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Introduction 

- Background 
- Objectives 
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Background 
>60,000 slopes in Hong Kong 
(Buildings Department, 2020) 

Large scale afforestation in last century (1950-70s) 
Goals: control soil erosion, improve water supplies 

Pioneer exotic species: Acacia confusa 
(Corlett, 1999) 

Slopes in Hong Kong 
(Source: https://hkss.cedd.gov.hk/hkss/eng/sis_info.aspx) 
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Background 
More slope tree accidents in Hong Kong in recent years→ Public concern increases 
(明報，2016年6月12日;東方日報，2020年6月6日) 

Acacia confusa 
Major species on slopes of Hong Kong 
Lifespan: 50-70→ aging issue 
(Highway Department, 2019) 

→ Chosen to be the study target 

5〈斜坡塌5米樹擊傷 3途人〉(東方日報，2020年6月6日〈兩樹倒塌壓兩車東頭村道一度封路〉 (明報，2016年6月12日)
) 





Background 
Form & structure of a tree "#$ Local environment 

Forest slope trees→ bending stem and asymmetric crown for more Light!!! 
(Getzin & Wiegand, 2007) 

Title → Crown and stem patterns of Acacia confusa on urban slopes of Hong Kong 
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Objectives 

1 2 3 
Investigate the Explore the Discuss possible 
correlation among implications of enhancement methods 
crown, stem parameters phototropism of Acacia on slope vegetation 
of Acacia confusa and confusa on slope and management. 
slope properties 
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02 
Literature 
Review 

- Acacia confusa 
- Slope types 
- Phototropism 
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Acacia confusa 

Originated in Taiwan 

Family: Mimosaceae 

Height: 6-15 m 

Flowering period: March to October 

Fruiting period: August to December 

(Hong Kong Herbarium, n.d.) 

9 
Acacia confusa 



Slope types 

https://www.facebook.com/hkss.geo/posts/184687503867731510/) 

Types of slope 
(Source: 

http://www.facebook.com/hkss.geo/posts/184687503867731510/)


Phototropism 

Mechanism to maximize photosynthetic productivity 
(Lam & King, 2005) 

Ability of a plant to reorient the organ and grow towards/opposite a light source 
→ Enable the leaves to optimize the light capture 
(Liscum et al., 2014) 

Forest slopes: trees inclined to downhill than uphill direction (less competitive) 
(Lang et al., 2010) 
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Phototropism 

Phototropins perceive Step 1 incoming blue light 

Trigger the signal Step 2 transduction chain 

Formation of lateral Step 3 auxin gradient 

Trigger signalling Step 4 networks→ 
control cell 
elongation 

(Hohm & Preuten & Fankhauser, 2013) 
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Step 5 Bending of hypocotyl 
to the light source 
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Methodology 

- Study sites 
- Data collection 
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Study sites 
11 registered slopes visited, 275 Acacia confusa recorded 
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 Height 

Data collection 

Crown spread 
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Stem & crown 
inclination 



  Live crown ratio 
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Position on slope Distance to 
neighbouring tree 

Data collection 



04 
Results 

- Parameters and inclinations of 
Acacia confusa 
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Correlation between DBH & Total crown area 

Moderate positive linear relationship 
r=0.577, p=0.000 
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Moderate positive linear relationship 
r=0.497, p=0.000 

Correlation between Height & Total crown 
area 
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Correlation between DBH & Height 

Moderate positive linear relationship 
r=0.407, p=0.000 
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Total crown area 
Correlation between Distance to neighbour & 
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Weak positive linear relationship 
r=0.191, p=0.001 



Crown parameters 

No significant difference between x1 and x2 (Independent t-test, p=0.439) 

No significant difference between y1 and y2 (Independent t-test, p=0.366) 

No significant difference between x and y (Independent t-test, p=0.944) 
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Inclinations of Acacia confusa 

Significant stem inclination 
(One-sample t-test, mean=22.444, hypothesized mean=15, 
p=0.000) 

Significant crown inclination 
(One-sample t-test, mean=32.953, hypothesized mean=15, 
p=0.000) 

Crown inclination is significantly greater than stem 
inclination, mean average=10° 
(Independent t-test, p=0.000) 

11SE-B-CR554 
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→ Bending from stem to crown 



Inclinations of Acacia confusa 

No significant difference between slope orientation and Acacia 
confusa's inclination orientation 
(Independent t-test, p=0.716) 
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Correlation between Position on slope & Inclinations 

Weak negative linear relationship 
r= -0.212, p=0.000 

→ higher position of a slope, its stem 
inclination would decrease 

Weak negative linear relationship 
r= -0.318, p=0.000 

→ higher position of a slope, its crown 
inclination would decrease 
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Effect of orientations of slopes on inclinations 

No significant difference among stem inclinations on various slope orientations 
(One way ANOVA, F(6,268)=0.933, p=0.471) 

Significant difference among crown inclinations on various slope orientations 
(One way ANOVA, F(6,268)=2.361, p=0.031) 

Crown inclination degree on East facing slopes is significantly less than those on Southeast 
(p=0.010), Southwest(p=0.013) and West(p=0.048) facing slopes 
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Effect of types of slopes on inclinations 

Significant difference among stem inclinations on various slope types 
(One way ANOVA, F(3,271)=2.847, p=0.038) 

Stem inclination degree on cut slopes is significantly greater than those on fill slopes 
(p=0.032) 

Significant difference among crown inclinations on various slope types 
(One way ANOVA, F(3,271)= 9.783, p= 0.000) 

Crown inclination degree on cut slopes is significantly greater than those on fill slopes 
(p=0.001) and fill slopes with retaining wall (p=0.005) 
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05 
Discussions 

- Implications of phototropism 
- Enhancement methods 
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Implications of phototropism 

(Schamp & Schurer & Aarssen, 2007) 

Why down-slope direction? 
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Implications of phototropism 

Higher position → less inclination 

(Getzin & Wiegand, 2007) 
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Implications of phototropism 
11SE-B-FR44 11SE-B-FR44 

Situation on lower position Situation on higher position 
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Implications of phototropism 
East facing slope: less inclination than Southeast, Southwest and West slopes 

East facing slope 
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Southeast, Southwest, West facing slope 



 

   
 

Enhancement method (Planting selection) 

Native trees 

Reevesia thyrsoidea (梭羅樹) 
Sterculia lanceolate (假蘋婆) 

✓✓✓Biodiversity 

and Development Department, 2012) 

Planting opportunities on slopes 
(Civil Engineering and Development 
Department, 2012) 

Schefflera heptaphylla (鴨腳木) 

Liquidambar formosana (楓香 ) 

(Highway Department, 2019; Civil Engineering 
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Enhancement method (Slope maintenance) 

Maintenance 
Fill the cracked surface with 
similar filling material 

Filling the cracked slope surface (CEDD, 2018) 

Install soil nail 
↑↑↑Stability 

Soil Nail Grillage in Vicinity of Existing Tree Roots 
(CEDD, 2011) 
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06 
Conclusions 

- Summary 
- Limitations 
- Further study 
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Summary 

Respond growth on slopes: Inclination 

Causes: Nearby environmental conditions 
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Limitations 
Sample size↑↑↑ 

Only 5 and 4 data on Northeast and Northwest directions 
respectively 
No data on North facing slope 

1000 data✓✓✓ → ↑↑↑Data representation & accurate result 
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Further study 
Native species e.g. Sterculia lanceolata & 
Liquidambar formosana 

→ Database of slope trees to understand their 
responses to slopes 
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Thank you! 
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