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x 1 ARICH V- 20 BEOFI4 B L U4
No. WM& Scientific name No. Fo% Scientific name

1 K73 Populus x euramericana, cv,'145/51 11 $3a9590)  Nerium indicum Mill.

2 113 Quercus serrata Thunb. 12 92/% Cinnamomum camphora Sieb.

3 ¥ Quercus acutissima Carr. 13 ¥95hv Quercus myrsinaefolia Blume

4 I)¥% Celtis sinensis Pers. var. japonica Nakai 14 A3VAq Castanopsis cuspidata Schottky var.sieholdiy Naka

5 A% Aphananthe aspera Planch. 15 ITNY{  Pasania edulis Makino

6 y% Zelkova serrata Makino 16 ¥IEE Myrica rubra Sieb. et Zuce.

7 Y47V Alnus firma Sieb. et Zucc. 17 ¥7'YN'%  Cameliia japonics L.

8 AU NS Juglans ailanthifolia Carr. 18 #ya%¥'1  Viburnum awabuki K. Koch

9 WIhIT  Acer trifidum Hook. et Arn. 19 AuN'{4  Raphiolepis umbellata Makino

10 NF32'%  Cornus florida L. 20 {19 Ginkgo viloba L.
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E(mmol H20 m™? sec™
= (W, - WL (F +273.16/22.4 (273.16+ T)-
60)-10/ L,
Gy (mmol m™? sec™ = £/ (W~ W)
Gre (mmol m? sec™) = Gy / 1.52
C(pmolmol™ = C,, -((A/ Gy)+1.52)
Gelmmolm?sec™) = A/(C — Cy)
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B (1 mol-mol™)
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A4 14
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p gt N 3 8
Yy 194
VRE? 6—
113 2
#2%1 18
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BLUEIZED 4 /B IR B
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AR ERIRTR A SR B HRL A2 B3,
AEOEE X X3 F 7y No I DEERVTHERL
T2 N—=TThoTe, ZN—FINDRTFNo.1)
LI XX (No. )X, FHEGFTOMIEE BIRE
XavF 7h(No I DEFRMOBELOS BV VE
2RLT, BB SR EBE R B TL
LREL e BB TH 1=, — 7, R E
LIBRLC, [RLlav #2702 fhod 18 Hiflr
BT, v MR R T R R T, 7236,
DI N—FIEDNE, BRI Wk
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F IR No. 1) T N—TINDRTF(No.1), 77X
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WRTDZEDD, THOKGAHFHDRE T
BV, [IEEBE KEICESZ L Tz
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Physiological characteristics of trees about capacity of reduction
on heat island phenomenon
— Effects of high temperature and low humidity on gas exchange rates of

twenty tree species —

KUNO Haruko, ARAI Kazushi

! Tokyo Metro. For. Exp. Sta. 2 Formerly, Tokyo Metro. For. Exp. Sta.
2753-1, Hirai, Hinode—Machi, Tokyo 1900182 JAPAN

Abstract : In order to understand the influence of high temperature and low humidity on gas exchange rates of
leaves of twenty tree species, we measured net assimilation rates, transpiration rates, stomatal and internal
conductances under standard condition ( 25°C, 60 % ), high temperature ( 35°C, 60 % ) and high temperature and low
humidity ( 35°C, 40 % ). Under 35°C, 60 % and 35°C, 40 %, net assimilation rates of 19 tree species except for
Castanopsis cuspidata were decreased but transpiration rates were variable among species. The stomatal
conductance of the species was almost the same as or lower than that of the 25°C, 60 % standard condition. To
analyze the characteristics of gas exchange rates of the twenty tree species under the three conditions, we
constructed dendrogram using hierarchial cluster analysis from net assimilation rates, transpiration rates, stomatal
conductance and vapor pressure dificit. As a result, all species were classified into four groups. Quercus acutissima
Thunb., Viburnum awabuki K. Koch, Cinnamomum camphora Mill, Ceftis sinensis Pers. var. japonica Nakai in
group-Ml and Populus x euramericana, cv,’'145/51" and Quercus acutissima Carr. in group~IV, which showed high
net assimilation rates and transpiration rates under standard condition, increased transpiration rates under high

temperature and low humidity, so that these trees seemed to have capability of reducing heat island effect.

Key words : high temperature, low humidity, heat island, tree, net assimilation rate, transpiration rate,
vapor—pressure dificit, dendrogram



