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[Abstract] The Carbon Dioxide fixation efficiency of Pongamia pinnata which will be a reference for
sidewalk trees planning afterward, was analyzed by measuring net photosynthetic rate, transpiration rate,
stomatal conductance rate, air temperature, light intensity, relative humidity and the concentration CO,,
from 8 am to 4 pm, one sunny day of every month. In upper leaf , the mean value of net photosynthetic
rate was 3.04 1 mol m?s? » transpiration rate was 0.93 m mol m?s® » stomatal conductance rate was 91.89
mmol m?s®» leaf temperature was 25.59°C - light intensity was 555.08 u mol ms™> relative humidity was
53% and the concentration of carbon dioxide was 340.42 u LL™ » In aspect of lower leaf , the mean value
of net photosynthetic rate was 2.17 u mol m?s® > transpiration rate was 0.72 m mol m?s* > stomatal
conductance rate was 87.61 m mol m?s? » |eaf temperature was 24.82°C - light intensity was 347.5 u mol
ms*: relative humidity was 51% and the concentration of carbon dioxide was 340.50 u LL™ for one year,
the carbon dioxide fixation of whole tree estimated was 18.02 kg.

[Key words] Pongamia pinnata, Net photosynthetic rate, Transpiration rate, Stomatal conductance
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Tablel The net photosynthetic rate, transpiration rate, stomatal conductance, leaf temperature,
photo-intensity, relative humidity, and average CO, concentration on the upper and bottom canopy
of Pongamia pinnata during 12-day experimental period

HOEATER ZARER RSLEE R JEE TEILER AEH

HiH A HEE TR (umol I R
(umol m?s?Y) (mmol m?%s? (mmol m%s?) () m%sh  (uLL (%)
2002 4F e 3.2+1.7 1.24+0.6 102.4+189 285+2.6 560+37 302+44 57+3

A4H2TH e 225:07 0.98:03 1125217 282424 32345  298+37 564

20024 LfELE  426+19 132407  104.2+17.1 294436 672433  313+28  60+6
SHI9H @ "35:11 0.84+03  845+135 282+¢31 378+47 306£39  57i5

20024 LfELE  353:12 127+05 106.8+19.9 316429 704+53 200427  53+7
6H22H @ "1.00:05 10104  753+106 31.3+3.3 594:57 207428  51+10

20024 LfELE  255+11 101+04  100.1+169 30.4+27 70145 302434  59+12
THIMH F@s 34:12 072402 80589 30131 425¢32 30136 6110

20024 LfELE 368418 132+0.6 '142.24227. 346427 694+33 316445  50+8
8H18H @ 1.65:09 091+03  785+112 332¢19 382441  317+41 489

2002 4= bEE 3.3+x14 0.67+0.3 64.0£7.5 30.0+1.6 662+49  308+33 63£11
SH1H INEES 1.62+0.7 0.5+0.1 93.2£181 30.0+2.2 319+38  309+19 64+8

2002 /7 bJEiE 45118 0.62+0.4  '52.8+8.8  29.4+24 523t58  313t+29  47+4
0H20H Fjge: 25614 0.32¢0.1  733+129 282+¢35 249+67  318+27 489

20024 LfELE 412415 0.82+0.2 594467 234422 428+57  409+44 497
LAHITH g 202412 0.75:02  102.7420.9 22.4+23 208+59  417+38  48t5

20024 LfELE  1.86+0.9 079+0.2  854+149 188+20 440+34  398+45 486
L2AIH g 179:09 072402  946+183 17.2¢425 28027 412428 4147

20034 blEE "1.45+0.8 0.65+0.1 96.5£17.6 13.2+3.6 353+48  423+33 50+6
1/34H INEES 1.69+0.5 0.47+0.1 7194152 13.0£37 294437 41629 42+7

20034 blEE 2.01+14 0.7+0.2 90.7421.3 17.5£3.1 392+31  399+27 48+6
21 8H INEES 1.87+0.8 0.63+0.1 90.2£18.9 15.9+2.8 188+22  401+35 50+4

20034 L@ 201#11 07702  983+17.2 20.3+24 532+44  303+34 5045
3HISH @ 256£15 0.75:02  94.1+194 201422 44032  294+28 519

" g 3.04 0.93 91.9 25.6 555.08 340.42 53
aiel BNEES 2.17 0.72 87.6 24.8 3475 340.50 51
HESEIG(H 2.605 0.825 89.75 25.2 451.29 340.46 52

it R L TEERSS2 R ER 2 mEE
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Fig. 3 The net photosynthetic rate and the change in photo-intensity on the upper canopy of Pongamia pin-
nata from April 2002 to March 2003
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®2 KERBUNERFASEREE - LE  RILEE  ZBUFARE - —SLREETRERE
FIZEE (PE: AEEATHRE » 0=005) NEEB 4 (MBHEA)

Table2 The differences between various canopy of Pongamia pinnata in terms of net photosynthetic rate,

photo-intensity, stomatal conductance, transpiration rate and CO, concentration. (p value: paired

sample T test, o= 0.05)

HHA FEE-TE%E HHA FEE-TEE
2002/4/28 2002/9/7
LR "<0.0001 B EE 0.0809
i ""<0.0001 S ""<0.0001
RFLEE 0.8493 RfLEE 0.4370
ZREE R A 0.6385 A E SR 0.4370
ZEARE 0.8532 ZELRRE 0.9815
2002/5/26 2002/10/27
EDIEpE "'0.0018 R °0.0001
S "<0.0001 SepE "0.0001
RALEE 0.8150 RFLEE 0.9632
ZREE R A 0.4988 ZREE SR 0.1834
ZEARE 0.7796 ZELRRE 0.5977
2002/6/23 2002/11/24
e P "0.0244 e P "<0.0001
e i ""<0.0001 S 0.2106
RAfLEE 0.6736 RFLEE 0.8509
ZREE R A 0.2992 A E SR 0.7071
ZEARE 0.8855 ZELRRE 0.7342
2002/7/28 2002/12/8
AR "<0.0001 PR "<0.0001
i ""<0.0001 S 0.2106
RALEE 0.5012 RFLEE 0.8509
ZREE R A '0.0223 A E SR 0.7017
ZEALhRIERE 0.0955 ZEAbhRIEE 0.7342
2002/8/25 2003/1/5
LA R "<0.0001 e e P 0.2005
i ""<0.0001 S 0.9785
RAfLEE 0.4600 RFLEE 0.6932
ZREE R A 0.6895 A E SR 0.6220
ZEARIERE "0.0351 — SRR 0.4921
2003/2/9 2003/3/22
e 0.6565 e P 0.2901
S 0.0020 i 0.0001
RAfLEE 0.2820 RFLEE 0.9153
ZREE R A 0.8694 ZREE SR 0.1410
ZEALhRIERE 0.8448 ZEAbhRIEE 0.0191

5F R RMREET - ¢ FREEE
SEELT AR (pmol m?st) - ¢ (pmol m?st) - @FLERE (mmol mPst) -
KELEREEE (mmol m?sh) ~ S LBRERE (ull™)
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®3 KEEX B NEERHERRE
Table3 Theaverage area of large-, medium- and small-sized leaf of Pongamia pinnata

. R (cm?)
Al

/ME SEHE AME
KA 77.49 80.40 83.31
H Al EE 52.64 59.13 65.62
ANiE: 21.26 22.72 24.28

x4 AkEEENEORMGE
Table4 Theestimated leaf area of the whole tree of Pongamia pinnata

R TG PREEE R TL R R (cm?)
RIEIBE 27% 5.44
A2 58% 8.60
SN E 15% 0.85
= 100% 14.89

K5 KERFHFAGER s —HIFACHE BEARB_SBMBMNERBUEMBEREEE
Table5 The average net photosynthetic rate, the total amount of net daily photosynthetic, the amount of
CO, absorption and the amount of carbon fixation of Pongamia pinnata

FOrEER HEotadER BAmE S bR BAEERE R HEFE

H

pmol m?s?  mmol m?day™ kgCO, m?Year™ kgC m?Year *

2002 4 H 271 H 2.73 78.62 1.26 0.34
5H19H 3.88 111.74 1.79 0.49 S]]

6 H22H 2.31 66.53 1.07 0.29

7H14H 2.98 85.82 1.38 0.38

8H 18H 2.67 76.90 1.23 0.34

9HO01H 2.46 70.85 114 0.31

105 20H 354 101.95 1.64 0.45

11 H17H 3.07 88.42 142 0.39

12501 H 1.83 52.70 0.85 0.23
2003F 1H 04 H 1.57 45.22 0.73 0.20 Al

2H 08 H 1.94 55.87 0.90 0.24

3H15H 2.29 65.95 1.06 0.29

S 2 2.61 75.05 121 0.33

2 : 1p mol ms = 8*60%60/1000 mmol m?day™ ; 1 mmol m?day™* = 44* 365/1000/1000 kgCO, m>?Year™ ;
1kgCO, m2Y ear™ = 12/44kgC m?Y ear?

®6 KEREMN—F-SIBRETEZEHE
Table6 The estimated annual amount of CO, fixation of the whole tree of Pongamia pinnata

o fE2RIEH LR T “EAEER
- (%) (m?) (kgCO;, Year™)

I 27% 5.44 6.58

FrA 58% 8.60 10.41

s N 15% 0.85 1.03

& =t 100% 14.89 18.02

2 CO,# : 1p mol CO,m?s? = 0.044mg CO,mMs™*
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