Leaf dark respiration plays an important role in plant carbon balance, but the characteristic ecological
physiological effects of air temperature variations on leaf R in urban areas is not well known up to now. Leaf dark respiration
during illumination varies between 16% and 77% of the respiratory activity in darkness, and the light inhibition of dark
respiration seems to depend on the photosynthetic processes, and to lead to daytime carbon loss of plant leaves, which has
important ecological effects on plant carbon balance. In this research, we used Li- 6400 ( Li-Cor, USA) to make four
different treatments of urban short-time air temperature raising (USATR) to examine its ecological physiological effects on
leaf dark respiration (R) and typical photosynthetic characteristics in Beijing urban areas. We examined the ecological

results of these four types of daytime USATR for affecting leaf dark respiration and photosynthetic characteristics of Rosa
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chinensis. The results show that; (1) Daytime USATR observably improved Transpiration rate (T.), while it decreased
intercellular concentration of CO,. Stomatal conductance ( Gs) in daytime USATR decreased in Summer, but in Autumn
observably improved. (2) In daytime USATR of 5°C in Summer for R, was significantly higher than that in daytime USATR
of 2°C (P<0.05) ,but daytime USATR of 2°C had not obvious significances ( P>0.05) ; In daytime USATR in Autumn of
5°C for R, was also significantly higher than that in daytime USATR of 3°C (P<0.05), but daytime USATR of 3°C had not
obvious significances (P>0.05). Four different types of daytime USATR in Summer and Autumn had obvious significances
(P<0.05) on daytime R measured by shading leaves (R, ). (3) Daytime USATR of 5°C in Autumn had obvious significant
effects (P<0.05) on light-inhibited leaf R, but the other three types of daytime USATR were not significant ( P>0.05).
(4) In Autumn, the sensitivity of R, and R, to temperature variations is higher during daytime USATR of 5°C than that in
daytime USATR of 3°C (P<0.05); In Summer, daytime USATR of 2°C and 5C for R, and R, had not significantly
differences (P>0.05). The findings in our study are important for improving the estimation of urban leaf carbon loss under
daytime USATR in urban areas, and are also beneficial to help build method to analyze plant carbon sinks for urban green

spaces.

Key Words: urban short-time air temperature raising (USATR) ; daytime respiration in light (R, ) ; daytime respiration
measured by shading leaves (R, ); light-inhibited leaf R; photosynthetic characteristics; Rosa chinensis; urban areas
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Table 1 Soil conditions in the four observing sites

- 2N £ C
Soil H C/N
RHE Sol P Total nitrogen/ ( g/kg) Total carbon/ (g/kg)
${H Value 8.48(0.153) 0.104(0.004) 1.857(0.044) 17.83(1.055)

M52 )5 1 Measurement method HA 3
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1.3 SEgrik
1.3.1  E B

PEH 2012 4FE 28 A 58kZFE 9 A 14 (9:00—
11:00) BB RS, R EHE Li-Cor 23 42 =AY Li-
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FE 25 S R Origing #i4-22

2 EHRE5S

2.1 H BEHEXH B E SN

e 2 s, R B 30 S SALFE(G,)
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Table 2 Comparison of temperature sensitivity ( Q) of dark respiration of Rosa chinensis under different USATR treatments in different seasons

B IR AL
WAL Q)
Rate of variation of respiration
per unit USATR of 1°C /
(pmol m™2 s7'C™1)

AR C
USATR treatment

LR IO
MEASALIE (Q))
Rate of variation of respiration
per unit USATR of 1°C /
(pmol m™2 s7tCc™)

AL IR
HTW/Q,HS{E( Q( 1-RL/RD) )
Rate of variation of respiration
per unit for light-inhibited/
(%/C)

(&Sl 20—23 0.033+0.015 a
USATR in Autumn 20—25 0.08920.011 b
eSS 28—30 0.045+0.029 a
USATR in Summer  28—33 0.058+0.032 ab

0.025+0.011 a 1.016+0.571 a

0.049+0.016 b 4.488+0.251 b
0.031+0.013 ab 2.865+0.672 ¢
0.049+0.007 b 1.448+0.813 a

B A V2 B bt iR 22 R IF) TR RIR 28 53K 5% 357K Q A BEHGIE 1°C A7 GREITIE (R, AHXS AR ALAE, Q, R B34 1°C TEOLRE AT
(RDM:EXQL’E’HS{E,Q( \-RL/RD) AR 1°C e e R AR KT A5 L { ; USATR: urban short-time air temperature raising

3 iTtig
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SRS PR G R, T SO T SO B AR
SIRBAETE . 1961—2000 4EJL i X 5RBIX
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ARG, B R EE S T A 2RI E
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BE(P>0.05)(K2),

FEPI I O Bk AR 2 SR A 58 Tk 52, 9 54
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TNEXTTF ATP I NADPH B9 W75 75 2, X NI FE 7
FEPE I VR (AR S e P i p
W i I 2 P 7T R AR, ok 2 ik Ak B X I 417 o -
A EZW(P<0.05) (B 3), il B Ft e, e
il P A AR, 302 3 5RO 2 3, 32 1T 2 0 555
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TF 5% SRS Ab R 5 A X 5 /0N, VAT FE B A A 5 i 0
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6400 St ASCFAE il 52 W) A ) P I AR S I O
R GILRE (CO, 55 RASEILLIE Pk 01494l b B
AR A RSP AN, oA IR R S R X S P AR 2
PR /N RUBE AR A AR, A RE S IR 35 T A ) ) 2R 25 X
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