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Photosynthetic characteristics and dust retention capacities of
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Abstract: In this study, 12 evergreen tree species were selected in Zhengzhou City, and their photosynthetic
characteristics and dust retention capacity in winter were determined and analyzed differentially to select the evergreen
tree species with outstanding ecological benefits for alleviating atmospheric CO, and particulate pollution, and to provide

scientific support for the application of these trees in gardens. The photosynthetic parameters including the net
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photosynthetic rate (P, ), transcription rate (7T, ), stomatal conductance (G, ), intercellular CO, concentration ( C,)
and dust retention parameters ( dust retention per unit leaf area, dust retention capacity of single leaf and dust rentention
in crown per unit area) of each tree species in January were measured by LI-6400 portable photosynthesis analyzer could
with the elution-mass method, and the results of each parameter were analyzed by cluster analysis. The results were as

follows: (1) The P,

Eriobotrya japonica were significantly higher than those of other eight species(P<0.01) , and the C, values of leaves from

., T and G, values of leaves from Ligustrum lucidum, Buxus sinica, Pittosporum tobira and
Cinnamomum camphora, C. septentrionale, Buxus sinica and Eriobotrya japonica were extremely significant ( P<0.01)
higher than those of other eight species. The mesophyll cells of Ligustrum lucidum, Pittosporum tobira and Photinia
serratifolia maintained higher photosynthetic activities, but the activities of mesophyll cells of Cinnamomum camphora,
C. septenirionale were significantly inhibited by low temperature and were weaker than those of other species. (2) 7 d
and 14 d after washing, the dust retention parameters of Eriobotrya japonica, Magnolia grandiflora and Osmanthus
Jfragrans were significantly higher than those of other species (P<0.01) . 14 d after washing, the dust retention amount
of Eriobotrya japonica, Magnolia grandiflora and Osmanthus fragrans accumulated to more than 6.65 ¢ + m™ + crown™ ,
and showed a strong dust retention capacity. In addition, the amount of Photinia serratifolia, Cinnamomum
septentrionale | Ligustrum lucidum , Viburnum odoratissimum and Buxus sinica accumulated to more than 3.99 g » m” -
crown™ . (3) The result of cluster analysis indicated that Buxus sinica, Ligustrum lucidum and Pittosporum tobira had the
strongest leaf photosynthetic properties, followed by Viburnum odoratissimum, Magnolia grandiflora, Eriobotrya
Japonica, Photinia serratifolia and Parakmeria lotungensis; Magnolia grandiflora, Osmanthus fragrans and Eriobotrya
Japonica had strong dust retention abilities, followed by Ligustrum lucidum, Viburnum odoratissimum, Photinia
serratifolia and Cinnamomum septentrionale. Therefore, the six evergreen tree species including Ligustrum lucidum,
Magnolia grandiflora, Eriobotrya japonica, Viburnum odoratissimum, Buxus sinica, and Photinia serratifolia, could be
used as the priority tree species for greening because they have strong capacity on ecological regulation through improving
the air quality and dust retention in northern cities in winter.
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Table 1 ~ General situation of tested evergreen plants (x+s.)
o < 7Y i i iy 1 it e e,

Wﬁ: fﬂ*ﬁ: %JK N T*ﬁﬁ:} . *Thl_‘\ N éL.mBi ébr_l Cﬁﬁ/
Species Abbreviation rowt ree age ree height rown rown rown

p form (a) (m) width (m) height (m) shape
w BS EA 18 2.42+0.08 2.35£0.05 2.15+0.13 i29)7
Buxus sinica Shrub Spherical
T Al PT HEA 11 1.80£0.05 2.12+0.18 1.62+0.08 ERIE
Pittosporum tobira Shrub Spherical
i cc IS 15 8.67x0.29 5.5320.55 6.80+0.30 e B
Cinnamomum camphora Tree Broadly ovate
K4 pi LL EIN 20 7.30£0.53 3.83+0.29 5.67+0.21 i8]
Ligustrum lucidum Tree Ovate
K& L EiN 11 5.13+0.51 3.80+0.26 4.27+0.25 ADERIE
Ilex latifolia Tree Umbrella ball
E51 OF AR 15 3.77+0.15 2.43+0.08 3.10£0.36 R
Osmanthus fragrans Shrub Ellipse
A fil PS A 18 3.60£0.40 3.55+0.05 3.20£0.26 e BRI
Photinia serratifolia Shrub Broad sphere
W E AL \(¢ AR 15 3.80£0.20 2.10£0.38 3.07£0.40 EEkA
Viburnum odoratissimum Shrub Obovate
HRA Cs TR 15 9.01+0.74 5.77+0.25 7.20+0.26 e B IE
Cinnamomum septentrionale Tree Broad ovate
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Eriobotrya japonica Tree Broad umbrella
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Magnolia grandiflora Tree Broad sphere
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Parakmeria lotungensis Tree Narrow ovate
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BS. Buxus sinica; PT. Pittosporum tobira; CC. Cinnamomum camphora; LL. Ligustrum lucidum IL. Ilex latifolia; OF. Osmanthus fragrans ;
PS. Photinia serratifolia; VO. Viburnum odoratissimum; CS. Cinnamomum septentrionale; EJ. Eriobotrya japonica; MG. Magnolia grandiflora;

PL. Parakmeria lotungensis. Different uppercase and lowercase letters respectively mean extremely significant differences ( P<0.01) and

significant differences (P<0.05) among different species. The same below.
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Photosynthetic characteristic parameters of different evergreen tree species
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Fig. 2 Product lag parameters of each evergreen tree species
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