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Abstract: This study was conducted to provide on a basic information for maintenance of roadside trees and
identify the links between environmental pollution and tree damages (Ginkgo biloba, Platanus occidentalis) in
Daejeon City by analyzing photosynthetic characteristics, water use efficiency, chlorophyll fluorescence and
chlorophyll contents by the regions and plants. The investigations were conducted at Chungnam national
university(CNU) considered as the least air-polluted area compared to other study sites, Daedeok science
town(DS) which a new road with little traffic recently was built around, Dachwa industry complex(DIC) and
Daejeon station(DS) which an old road with heavy is located around. The photosynthetic capacity of the two
species were highest in CNU and lowest in the DS. However the water use efficiency was highest on the
contrary to the photosynthetic capacity in DS. Chlorophyll fluorescence and chlorophyll contents were highest
in CNU and lowest in DS as the photosynthetic capacity. On all of the test, Ginkgo biloba shows the more
favorable physiological responses than Platanus occidentalis.

Key words : Ginkgo biloba, Platanus occidentalis, photosynthetic characteristics, water use efficiency, chlorophyll fluo-
rescence, chlorophyll contents

A3 =oAL e

F2 A 7k AR s =4

B4 kg 15e U9 QAsas B ozl ARSI Sl ARS LR BT 2719 12,
A =4 AHE 2Adste] 2dAke) BaxoA <t BERE So] 715 37 2B Q919 o3k ]l =
A AAE AFstal =A G4 8 Yol Wb ok xpRFe] w7 7kse) AE] W - i Al A
HeE R2FHY 28 YUEe |2 E a3t Uk e 71 LHEZEL 4] e] Yglo] HAL 9lom,
T3 22 YELA 15 A SXFHO2ZA 1 F840] ZF Efojofe] mirEZolL} v Foll Adle f5 &
*Corresponding author S Ao A7 s Bk olygt 2o ZH3%

E-mail: gspark@cnu.ac.kr Zrll A A3l Qs 7H2S HA e F5F 71

88

RS EEL



EREE

17ko] 7138} =AM é‘%—‘l M}Oﬂ B V=

) 2}5t BAEZ 19 E’UW E*‘oﬂ 9}‘: 7}3*9} ZAI
A1) 7] 2.%(0,, NO,, SO)} A u] 7} 280 w]x]& &
T7F A o] FX| 2L ATHWoo ef al., 2003).

1980t o] ol Ap&x} w71 7k=0] HA % SR <l
3 ©2 T BT 259 &l T8 AAA
7} AL ool thgh A7t Bo] o] FoiA| AL JThErg
A, 1994; A, 1995; HAA3], 1995). 2} TA A
7] 2ol Hal & v 7t2 4o Wol IAVSAY AR
o] Aate]e Ade] AT Vet o]Ee) g A H
S0 &3 A= vl w5 A olth(Woo er al.,
2003). T3}, 4] E2] Aol AH A FELS v th7)
29 TS e AEo] HolFE B3 W3, B3}
Slagg U FES Lal:oﬂ o 3k A = -9~ F=31 A}sr
o|ti(Wang ef al., 2003; Kimmins, 1987).

AL HAAE Yo gFo g EAGE dEA

AZ52olM WEHE FFe 4

g FHo2 Ay, ge 23
A 27 ook wrgol AHSTA R % oAt ohx
Moz PEuE A0 Y, YHIEAL L Y52 F

AN RS A - 55

T

el whe 89

ol ojw gk Aol A=A °¥°}ih AL 71 A 78
£ olsistaL A3 vWiAYSES st BH Y Aol
2} & 5 ATHWoo er al., 2003).

2 ATe FEX 1“"1 Q] mAJo|AF A &HH o7 T
TEIE B g el A B3 e tidde AL 7h
2TFE R %%“é 54, TROIEEE, A5 97
Bk 28| P54 IS vl EAske] 17l o)
A= &7 2ol o3t 52 I AAE FE ATt

1. 7125 JHE & ZAKX| ME

g o] 7kESE A FA12lE 980 kmE AA|
T YU, HUE, o]y, dHEU TOE
A=) QItHTable 1). ©]5 A H]Fo] =& 237
(Ginkgo biloba)?} FHEUF-(Platanus occidentalisyE T
Ao 34H(2005)0] Big A tRS B 9
o] s}sh7 Bl gt A5 Farste] AR S Bl
2 990] AL s A (E: 127° 21' 09, N: 36°
22' 1), AEARA G o7 o] 2718ty Je Y
TR A (E: 127° 21' 18, N: 36° 22' 58), U3t 5%
o] 9IA&t U thaka et A (E: 127° 25' 02, N: 36°
22' 29), 28] wEFo] /g B =271 egfd A
o A J(E: 127° 25' 45, N: 36° 20' 16)S.2 -85}

Table 1. The present state of roadside trees in Daejeon City(2009).

Distinction Total Dong-gu Jung-gu Seo-gu Yuseong-gu Daedeok-gu
Plantation space (km) 980 180 145 250 253 152
Total 118,851 21,517 18,718 27,801 31,700 19,115
Ginkgo biloba 36,306 3,875 6,041 10,201 7,896 8,293
Platanus occidentalis 14,558 4,069 3,330 2,935 3,346 878
Prunus serrulata var. spontanea 17,813 8,390 3,795 1,785 918 2,925
Liriodendron tulipifera 3,856 468 1,180 764 1,095 349
Zelkova serrata 7,662 889 131 2,697 2,126 1,819
Sophora japonica 6,388 21 1,084 2,703 2,021 559
Acer buergerianum 7,417 970 759 1,697 2,253 1,738
Metasequoia glyptostroboides 3,044 274 57 1,206 945 562
Chionanthus retusa 16,465 2,003 1,261 2,552 9,887 762
Species Salix dependens 408 6 47 126 229
(volume) Catalpa bignonioides 621 6 146 469
Cedrus deodara 296 52 121 5 118
Acer palmatum 496 2 0 494
Prunus armeniaca var. ansu 156 7 149
Diospyros kaki 123 105 - 12 6
Ulmus davidiana 198 0 198
Acer palmatum var. amoenum 729 - - 114 615
Aesculus turbinata 98 69 - 29
Magnolia denudata 574 - - 11 563
Pinus densiflora - 0 0
Others 1,643 311 419 30 883
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Table 2. Characteristics of the study species.

. . Mean
Study Site' Species ————————— Ages
D.B.H Height
CNU Ginkgo biloba 24 9 25
Platanus occidentalis 38 10 35
DST Ginkgo biloba 18 8 25
Platanus occidentalis 22 10 25
DIC Ginkgo biloba 16 7 20
Platanus occidentalis 33 11 35
DS Ginkgo biloba 34 8 50
Platanus occidentalis 42 10 55

'Study site; CNU: Chungnam National University, DST: Daedeok
Science Town, DIC: Daehwa Industry Complex, DS: Daejeon Sta-
tion
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Figure 1. Changes of photosynthetic rate of roadside trees in Daejeon City (CNU; Chungnam National University, DST; Daedeok
Science Town, DIC; Daehwa Industry Complex, DS; Deajeon Station).

Table 3. Estimated values of photosynthetic parameters of roadside trees in Daejeon City.

Light Light Photosynthetic Apparent
Species Region® compensation point saturation point rate quantum yield
(umol - m* - s") (umol - m? - s") (umol CO, - m?* - s") (mmol CO, - mol")

CNU 30.3 687 5.7 36.5
. . DST 335 1898 4.6 23.6
Ginkgo biloba DIC 37.0 562 34 14.5
DS 614 781 23 14.1
CNU 50.0 726 3.8 26.7
Platanus DST 63.8 625 3.0 254
occidentalis DIC 63.6 593 2.4 20.3
DS 49.1 281 1.6 20.5

*CNU: Chungnam National University;DST: Daedeok Science Town; DIC: Daechwa Industry Complex; DS: Daejeon Station
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Figure 2. Effects of PPFD 1000 pmol-m s on water use efficiency of roadside trees in Daejeon City (1; CNU: Chungnam National
University, DST: Daedeok Science Town, DIC: Daehwa Industry Complex, DS: Daejeon Station, 2; Different letters within the
columns indicate statistical differences at 5% levels by Duncan’s multiple range test).
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Figure 3. Changes of Chlorophyll fluorescence of roadside trees in Daejeon City (1; CNU: Chungnam National University, DST:
Daedeok Science Town, DIC: Daehwa Industry Complex, DS: Daejeon Station, 2; Different letters within the columns indicate
statistical differences at 5% levels by Duncan's multiple range test).
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Figure 4. Chlorophyll contents of roadside trees in Daejeon City (1; CNU: Chungnam National University, DST: Daedeok
Science Town, DIC: Daehwa Industry Complex, DS: Daejeon Station, 2; Different letters within the columns indicate statistical
differences at 5% levels by Duncan's multiple range test).
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