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Effects of Auto-exhaust Pollution on Four Native Ornamental Trees:
Stomatal and Photosynthetic Responses
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(1. South China Botanical Garden, Chinese A cademy of Sciences, Guangzhou 510650, China; 2. Graduate University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Dongguan Botanical Garden, Dongguan 523620, China)

Abstract: The stomatal and photosynthetic responses of four native ornamental species, such as Elaeocarpus
sylvestris, Syzy gium hdainanense, Ficus microcarpa var. pusillifolia, and Cinnamomum philippinense grown in
heavy traffic Dongguan Road were studied. The results showed that stomatal morphology had no difference among
four species, while stomatal density of 4 species at Dongguan Road increased significantly, in which Elaeocarpus
sy lvestris increased most. The contents of chlorophyll and carotenoid of 4 species in Dongguan Road had different
adaptive changes, but the variations were inconsistent. Except for C. philippinense, the maxium net photosynthesis
rate (P,, ) increased at Dongguan Road, but the changes of stomatal conductance and intercellular CO,
concentration were inconsistent. The responses to auto-exhaust pollution were different among 4 species.
Therefore, the 4 species adapted to traffic exhaust pollution by changing morphological characters and
physiological properties.

Key words: Traffic exhaust pollution; Native trees; Stomata; Photosynthesis
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Fig. 1 Stomatal morphology of four species under SEM. a,b,c,d: Control area; A,B,C,D: Contaminated area; a,A: E. sy lvestris ;b,B: C. philippinense;c,

C: 8. hainanense;d,D: F. microcarpa var. pusillifolia.
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Table 1 Stomatal density and size in lower epidermis of leaves of four plant species

- SALHE Density (4 mm?) A K Size (wm)
Species
Control area Contaminated area Control area Contaminated area
1AL E. sy bvestris 320 +14 694 +73" 1790 £+0.56" 16.00 £0.72
WL S. hainanense 344 £ 14 381 £17° 2672 £1.18 26.09 £0.53
INHBE F. microcapa var. pusillifolia 152 +8 217 +22° 2790 £0.95 2964 £2.12
Bib C. philippinense 197 £16 281 £47° 2934 £149" 24.81 £1.18
* Fxx SrRIFRE WA S8R BE @ <0.05)Fik B &P <001),
* and ** present significant difference at 0.05 and 0.01 levels within the same species and parameter, respectively.
3.0
oDZ 0.8 1
a a
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5 231 - .
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£ b 2 2
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2 151 a 2 2 b a @
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1 2 3 4 1 2 3 4

T4 Species

K2 4FRHrn-SERAENHE FERE, DZ: #EKX; DD: T§IX; 1.

FH 4 Species
IAEEE s 2. YRR AL 3. ZMHE; 4. B,

Fig. 2 Chlorophyll and carotenoid contents in four plant species. DZ: Control area; DD: Contaminated area; 1. E. sylvestris; 2. S. hainanense; 3. F.

microcarpa var. pusillifolia; 4. C. philippinense.
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Fig. 3 Light response curves of photosynthesis in four species. DZ: Control area; DD: Contaminated area.
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Fig. 4 The relationship between stomatal conductance (G,) and intercellular CO, concentration (C;) of 4 species.DZ: Control area; DD: Contaminated

area.
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