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ABSTRACT

Plants contribute to various functions in landscape design such as shade, ornamentation, food sources and etc. For 
heritage buildings, the functions of plants are identified as elements that can enhance the heritage value of a building. 
The presence of plants also harms the stability of heritage buildings. Certain plants are identified to cause damage such 
as roof damage, wall cracks, plaster layer damage, stains on the paint layer, paint peeling, gutter and drain blockage, 
and wooden component damage. Therefore, the objective of this study is to identify the features of plants that 
threaten heritage buildings. This study uses a qualitative approach through observation and interviews. Observation 
methods were carried out on 112 masonry heritage buildings listed by the National Heritage Department (JWN). In-
depth interviews were conducted with eight (8) registered conservators who are experienced and actively involved in 
heritage building conservation. The collected data were analyzed using thematic methods to produce a list of 
characteristics of plants that damage heritage buildings. The study found a total of eight (8) plant characteristics, 
namely compact canopy, shedding leaves excessively, bearing fruit, dense flowering, lateral roots, adventitious roots, 
easy decay, and wide-crowned tree. This study will assist conservators, building occupants, maintenance contractors, 
and landscape architects in selecting suitable plants for landscaping and environmental design surrounding heritage 
buildings in Malaysia.
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1. INTRODUCTION
Landscape plants enhance comfort and aesthetics around buildings but can also pose risks to structural integrity 
(Mattheck et al., 2003). In heritage conservation, tree removal is often a preventive measure to avoid future damage 
(Catt, 1994). In urban areas, thoughtful landscape design helps preserve the identity of heritage sites (Shamsuddin et 
al., 2012). Research shows that certain plant species contribute to moisture retention, blocked gutters, structural 
cracks, and termite infestations (Ahmad, 2004, 2018; Awang et al., 2020–2024; Jim, 2013, 2018). These impacts are 
mostly linked to specific plant traits and growth behaviours. Malaysia’s hot, humid climate promotes rapid plant 
growth, increasing the risk of colonisation on heritage structures. However, vegetation-related risks are often 
overlooked in planning, leading to long-term structural threats (Sim, 2015). As a result, restored buildings may be 
surrounded by unsuitable vegetation. Identifying problematic plant characteristics can support better plant selection, 
reducing damage while maintaining the visual and ecological value of heritage landscapes.
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CHARACTERISTICS OF PLANTS THAT DAMAGE HERITAGE BUILDINGS
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1. K1 / / / / / /

2. K2 / / / / / /

3. K3 / / /

4. K4 / / / / / / /

5. K5 / / / /

6. K6 / / / / /

7. K7 / / /

8. K8 /

Table 1: Detailed characteristics of plants that threaten and damage heritage buildings according to conservators

Figure 2: Comprehensive Chart of Plant Traits that Threaten and Damage Heritage Buildings

4. CONCLUSION

While the diversity of plant species around heritage buildings enhances aesthetic and historical value, it also 
introduces a range of impacts due to differing plant traits. Each plant has unique characteristics that influence its 
environmental impact. A wide variety of plant species allowed the study to observe a broad spectrum of effects on 
buildings. These characteristics contribute both directly and indirectly to building deterioration. For example, 
termites are attracted by dead wood, fallen leaves, and moisture, while mineral salts can be absorbed into bricks due 
to water movement. Plants that create cool, moist, and shaded environments typically have dense canopies and shed 
leaves that cover the ground. Malaysia’s tropical climate, with abundant rainfall and sunlight, encourages plants to 
develop thick canopies and lush foliage. When trees are planted too close together, their overlapping canopies form 
a “roof” effect, resulting in damp, waterlogged soil below. This creates ideal conditions for epiphytes such as Ficus 
species to grow on brick buildings. Tropical plants differ from those in non-tropical regions by producing more 
moisture and debris, while non-tropical species are more commonly associated with root intrusion. Research focused 
only on root invasion may not be suitable for tropical climates. Therefore, planning must begin at planting, with 
correct spacing to avoid future damage. Identifying the Critical Root Zone (CRZ) is crucial to preventing root intrusion. 
Arbitrary planting distances, like the 10 to 15 metres suggested by K2, are less reliable since each tree species 
behaves differently. The CRZ concept specifically applies to trees and helps ensure safe planting distances near 
heritage buildings.

3. RESULT AND DISCUSSION

Figure 1: The relationship between building damage 
and the characteristics of plants that pose a threat to 
heritage buildings in Malaysia

2. MATERIALS AND METHODS

Combine observation and interview
data to identify plant characteristics.

Conduct Interviews

3 Engage with conservators to gather
insights on plant threats.

4

Data Analysis

On-Site Observation

2 Use tools like cameras and drones to
document damage and plant species.

Objective: Identifying Plant Threats to Heritage Buildings

Choose 112 masonry and mixed-type heritage
buildings for study.

Building selection

1

REFERENCES

Abd Rahim, S. A., Ismail, N. H., & Abd Latip, N. S. (2022). Analysis of current condition of 
heritage masjid in Negeri Sembilan. Planning Malaysia, 20(2), 184–195. 
https://doi.org/10.21837/pm.v20i21.1102

Ahmad, A. (1994). Conservation of British colonial buildings built between 1800 and 1930 
in Malaysia (Doctoral dissertation, University of Sheffield). 

Ahmad, A. G. (2004). The dilapidation survey report. Understanding Common Building 
Defects, 16(1), 19–21.

Ahmad, A. G. (2018). Treatment of Rising Damp and Salt Attack in Heritage Building. 
GTWHI Heritage & Conservation Workshop.

Ahmad, A. G., & Rahman, H. F. A. (2010). Treatment of salt attack and rising damp in 
heritage buildings in Penang, Malaysia. Journal of Construction in Developing 
Countries, 15(1), 93–113.

Awang, A., Mohd Nasir, M. R., & Wan Mohamad, W. S. N. (2021). A preliminary study on 
building condition of heritage buildings at the Kuala Lumpur Police Training Centre 
(PULAPOL), Malaysia. Malaysian Construction Research Journal (MCRJ), 34(2), 101–
113.

Awang, A., Nasir, M. R. M., Wan Mohamad, W. S. N., Hasan, R., Marzuki, I. N., & Jamirsah, 
N. (2023). Vegetation and their impacts on heritage buildings at Police Training 
Centre (PULAPOL) Kuala Lumpur, Malaysia: a critical analysis. Malaysian Construction 
Research Journal, 39(1), 89–106.

Awang, A., Rusdi, M., Nasir, M., Nizam, W. S., & Mohamad, W. (2020). A review on the 
impacts of plants towards heritage buildings. ACCESS Online Journal JAPPAJournal-
Journal of Applied Art, 2, 94–101.

Awang, A., Nasir, M. R. M., Wan Mohamad, W. S. N., Ahmad, Marzuki, I. N., A., Hasan, R., 
Mohamed Som., & Saari, F.A. (2024). Types of Damage to Heritage Buildings in 
Malaysia Caused by Plants: A Comprehensive Investigation. International Heritage 
and Cultural Conservation Conference Proceeding (InHERIT 2023), 291–304.

Baharuddin, M. N., Bahardin, N. F., Harun, S. N., Abd Manap, M. D., & Ab Rashid, M. S. 
(2022). Assessing critical risk factors for heritage conservation projects in compliance 
with national heritage Act 2005 (ACT 645). Planning Malaysia, 20.

Bakri, N. N. O., & Mydin, M. A. O. (2014). General building defects: causes, symptoms and 
remedial work. European Journal of Technology and Design, 3(1), 4–17. 
https://doi.org/10.13187/ejtd.2014.3.4

Caneva, G., Galotta, G., Cancellieri, L., & Savo, V. (2009). Tree roots and damages in the 
Jewish catacombs of Villa Torlonia (Roma). Journal of Cultural Heritage, 10(1), 53–62. 
https://doi.org/10.1016/j.culher.2008.04.005

Halwatura, R. U., Jayawardena, V. G. N. P., & Somarathna, H. M. C. C. (2013). Identification 
of damages to building structures due to roots of trees. Digital Library Universiti of 
Moratuwa Sri Lanka, 11(12), 1–10.

Hanafi, M. H., Umar, M. U., Razak, A. A., Rashid, Z. Z. A., Noriman, N. Z., & Dahham, O. S. 
(2018). Common Defect of Colonial Buildings in Malaysia. IOP Conference Series: 
Materials Science and Engineering, 454(1). https://doi.org/10.1088/1757-
899X/454/1/012186

Hanafi, M. H., Umar, M. U., Nawi, M. N. M., Fauzi, S. N. F. M., & Nah, M. N. M. (2019). 
Managing heritage building in Malaysia with the common defect approach. Journal 
of Advanced Research in Dynamical and Control Systems, 11(5), 1050–1064.

Jim, C. Y. (2013). Drivers for colonization and sustainable management of tree-dominated 
stonewall ecosystems. Ecological Engineering, 57, 324–335.

Jim, C. Y. (2018). Epiphytic strangler trees colonizing extreme habitats of building 
envelopes in Hong Kong. Landscape and Urban Planning, 178(July), 281–291. 
https://doi.org/10.1016/j.landurbplan.2018.07.003

Kamal, Kamarul Syahril, Lilawati Ab Wahab, dan A. Ghafar Ahmad. 2010. “Pilot Survey on 
the Conservation of Historical Buildings in Malaysia.” in Proceeding of the 2nd 
International Conference on Built Environment in Developing Countries 2008 
“Sustainable Built Environment: Bridging Theory and Practice.”

Lakshmipriya, T. (2008). Conservation and restoration of Ta Prohm temple. Structural 
Analysis of Historic Construction: Preserving Safety and Significance - Proceedings of 
the 6th International Conference on Structural Analysis of Historic Construction, 
SAHC08, 2, 1491–1497. https://doi.org/10.1201/9781439828229.ch174

Noirot, C., & Darlington, J. P. E. (2000). Termite nests: Architecture, regulation and 
defence. In T. Abe, D. E. Bignell, & M. Higashi (Ed.), Termites: Evolution, Sociality, 
Symbioses, Ecology (hal. 121–139). Kluwer Academic Publishers. 
https://doi.org/10.1007/978-94-017-3223-9_6

Nursaniah, C., Maisari, L., Yusra, C., Maharani, L., Jubhilla, F., Qadrunnada, A., Aini, S. and 
Kayan, B.A. (2023). Safeguarding cultural heritage site: comparative study for 
establishing conservation initiatives on Indrapatra Fort, Aceh Besar. Planning 
Malaysia, 21.

Sodangi, M., Khamdi, M. F., Idrus, A., Hammad, D. B., & Ahmedumar, A. (2014). Best 
practice criteria for sustainable maintenance management of heritage buildings in 
Malaysia. Procedia Engineering, 77, 11–19. 
https://doi.org/10.1016/j.proeng.2014.07.017

Tan, Seong Yeow, Abdullateef Olanrewaju, dan Lim Tat Lee. 2016. “Maintenance of 
heritage building: A case study from Ipoh, Malaysia.” Hal. 1–6 in MATEC Web of 
Conferences. Vol. 47

Uchida, T., Furuno, M., Minami, T., Yamashita, S., Uchiyama, T., Arase, T., & Hayasaka, D. 
(2015). Ecological significance of masonry revetments in plant biodiversity. 
International Journal of GEOMATE, 9(1), 1353–1359. 
https://doi.org/10.21660/2015.17.4168

Yadav, O. P. (2015). Eradication of Plants and trees from historic buildings and 
monuments. Ancient Nepal, 28–32.


	Slide 1

