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EFFECTS OF AIR POLLUTION ON LEAF STRUCTURE AND GROWTH
PERFORMANCES OF PTEROCARPUS INDICUS WILLD. SEEDLINGS
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ABSTRACT

The present study was aimed at determining the responses of leaf structure and growth
performances, i.e. height growth, dry biomass and leaf area of P. indicus seedlings exposed to air
pollution compared with the controlled ones. The result indicated that there were slight changes in leaf
structure of seedlings exposed to air pollution, including leaf thickness, palisade layer thickness,
number of palisade cells, and number of trichomes. No statistical differences in stomatal frequency and
size as related to air pollution were observed (p>0.05). The height growth, total leaf area, and dry
biomass of polluted seedlings were reduced significantly. However, there were no statistically
significant differences in biomass RGR between controlled and polluted seedlings.
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Table 1. Some leaf anatomical characteristics (mean + SD) of Prerocarpus indicus seedlings

under controlled and polluted conditions

Leaf anatomical Treatment F-value
characteristics Controlled condition Polluted condition
Total leaf thickness (um) 156.67 £3.99 139.33 +4.95 223209
Palisade layer thickness (um) 47.17+5.36 27.11 £ 0.54 41.64%*
Spongy layer thickness (pum) 71.89 +4.44 77.83 £4.09 2.90™
Palisade layer percentage (%) 30.07+£2.73 19.48 +1.02 39.74%*
Spongy layer percentage (%) 45.87 £1.98 55.84+ 1.05 59.30%*
Significance levels of the F-test: * 1 p=0.05

ns @ not significant at p<0.05
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Figure 1. Leaf structure of P. indicus seedlings, transection of controlled leaf, x720 (a); tran-
section of polluted leaf, x720 (b); imprint on the abaxial surface of controlled leaf, x360
(c): imprint on the abaxial surface of polluted leaf, x360 (d).
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Table 2. Trichome frequency, stomatal frequency and stomatal size (mean * SD) of P. indicus
seedlings under controlled and polluted conditions

Epidermal chracteristics Treatment F-value
Controlled condition Polluted condition
Trichome number/mm’ 540+ 11.03+ 2.40 61.38%*
Stomatal number/mm” 158.93 +10.31 161.39 +20.49 0.17%
Stomatal size (um) 2648+ 0.83 2555+ 1.59 4.01™
Significance levels of the F-test: * o p<0.05
ns : not significant at p<0.05
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Table 3. The average height growth and relative growth rate (mean + SD) of P. indicus
seedlings under controlled and polluted conditions

Height growth (cm) Controlled condition  Polluted condition F-value
Beginning (April 10, 1994) 73.20 £ 7.37 66.12 £ 15.24 0.88 NS
End (October 12, 1994) 149.20 £ 9.31 87.00+ 8.00 128.36 **
RGR (¢m cm” m™) 0.12+0.01 0.05+ 0.03 24,17 **

Significance level of the F-test: ** o p<0.01
ns : not significant at p<0.035
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Table 4. The average total leaf area (mean + SD) of P. indicus seedlings under controlled and
polluted conditions

Treatment Total leaf area (cmz/’scedling)
Controlled condition 2,114 £ 510
Polluted condition 780 + 328
F-value 24.20 **
Significance level of the F-test: ** 0 p<0.01
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Table 5. The average dry biomass (mean £ SD) of P. indicus seedlings under controlled and

polluted conditions

Dry biomass (g/seedling) Controlled condition Polluted condition F-value
Beginning (April 10, 1994) 12.88 + 3.85 10.12 £ 4.61 1.06 ™
End (October 12, 1994)

Roots 21.04 + 4.46 8.98+1.97 30.54 **
Shoots 38.54 + 499 1592 +3.33 T1.14 **
Leaves 16.90 £ 2.25 10.04 +1.70 29.65 %
Total 76.48 £ 10.06 3494 + 527 66.87 *_”'
RGR (g g ' m™) 030+ 0.058 0.22+0.11 2.04™
Significance levels of the F-test: **: p<0.01

ns ; not significant at p=0.05
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