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Abstract: To explore the native and exotic species of adaptability to different environmental pollution in the
city, in this study, we selected 10 tree species in the industrial area, road, mining area and park green
space of Fuxin City as the research objects. We measured the dust retention per leaf area of tree species
and the changes of physiological indexes of leaves before and after dust retention by the elution method,
and discussed the dust detention effect of leaves in different trees and the influence of leaves on physiologi-
cal activities of plants after the dust detention effect. The results indicate that: (1) different tree species
have different dust retention per unit area. The dust retention of Populus bolleana was 1.45 g/m” which is

higher than that of others and Ginkgo biloba was only 0. 92 g/m2 which is lower than that of others in all
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10 tree species. (2) SPAD value of leaves showed a significant downward trend, contents of osmotic regu-
latory substances (proline, soluble protein, soluble sugar) and membrane permeability (MDA, Rec)
showed an upward trend, while activities of antioxidant enzymes (SOD and POD) showed a downward
trend, but the rate of decline was not obvious. (3) There was a significant correlation between the amount
of dust held by G. biloba and Acer mono. It was more suitable to detect the indicators of urban dust pollu-
tion from the physiological aspect. (4) According to the clustering analysis of dust retention and dust re-
sistance of different tree species in four functional areas, the dust retention and dust resistance of P.
bolleana , Syringa oblata s Gleditsia japonica and Ailanthus altissima were both strong. The dust reten-
tion and dust resistance of foreign tree species in Fuxin City were similar to that of native tree species.
Therefore, under the long-term dust pollution stress, each tree species may alleviate the damage of dust
pollution by increasing the contents of osmotic regulation substances and the activities of antioxidant en-
zymes. The foreign tree species and native tree species both show strong adaptability and are not sensitive
to environmental pollution. Therefore, it is a strong guarantee for the safe and healthy development of ur-
ban landscape in arid areas to introduce foreign tree species which can effectively hold dust and control sand
and prevent wind without causing biological invasion.
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Table 3 Changes of leaf antioxidant enzyme activities of different tree species in different functional zones
B SOD it SOD activity/(pg/g) POD i POD activity/(pg/g)
Species CA(CK) op TA 1A CA(CK) op TA 1A
1 299+32Ae 282+ 26Be 273+ 32Bc 260+ 33Cc 234427Acd 224+ 32ABd 218+26Bd 203+ 28Cc
Il 324+ 38Ad 312431 Acd 2914+27Bb 278+37Ch 289+33Aa 272+27Bb 265+ 28Bb 253+23Ca
| 267+27Aa 260427 ABf 2514+24Bd 2384+29Cd 2124+39Ae 2014+21ABe 193+22Be 189+20Bd
v 365+ 39Aa 343+ 30Ba 320+ 38Cab 308+ 39Da 272+ 34Ab 261+24Bc 246+25Cc 231+22Db
V 312+36Ae 3014+31Ad 2894 33Bbc 282+ 27Bb 223+30Ad 2164+29ABd 208+21Bd 199+19Cc
Vi 345+41Ab 324+ 39Bb 302+36Ch 289+ 31Db 3014+29Aa 289+ 31Ba 2724+19Cab 260+ 27Da
M 335+43Ac 323+42Bb 314+37Ba 3014+35Ca 292+26Aa 286+ 34Aa 273+ 23Bab 261+31Ca
Al 298+ 28Ae 290428 ABe 282+ 26Bc 2764 30Bb 205+ 22Ae 197+20ABe 1894 20Be 181+£21Bd
312+26Ae 302+ 28ABd 291+32Bb 282+ 32Bb 243427 Ac 235+ 26 ABd 229+ 24Bd 220+19Bb
X 340+37Ab 328+39Bb 312+36Ca 3004 34Da 298+24Aa 2874 29Ba 276+29Ca 261+26Da
F4 EWMHEHELE5EERRZ ENEXYE
Table 4 The correlation between the amount of dust in leaves of various tree species and physiological indexes
Je b I F i 42 i Amount of dust on leaves
Index I i I IV v Vi i il X X
SPAD 0.603 —0.803"" 0.624 —0.901"" 0.532 —0.876"" —0.718"  0.456 0.552  —0.792""
SP 0. 367 0. 567 0.482 0.767" 0.223 0.671" 0.687" 0. 334 0.378 0. 587
SS 0.597 0. 507 0.391 0.571 0.428 0.737"° 0.497 0.497 0. 567 0. 469
Pro 0.478 0.708" 0.477 0.678" 0.724" 0. 548 0.727" 0.644" 0. 398 0.678"
MDA 0.514 0.702" 0.724" 0.701" 0.293 0.714" 0.676" 0.488 0.410 0.714"
Rec 0.492 0.592 0. 892 0.721° 0.702" 0.692" 0.492 0. 392 0.292 0. 582
SOD —0.761" —0.761° —0.721" —0.861" " —0.361 —0.922" " —0.661" —0.706" —0.553 —0.765"
POD —0.503 —0.577  —0.356 —0.803" " —0.403 —0.876"°° —0.605 —0.543 —0.643"° —0.522

:SPAD. M4 E & i SP. nlIE M H & &5 SS. nNE MBS i Pro. Il E MR & & s MDA. 7§ . % &t s Rec. M XF #L 5 3% ; SOD. SOD i 5
POD. POD it T Ial; « =l 4351378 0. 01 F1 0. 05 7K It A7 %

Note: SPAD. Chlorphyll content; SP. Soluble protein content; SS. Soluble sugar content; Pro. Proline content; MDA. MDA content;

Rec. Relative electric conductivity; SOD. SOD activity; POD. POD activity; The same as below; * * and * represent significant correlation

relationship at 0. 01 and 0. 05 levels, respectively

xRS Ha

EEM R E SN

Table 5 Comprehensive evaluation of plant dust resistance after dust retention

14 Fl

F)E R EUE Membership function value

AV

Tree Comprehensive 2’;’?;
species SPAD SP SS Pro MDA Rec SOD POD evaluation
1 0. 854 0.378 0. 443 0. 654 0.732 0.234 0.191 0.106 0. 449 3
I 0.598 0. 206 0.298 0. 545 0.678 0.201 0.136 0.087 0.344 6
I 0. 887 0.432 0. 345 0.776 0. 824 0.662 0. 356 0.123 0.551 1
v 0. 645 0.146 0.195 0.543 0. 564 0.167 0.116 0.078 0.307 8
N 0.514 0.132 0.196 0.567 0.708 0.093 0.204 0.103 0.314 7
VI 0.543 0.102 0.087 0.554 0. 448 0.019 0.101 0.076 0.241 10
VI 0. 865 0. 345 0. 254 0. 445 0.667 0.256 0.107 0.098 0. 380 5
i 0. 807 0. 405 0.563 0. 665 0.788 0. 447 0. 265 0.115 0.507 2
0.802 0. 445 0.328 0.554 0.768 0.221 0.207 0.119 0.431 4
X 0.567 0.112 0.076 0. 605 0. 487 0.087 0.107 0.091 0.267 9
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