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[ Abstract) The Carbon Dioxide fixation efficiency of Alstonia scholaris which will be a
reference for sidewalk trees planning afterward 10 , was analyzed by measuring net photo-
synthetic rate, transpiration rate, stomatal conductance rate, leaf temperature, light intensity,
relative humidity and the concentration of CO,, from 8 am to 4 pm, one sunny day of every
month. The results showed that : the mean value of net photosynthetic rate was 3.53 p mol
CO,m%!, transpiration rate was 0.69 mmol H,O m2s!, stomatal conductance rate was 48.46
mmolairm™s™, leaf temperature was 24.40°C, light intensity was 282.92 it mol m™s™', relative
humidity was 54% and the concentration of carbon dioxide was 352.68 p LL™, For one year,
the carbon dioxide fixation of whole tree estimated was 56.76 kg.

[Key words) Alistonia scholaris, Net phtotsynthetic rate, Transpiration rate, Stomatal con-
ductance
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Fig. 1 The location of experimental Alstonia

scholaris
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Fig. 2 The average monthly temperature and
accumulative rainfall from April 2002
to March 2003 (data from the Central
Meteorology Bureau, 2003)
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Table I The net photosynthetic rate, transpiration rate, stomatal conductance, leaf temperature,

light intensity, relative humidity, and average CO, concentration on the upper and bot-

tom canopy of Alstonia scholaris during 12-day experimental period

HFOLGTER 2R
PERY (mmol

(umol m?s™")  m?Zsh

H 4 i

T T S
(mmol m‘zs‘l) (OC) m-zs.l) (%) (HLLyjl)

200245 FJEE 228434 077202
4H28H TFTlE 112425 074403

38.32+6.6 22.7+1.6 432441 50+11 342+44
40+0.4.8 21.4+23 128429 5842 338+22

200245 FJEEE 289446  0.73£0.1 4323388  27.3+33 450+26  54£19 354427
5H20H g 229424  0.68+03 412547.6  26.8+4.1 142433 58£10  348+19
2002 £ _LEJEEE 5.0243.3 0.85£0.4 42.6+8.1 31.1£2.9 502452 569 322+19
6 H23H TR  3.5+17 0.69+0.1 43.7+7.8 309433 162421  55+14 315421
2002 7 _LbJEEE 8.95+4.2 0.95+£0.2 47.8+£2.3 31.1£2.9 732441 57£13  316%19
TH28H TE#E 394429 061403 34.6+4.6  293+1.7 242426  63+4 292429
2002/ FFEEE 1096713 0.84+0.1 46.8+5.5 32.3£2.9 750+£33  60+6 309+18
8H2SH TFTRE#  3.06:23 092403 362459 31.0£1.8 238449  65+7 294424
2002 /£ EJEEE 6.04+£2.7 0.55+0.3 38.2'+5.9 32.542.8 732488  61+8 323434
IHTH TgE 502755 023+0.1 38.3+54 31.9+1.7 272447  63+4 30628

2002 45 FfEEE 3.85:19  0.7840.3
10 H27H FjgiE  2.04+1.9  0.63£0.2

48.95+9.9 26.1£2.2  628+59 48+5 313429
51.15+£10.8  22.7£2.9 142+19 48+8 312433

2002 45 FfEEE 7.76£42  0.6540.2
IWH24H FjgiE 087402 04503

54.2+11.2 25.7+1.8 328+l16 S51+4 419+31
52.849.8 22.9+1.9 102+£28 5043 403+32

2002 42 FJEE 497423 0.68+0.2
12H8H TFTlE#E 112405  0.64+0.4

63.97+£13.6 21.1£2.2 209+19 5242 411+£32
59.65+£5.9 17.1£2.6  101£17 5149 40627

2003 /£ FEEE 1.04:09  0.58+0.3
LHSH TE#E 0903 0.62+0.3

58.71£7.8 16.5£2.8 171£34 S51+4 409+19
57.06+4.6 15.6£2.4 119446 5146 400+19

2003 45 FfEEE 228+12  0.6940.3
2H9H FRgm  206£1.5 072404

60.25+5.9 14.0£2.6 157+12 42+4 402+24
61.227£11.5 13.7+4.1 120+22 44+6 399+22

2003 £ FJEE 121407 0.70+03
3H2H Fg#E 142408  0.83+0.5

60.91+4.9 21.8£3.3 306+34  48+7 372421
48.26+7.9 20.2+1.9 225428 50+7 370+20

P e 4.77 0.73 50.32 25.17 44975 52 356.83
- INEES 2.28 0.65 46.59 23.63  116.08 55 348.53
SEH 3.53 0.69 48.46 244 28292 5375 352.68
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Fig. 4 The net photosynthetic rate and the change in photo-intensity on the upper canopy of Alsto-

nia scholaris from April 2002 to March 2003



—286— T IR PR AR — S (B E E g W 7

11H24H . 10H27H 900
10 4 450 - 1 200
9 400 5 200
’E’é”w 6 300 e Eé‘*m s00 E
i E 5 250 ?é s E 3 g
o g 4 200 2 o g | 400 =
3 i = 2 2 | 1300 2
2= 3L 150~ e .
o 1100 2 - 1200
2 r e 1+ e
1+ 4 50 < 100
0 1 1 1 1 1 1 1 1 0 O 1 1 1 1 1 1 1 1 O
Bfhr)y 8 9 10 1112 13 14 15 16 Bfdihr) 8 9 10 11 12 13 14 15 16
—— A TER R —— —— A ER R ——
127385 1.6 1H5H 250
8 4300 L
% T 1250 -~ % 1.2 200 =
/\% .—‘A 6 [ 'm '\g .—‘A I!I}
gém s | 4200 ‘% g;w 1 150 g
e 210 1150 B £ =08 E
o g o g 100
N 5 L =] 4 0.6 =
i Jw 2 25 :
iis 2 F ']:ilﬁ i 04 1 50 M
L L 150 R oa L R
0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 O
B 8 9 10 1112 13 14 15 16 B 8 9 10 1112 13 14 15 16
—W— LA EREER —— —W— LA EREER ——
3H22H \ 2H9H .
25 < 400 s [ =
350 ' 200
B~ 7 A A %
B s 250 £ Bﬁ &2 23 150 g
o E 200 g o E 2 g
= 3 -
at {0 100
ji S 150 = o Els =
#h o~ 05 100 & il 50 %
' 50 R 05 7
0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 0
B 8 9 10 1112 13 14 15 16 B (hr) 8 9 10 1112 13 14 15 16
| —m—rarmEe  —e—k | | —m—mrarmEe —e—g |

4 BARBIEITE LE 2002 &£ 4 B—2003 5 3 B3R SFARRMELESL 2 ERE (8 )
Fig. 4 The net photosynthetic rate and the change in photo-intensity on the upper canopy of Alsto-
nia scholaris from April 2002 to March 2003 (Continued)
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xR2 BMBIZFAERFIASERER XE - RAEE  ZHERAERE - —S{LHRER

TRBENZEZE (PE : REKEATIHTE » ¢=0.05)
Table 2 The differences between various canopy of Alstonia scholaris in terms of net photosyn-
thetic rate, light-intensity, stomatal conductance, transpiration rate, and CO, concentra-

tion. (p value: paired sample T test, = 0.05)

HHA BT HHA LB TELE
2002/4/28 2002/9/7
AR 7<0.0001 AR 0.0809
S *<0.0001 SeRE *<0.0001
RALEE 0.8493 RILERE 0.4370
SRR R 0.6385 FREE R 0.4370
& bhEE 0.8532 ZE thHERE 0.9815
2002/5/26 2002/10/27
AR 0.0018 LG R 70.0001
S *<0.0001 S **0.0001
RALEE 0.8150 RILERE 0.9632
FRENVE R R 0.4988 REUER SR 0.1834
ZHEMRRE 0.7796 ZEAbRIERE 0.5977
2002/6/23 2002/11/24
FEEEE *0.0244 LA TR *<0.0001
S *<0.0001 S 0.2106
RLEE 0.6736 RILERE 0.8509
FRENVE R R 0.2992 REUER SR 0.7071
& bhEE 0.8855 ZE thHEE 0.7342
2002/7/28 2002/12/8
b EEeR +'<0.0001 eSS "'<0.0001
S *<0.0001 S 0.2106
RALEE 0.5012 RILERE 0.8509
FRBLE R 70.0223 FREE R 0.7017
& bhEE 0.0955 ZE thEE 0.7342
2002/8/25 2003/1/5
AR <0.0001 LG R 0.2005
S *<0.0001 S 0.9785
RILEE 0.4600 RILERE 0.6932
ZREUE S 0.6895 FREE SR 0.6220
T E LR '0.0351 - (i 0.4921
2003/2/9 2003/3/22
S NEprit 0.6565 T E A 0.2901
S **0.0020 SerE **0.0001
RALEE 0.2820 RILERE 0.9153
FRENVE R R 0.8694 REUER SR 0.1410
& bhEE 0.8448 ZE thHERE 0.0191

BF oM RMREEE - * REE
SCERAT - IOEAEER (pomolm?s!) ~ B (u molm?s") ~ GFLEE (mmolm?s') -
KELERIREE (mmol m™s™) ~ “ & LB (uLl™")
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AR 7 B sy 0 2003 FE 1 H 5 HiRflR (&
6) o HERMEIEE AR R - RIS
20% > EEEFE 13.7 m® 5 HPEEIEHL 60% >
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IV ~ il
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&3 RARME 2002 £ 4 B—2003 5 3 B L~ TEEFASEREREAE - ERK CO,

RERZEERD

Table 3 The regression analysis between the net photosynthetic rate and leaf temperature, light

intensity and CO, concentration on the upper and bottom canopy of Alstonia scholaris

from April 2002 to March 2003

HH AE R (OO M (umolm?sT) LR (uLLT)
WA EREE  EE 05215 0.4477 0.162
(umol m™s™) TE%E 0.632 0.6177 0.6007

x4 BREX > o NEEFHERR

Table 4 The average area of large, medium and small sized leaf of Alstonia scholaris

2

= A EEHFE (cm®)
&/ME SEE{E &AM
KEIBE 53.42 54.83 56.23
R 2E 24.02 25.54 27.06
ANIE: S 7.89 8.46 9.02
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x5 EHKEBERGEDREE

Table 5 The estimated leaf area of the whole tree of Alstonia scholaris

Al TG RREEH LR R (cm®)
KA 20% 13.70
Hr A EE 60% 19.15
Nk 20% 2.12
= 100% 34.97

®O6 BRBIFIHIASERER - EAFASFAREREMEERETE
Table 6 The average net photosynthetic rate, the total amount of net daily photosynthetic and the
amount of Carbon fixation of Alstonia scholaris

SPEEREATERER  AOtEEAEREE B EEEREEE HERE

= p mol m?s™! mmol m?day”! kgCO, m™>Year'
4H28H 1.70 48.96 0.786
5H26H 2.59 74.59 1.198
6 H23 H 4.26 122.69 1.970
7H28H 6.45 185.76 2.983
8H25H 7.01 201.89 3.242 Bt 1=
9H07H 5.53 159.26 2.558
10 H27H 2.95 84.96 1.364
11 H24H 432 124.42 1.998
12 508 H 3.05 57.84 1.411
1 H05H 0.97 27.94 0.449 ralie
2H09H 2.17 62.50 1.004
3H22H 1.32 38.01 0.610
S 3.53 101.57 1.631

2 CO, #2E 1 1 wmol COm™s™ = 0.044mg CO,m%s™

R7T BREEK—F_SHETEZGRE

Table 7 The estimated annual amount of CO, fixation of the whole tree of Alstonia scholaris

= T PREEE LR BEME —EbhREE &
- (%) (m®) (kgCO, m?Year")

paeilk=3 20% 13.70 22.23

FRAIZE 60% 19.15 31.10

/NFIEE 20% 2.12 3.43

& B 100% 34.97 56.76

MR EEEA > I HREREGR JE& 54% > (SR B EE 2tk 2R AT
RIS AL E R - AHERLRKINE JE COy By 56.76 kg = COyp IRy

A o BINFEEEREERH Y E R 352.68 wWLL" > {H7E 2002 4F 11 HZ 2003
3.53 umol m?s! ~ ZEECH T 0.69 mmol 2 o JEREEER] 400 W LU DL o FE
m?s” ~ G FLIEE 48.46 m mol ms” ~ FEIR BRI

24.40°C ~ S 282.92 pmol m>s™ ~ FHEHE
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