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LEAF STRUCTURE AND GAS EXCHANGE CHARACTERISTICS OF
PTEROCARPUS INDICUS PLANTED IN THE CITY

aniad waadns ! Ladawan Puangchit

e 3ee0Ng 2 Sapit Royampaeng

ABSTRACT

Pterocarpus indicus, which is the most common ornamental trees planted in Bangkok, was
selected for leaf anatomy and gas exchange characteristics studies. Six study sites in Bangkok werc
selected:  Silom, Ladprao and Bangkhen as heavy-polluted area; Kasctsart University, Chatuchak Park
and Lumpini Park as mild-polluted area.

Anatomical study of P. indicus leaf indicated that there were no differences in leaf structure among
sites. Slight differences in leaf thickness and palisade thickness were observed between heavy-polluted
and mild-polluted sites. P. indicus leaf was found to be hypostomatous. The stomata were found evenly
distributed throughout the leaf. Stomatal frequency varied differently among six study sites, but no
statistical difference was found. Stomatal frequency varied between 153-173 stomata/mm?.  The
average stomatal size was 24.24 pm. no any differences were observed.

The diurnal course of the net photosynthetic rates of P. indicus of all sites showed the similar
pattern. The photosynthetic rates increased in the morning and remained relatively constant or dropped
a little in the afternoon. The net photosynthetic rates reached the maximum between 8.00-9.00 h. The
average daily photosynthetic rates varied differently among study sites. Highly significant diffcrences
were observed (p<0.01). The lowest net photosynthetic rate (2.64 pmol m2s!) was found in the trees
planted at heavy-polluted sites while the highest rates (6.21 umol m2s') was found at the mild-
polluted sites. Net photosynthetic rates did not increase with the light intensity or carbon dioxide
concentration. Stomatal conductance were found to be correlated with net photosynthetic rates.
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Figure 1. Leaf transection of P. indicus,
gross structure, x720 (a); trichome,
x1,000 (b); main vascular bundle in
the midrib, x500 (c)

1 = upper epidermis, 2 = lower
epidermis, 3 = palisade parechyma,

4 = spongy parenchyma, 5 = bundle
sheath extension, 6 = stomata,

7 = water storage cell, 8 = trichome,

9 = xylem, 10 = phloem, 11 = scleren-
chyma, 12 = unknown cell inclusion,
13 = crystal.
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Figure 2. The leaf surfaces of P. indicus,
adaxial surface, x500 (a); abaxial
surface, x1,000 (b); stomata, x2,000 (c)

1 = siomaia

2 - trichome

3 = guard cell

4 = subsidiary cell
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Table 1. Average abaxial stomatal frequency (S.D.) of P. indicus leaf at three different positions

Position Stomatal number / mm?

sun leaf shade leaf
Apex 166.93 + 13.90 17587 £ 34.24
Middle 160.27 £ 23.51 180.00 + 26.58
Base 168.27 + 22.69 17533 +34.24
Average 165.16 + 20.03 177.07 £+ 29.65
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Table 2. Average stomatal size and frequency (+ S.D.) of P. indicus planted at 6 sites in Bangkok

Site Stomatal frequency Stomatal length
stomata/mm? um
Jatujak Park 172.82 £23.90 23.91+0.47
Lumpini Park 170.82 + 24 36 2442 +1.07
Kasetsart University 166.09 £ 16.14 24.28 £0.25
Bangkhen 168.12 + 10.37 2538+ 143
Silom 156.82 + 12.37 24.19 £0.21
Ladprao 152.84 + 16.32 23.25 £0.26
Average 164.37 £ 19.10 24.24 £0.92
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Diurnal courses of net photosynthetic rate and photosynthetic active radiation
(PAR), of P. indicus planted at 6 sites in Bangkok.
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Table 3. Average and maximum daily photosynthetic rates and stomatal conductance of P.
indicus planted at 6 sites in Bangkok. Values in column followed by the same letter are
not significantly different at the 0.01 level of sifnificance using Duncan's New Multiple

Range Test
Site photosynthetic rate (umol m2s1) Stomatal conductance
Average Maximum (mol m2s")
Kasetsart University 621+1.70 a 10.29 0.218 £0.070
Jatujak Park 599+022 ab 9.46 0.274 £ 0.050
Lumpini Park 442+049 ¢ 6.51 0.122 £0.034
Bangkhen 466 +£0.31 abc 7.33 0.151 £0.041
Ladprao 456 +0.36 bec 6.60 0.119 £0.029
Silom 2644067 d 418 0.071 +0.020
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