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Influence of Leaf Dust Retention on Leaf Surface Reflectance Spectroscopy and

Photosynthesis of Greening Tree Species Around Thermal Power Plant
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Abstract: Taking 5 kinds of greening tree species(Fraxinus chinensis ,Ailanthus altissima sRhus typhina ,
Maackia amurensis ,Ulmus pumila)around typical thermal power plant in Ningdong Energy Industrial
Base as the research objects,leaves of these tree species were collected on the 1% day and 15" day after rai-
ning and to study their dust retention capabilities by using the method of washing and filtering. The associ-
ated influences of dust retention on leaf surface reflectance spectroscopy were studied by using FieldSpec4
Hi-Res NG spectroradiometer ,and the photosyntheses of the trees tested were measured by portable pho-
tosynthesizer Li-6400. The results indicated that there were significant differences in dust retention capabil-
ities among 5 tree species. The amount of dust retention capability ranked as R. typhina,A. altissima ,
U. pumila M. amurensis , F. chinensis. The basic characteristics of spectral reflection curves showed that

the reflectance of dust free leaves was higher than that of dust detained leaves, mainly manifested in 740 —
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1 300 nm band. Whereas, there were no uniform rule and existing fluctuation in 350 —680 and 1 500—2 500
nm bands. The correlation between leaf dust retention capability and leaf surface reflectance spectroscopy
indicated that the bands sensitive to the dust retention mainly focused in the visible (700—750 nm) and the
near-infrared spectra (1 390—1 500 nm). And dust retention didn't alter the inherent reflectance character-
istics, but could strengthen or weaken them. These kinds of strengthening and weakening were inter-specif-
ic differences among 5 kinds of greening tree species. Dust retention had no obvious influence on three edge
position changes of leaf spectral reflectance curve first derivative, which meant three edge positions were
not sensitive to the disturbance of dust retention. And dust retention had significant influence on three edge
amplitudes and areas,to all the 5 kinds of greening tree species,the three edge amplitudes and areas of dust
free leaves were higher than those of dust detained leaves. Under the same contaminative circumstance,
dust retention had inhibition effect on the photosynthesis characteristic parameters (P, ,G,,E) of greening
tree species,but not as the more dust detained, the more photosynthesis losses obtained. The photosynthe-
sis characteristics loss rates varied among the tree species. It was found M. amurensis and U. pumila had
stronger resistance to local atmospheric dust pollution based on the comprehensive consideration of the in-
fluence of dust retention on photosynthesis characteristics parameter changes.
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Table 1  Dust retention capability of 5 kinds of greening tree species
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Table 2 The photosynthetic characteristics loss rates of the 5 kinds of greening trees %
Ao Holt G HURBUR B AALSE UK B ZE N R K
SE 50.9249. 95ab 53.7248.68a 58. 6+ 14.08ab
R 60.44+3.75a 61.05+5. 21a 70.4443.43a
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L) 55.06+5. 88ab 37.2412ab 60.55+7. 24ab
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Table 3 Fitting equations of the relationship between the photosynthetic characteristics loss rates and dust retention capabilities

of 5 kinds of greening trees
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