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Effects of urban imperious surface on the habitat and ecophysiology

characteristics of Ginkgo biloba
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Abstract; City is a kind of social-economic-natural complex ecosystem dominated by human activities. With the accelerating
of urbanization, the land use is being transformed from natural landscape to impervious surface in urban areas, such as
buildings, roads, roof, squares and so on. Urban imperious surface changes the environment factors, hinders energy
exchange between air and soil, and influences urban plant growth. In this research we studied the effects of urban imperious
surface on habitat of Ginkgo biloba and its ecophysiology response to the imperious surface. We designed two different types
of imperious surface in urban areas. One is totally impervious cover (TIC) which is a marble square, and the coefficient of
permeability is zero. The other is partially impervious cover ( PIC) which is covered by bricks, and the coefficient of
permeability is 33%. A turf cover (NC) was chosen as the contrast, and the coefficient of permeability is 88%. The Ginkgo
bilobas growing on the three kinds of land covers were planted in the same time and received the same maintenance. Soil
temperature ( Ts) and water content of soil ( WCS) were measured by ECH, O. Gas exchange characteristics such as
photosynthesis (Pn) , transpiration ( 7r), stomata conductance ( Gs), saturation vapor pressure deficit of leaf ( VPDL)

were measured by Portable photosynthesis measuring system Li-6400. chlorophyll fluorescence characteristics such as
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optimal photochemical efficiency ( Fv/Fm) , actual photochemical efficiency @, , quantum efficiency of light-dependent
thermal dissipation @f. D, quantum efficiency of light-independent and fluorescence energy dissipation @NP(Q were
measured and calculated with the help of fluorescence chamber (6400-40). Relative water content of leaf was measured by
weight method. The results showed that temperature of air ( Ta) above TIC and PIC were 3.2°C and 2.1 °C higher than NC,
and temperature of soil (Ts) increased 1.5 Cand 2.2 °C respectively. Relative humidity of air (RH) above TIC and PIC
were about 5% —6% lower than NC and water content of soil (WCS) under TIC and PIC were about 4%—5% lower than
NC in urban areas. Ginkgo biloba's ecophysiology response to the imperious surface is that the decrease of photosynthetic
rate (Pn), transpiration rate ( Tr), conductance to H,O (Gs) and leaf water content (LWC). The Pn of Ginkgo biloba
planted on TIC and PIC were 39.3% and 22.7% lower than those on NC. Tr and Gs also had similar decrease trend.
Compared to Ginkgo biloba planted on NC, the Ginkgo biloba planted on impervious surface (include TIC and PIC), the
Fv/Fm and @,q, decreased, but VPDL and @f. D increased, indicating that due to the impact of impervious surface
approximately 10% more energy absorbed by leaf was released as heat but 5%—9% less energy was used for photosynthesis.
The more urban imperious surface covered, the more severe stress to Ginkgo biloba suffered. The water use efficiency
(WUE) , light use efficiency (LUE) and CO, use efficiency (CUE) of Ginkgo biloba growing in urban imperious surface
are 20%—40% less than that in the turf cover. This study revealed the response of Ginkgo biloba's ecophysiology
characteristics and variations characters on different surface covers. It is very important to improve quality of the plant
habitat and enhance ecological services of urban green space. It also provides a scientific reference for urban greening and

constructing of the ecological land.
Key Words: urban imperious surface; Ginkgo biloba; ecophysiology
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Table 1 The significance test of environment factors in different types of urban imperious surface ( mean +SD)

T Al e A

Tvoes of uhay G AR PAR 22 SR Ta ZSMINHEEE KRS CORIE Ca 4 Ty Ak
pesouman o elem ) /C RH/% /( pmol/mol) /C WCS/%
imperious surface

TIC 1087.242269.03 2 31.4626.17 a 39.71£10.74 b 388.79:15.36 a 30.15£5.29 a 15.66+4.78 b
PIC 1011.31£265.59 2 30.31£5.09 b 40.52+8.47 b 390.52+14.42 a 30.89+4.65 a 16.22+3.04 b
NC 1027.86+339.21 a  28.24+4.35 ¢ 45.87+9.01 a 389.88+13.23 a 28.69+5.15 b 20.695.43 a

TIC . 5E 2 i fb Totally impervious cover, PIC SRR Ak Partially impervious cover,NC; I #k #12¢ Natural cover; ] — 1) B A ] A Ft ] R
B B — A [ AR R R R 25 TR B AR TR AR R R 25 5 3 (P<0.05)
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RIS KK, VPDL 5 Gs HL[R) bk 58 M F (0 2% 5
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Fig.2 The gas exchange characteristics of Ginkgo biloba in different types of urban imperious surface ( mean +SD)
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Fig.3 The chlorophyll fluorescence of Ginkgo biloba in different types of imperious surface (mean +SD)
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Fig.4 The allocation proportion of energy absorbed by Ginkgo
biloba in different types of urban imperious surface
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F R WRMSORI A7 T 22 (1 K PR 59 5, S 30 e iR
B Ts M2 SR E Ta &, FEARREE P, KE A H
R IE IR IR & 1.2 C, R 2.1 <C,
X A B85 K FRA RIS T4 S5 R A 2 5 ) HLR
PEA O, BAPAS B i 2 I VR L 2 B B R A 1R T
X—45E 5V R A R — 5, b ® b
Ta B0, 258 KORG8 M, 258 KM IR B RH B,
Ts Fl Ta W93E N5 RH T B ] S S0 1 16 A K5
FE 58 VPDL B4, T LAEfL % FARTS 19 VPDL &
FHEIE, X —45 75 Kjelgren' ™ 25 A Y BF 5% 4%
—3,

F M2 AR F AR CUE | INC B 1

F2 WHARMKREZ TRETENARERERES T CFHHEIRMEZE)
Table 2 The significance test of source utilization efficiency of Ginkgo biloba in different types of urban imperious surface ( mean+SD)

T Al e

Ay IR R R JERe R R CO, FI R
Month Types of urban WUE/ ( mmol/mol) LUE/ ( mmol/mol ) CUE/( mmol/mol)
imperious surface
6 TIC 1.2640.30 a 2.13:0.71 a 11.06+3.77 a
PIC 1.3420.39 a 3.25x1.78 ab 17.7749.78 a
NC 1.930.16 b 4.46£1.04 b 25.85+5.84 b
7 TIC 1.850.90 a 3.26x1.42 a 19.6149.33 a
PIC 2.3120.35 ab 7.27£1.76 b 25.41+7.56 a
NC 2.65£0.20 b 6.07£0.72 b 34.4452.56 b
8 TIC 3.50£0.22 a 6.051.19 a 16.31£3.74 a
PIC 3.46=0.16 a 6.98+0.63 b 25.29+2.19 b
NC 4.40£0.33 b 8.75+0.64 ¢ 35.58+3.64 ¢
9 TIC 2.52+0.77 a 3.77+1.14 a 13.24+4.82 a
PIC 2.66=0.52 a 4.500.95 a 14.34%3.59 a
NC 2.88+0.54 a 8.6+2.08 b 15.4623.12 a
10 TIC - - -
PIC 1.20+0.34 a 0.370.13 b 1.06+0.39h
NC 1.9620.36 a 0.510.12 a 1.50+0.37a

TIC . S22 fifk 1 5% Totally impervious cover, PIC; A5 Ak Hh Partially impervious cover,NC; I #% HiL2¢ Natural cover; [A]—%1AYA R AL B E], H
B E FR T F R R R 25 B AN B3 bR R S 2 AR R 25 55 1.3 (P<0.05)
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