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Disease of five-angled maple in urban roads — investigation of irradiance,
temperature and bark burn
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LLuohe Experimental Middle School, Luohe, Henan 462000

Abstract : To investigate the causes of bark lesions in five—angled maples along the western side of urban roads,
this study analyzed 783 trees on Lingyunshan Road in Luohe City using field surveys, simultaneous
monitoring of trunk irradiance—temperature profiles, and controlled experiments. Results showed:
an overall disease prevalence of 62.6%, with 98.2% of lesions concentrated on the western trunk
side. The western side exhibited significantly higher disease rates (82.0%) compared to the eastern
side (55.6%, P<0.01), showing a strong positive correlation with western exposure duration (r=0.98,
P<0.01). Western areas recorded higher peak irradiance (674.3 W/m?), cumulative irradiation (11.10
MJ/m?), and maximum bark temperature (59.7°C) than southern areas. The 16:00-17:00 period
demonstrated the most sensitive irradiance—temperature response (coefficient 13.55°C/100 W/m?). The
study identified "intense western sunlight + transplant stress + thin bark structure" as core mechanisms
causing bark thermal damage and fungal infection, with asphalt pavement reflection exacerbating bark
scorching. This research fills a critical gap in trunk—side thermal damage studies, providing quantitative
references for urban street tree protection.

Keywords : street trees; five-angled maple; thermal burn damage; western exposure; temperature
monitoring; irradiance monitoring; protective technology
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