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Impact of land pavement on photosynthetic characteristics of common greening trees in Bei-
jing, China. WANG Xu-ming"*, CHEN Yuan-yuan', WANG Xiao-ke'* ('State Key Laboratory
of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy
of Sciences, Beijing 100085, China; >University of Chinese Academy of Sciences, Beijing 100049
China).

Abstract; Land pavement has impacted urban tree growth and its ecosystem service, and it is nec-
essary to investigate the key physiological processes of urban trees grown under land pavement. To
study the impact of land pavement on photosynthetic characteristics of common greening trees in
Beijing, a field experiment was designed with three treatments: the control (the non-paved) , pervi-
ous pavement and impervious pavement, and the leaf net photosynthetic rates and related physiologi-
cal-ecological parameters of two common greening trees ( Fraxinus chinensis and Acer truncatum) in
Beijing were measured in the 4" year after planting. Results showed that the photosynthesis of F.
chinensis and A. truncatum showed different responses to different types of pavement, the net photo-
synthetic rate was significantly decreased for F. chinensis under both pervious and impervious pave-
ments and for A. truncatum only under impervious pavement. The air relative humidity and soil volu-
metric water content under pervious and impervious pavements were lower than that under the con-
trol, which reduced water amount available for trees. The lower net photosynthetic rates of F.
chinensis and A. truncatum under impervious pavement were mainly attributed to the decrease in leaf
stomatal conductance. The PS1I effective photochemical quantum yield (F '/F ") of F. chinensis
was significantly lower under pervious and impervious pavements, while the PS Il actual photo-
chemical quantum efficiency (@, ) and apparent electron transport rate ( ETR) of A. truncatum
were significantly higher under impervious pavement.

Key words: pervious pavement; impervious pavement; net photosynthetic rate; chlorophyll fluores-
cence; urban tree.
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2016 ,SPSS 17.0 i1 Origin 8.0 FX{F 47 SR 15 43 Br
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Xt B >33 7K B AL > AN K 4K ( P<0.05) 5 % F oo EMN
M5, AL A RH f/) B 5K T35 R
(P<0.05) , NBE/KM LI VWCS 5 21K T X B
FZE KA 2 (P<0.05).2 YT, =5 Ul
(T,) R EE (T,) 45 76 55 Hh 3R (H] 22 3 R | 3
Al g i AR A s e 2 0 T AR L (LAL) P2 AT
U () SHE T R 5 I o UL .
2.2 N7 55 M 6T 1 G S S AR S B AiE
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HE 1 LA, A A EE (P, bR 8 H
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TP, BR10 H 3 FlhE s R 22 5 AN B E 46,8
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31.0%F1 34.8%. NS 756 H AR (T, )8 H 3 T o th
R ZFALE,9 HARB KL KT Xt
HE(P<0.05),10 H F3 0 Xt B > 37 K B 1k > A 15 7K
fk (P<0.05) s JTCEM T, 8 H i /K fbHh 3 d 5 (P
<0.05),9 H A K64k 3% AT X (P
<0.05) ,10 H 7 KB AL FIAN I 7K B A & 35 i 35 1%
FXFHE(P <0.05) . 8% F1 0 52 AR [) 788 56 i 26 7] <
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FH B AR TN IR (P<0.05) , JLEM €, 8 A IR E
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Table 1 Difference of ecological factors under different types of pavement ( mean+SD)

A HFRAA ZERE T,  ESRMxNEE RH O RIEEREE T, RHHRRE KR

Tree species Pavement type (°C) (%) (C) VWCS (%)

F %t #8 Control 29.88+3.87a 51.6+5.4a 19.97+2.83a 22.2+2.5a

Fraxinus chinensis #EIKAELL Pervious pavement 30.13+3.66a 49.4+4.3b 20.03+2.96a 16.5+3.2b
A K AL Impervious pavement 30.05+3.89a 48.3+4.3b 19.83+3.28a 9.5+2.7¢

TLEM X HE Control 27.60+5.36a 48.7+3.0a 18.98+3.11a 21.5+1.6a

Acer truncatum #EIKTEAL Pervious pavement 27.66+5.97a 48.1+5.3ab 20.02+3.41a 21.0+0.8a
B K AEAE Impervious pavement 27.46+6.20a 46.1+6.5b 19.60+3.93a 18.3+1.0b

[FI BN AN [R] NG b e s AR R A FhAS [] 3 e 25 R 1Y 22 57 18 3% ( P<0.05) Different lowercase letters within the same column meant significant difference

among different types of pavement of the same tree species at 0.05 level.
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Fig.1 Leaf gas exchange characteristics of Fraxinus chinensis ( 1 ) and Acer truncatum ( 1l ) under different types of pavement
(mean=SD).

RFR/NG AR MR A 5 AR #2628 7] 22 5 8 3 ( P<0.05) Different lowercase letters meant significant difference among different types of pave-
ment in the same month at 0.05 level. T[] The same below.

FI A B KL R 5 (P<0.05) , JTCEM L, 2.3 A T2 55 b2 x5 (1 T 52 U 4% 28 58 04
Bk 8 H B KAk th 3 5K T X RSN (P<0.05),9  TERYEZI
AR 10 A AS[A) 7 35 b 2 0] 25 7 38 1 3% I 2 aT LU FIE ST R PS ITAE S0
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Fig.2 Chlorophyll fluorescence characteristics of Fraxinus chinensis ( 1 ) and Acer truncatum ( Il ) under different types of pavement

(mean=SD).

fh2tim e (F,/F,)) RN 8 H B KIg AL %
BEMRTAZE KGR (P<0.05) ,9 HiE KL
FUAN I 7K A Ak b 6 1) (3 5 AICT X R (P<0.05) ,10 A
FEBA X HE >3 K Bk > A3 KA 4k (P<0.05) ; T F
WF,/F," %5 A SR 7 5 2 0] 22 S YR B3 0
PSIT 5 o o0 SEBR VG A 2t T 80R (D ) AR
L {538 % (ETR) 3R 0 8 H Rk fbih %
B (P<0.05) ,9 H A 10 A AN 7 w5 b %10 22 7 2y
ANEZE T Doy A ETR LN 8 A RiBK

T Ak b 2 % 5 ( P<0.05) , 10 A A /K Rk 3 i 2%
= TR (P<0.05) .
2.4 FUSFDTE GO GRS A A S
PSS Y E S AR

B S FIC EEOLA HR (P,) SAEMAES
K19 Pearson AT AT LIA H (2 2) X F A
M, P, 57T . g M &gy BB EFEHELER(P
<0.01),5 T, 7 M ETR £ R FIEM LKA (P
<0.05) ;X FILEMM T ,P, 5T Mg B EIE

x2 BEMTENSLGERSEEESETH Pearson X RE

Table 2 Pearson’s correlation coefficient between the net photosynthetic rate and physiological-ecological factors of Fraxinus

chinensis and Acer truncatum (n=18)

TRl FEIRE AR HERE R ENER SIS MEco, mhmiA RSl PSIEROE PSR FEMHLT
Tree species T, AR T, EKE T, e KRIETER BREIE R Sl (R
R wes ¢ VD, L MH ORTHE ER
F/'/F) Doan
[ s 0.685 * -0.389  0.710* 0.513  0.885** -0.424 0.466 -0.050 0.344 0.839 * * 0.748 *
Fraxinus chinensis
JEFEM 0.740 * 0.620 0.648 0.576 0.863 * * 0.628 0.569 -0.713* 0.161 0.299 0.262

Acer truncatum

* P<0.05; * * P<0.01.
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Table 3 Determination coefficient of influence factors on the net photosynthetic rates of Fraxinus chinensis and Acer trunca-

tum

b AR AN TERE AR EMECR SALREE M co, whmiA AL PSIUAKOL PSIUN RMHF

Tree species T, B T, KR T, g e KRETEE RREIE e T hOEEOL G
RH VWCS c, VPD, L, e feFRF ER

FU/F R Doy

Bl 0.032 0.085 0.021 -0.021 0.055 0.964 0.070 -0.187 -0.128 0.092 0.106 -0.213

Fraxinus chinensis

TLEM 0.061 0.264 0.047 0.075 0.422 0.439 0.083 -0.706 -0.474  -0.003 -0.056 0.051

Acer truncatum

K (P<0.01) ,5 T, 2 8% EMK(P<0.05) ,5 L,
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