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Mean:

141 x 103 spores / cm2. d

Species Production unit Spore production

Serpula lacrimans Fruiting body 3x 10
3

spores cm
-2

d
-1

Ganoderma applanatum bracket 3 x 1010 spores d-1

Daldinia concentrica perithecial stroma 1 x 10
8

spores d
-1

Langermannia gigantea puffball 7 x 10
12

spores total

Sclerotinia sclerotiorum apothecium 3 x 10
7

spores total

Tilletia caries infected wheat grain 1.2 x 10
7

spores total

Penicillium sp. colony 2.5 cm in diam 4 x 108 spores total
Lacey, J. (1996) Spore dispersal - its role in ecology and disease: the British contribution to fungal 
aerobiology. Mycological Research 100, 641-660.

Spore production of individual fruiting bodies (Buller, 1909, 1922; Gregory et al., 1953; 
Ingold, 1971)

Spore Print Count (x1000 spore cm-2)
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Fruiting Body (450 cm2):

Maximum spore print count: 
235,000 spores/ cm2 . d

Maxi.: 6 x 105 spores/cm2. d

Duration: more than 12-14 d

Cumulative Total: 

760 x 106 spores/cm2 in 12 d

Ganoderma lucidum
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& plant/fungal 
defense reaction

Fungi as Plant Pathogens
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Normal vascular tissue

Fungal infected 
Tissues

Wood Decay by Fungi
1. Soft Rot
2. Brown Rot
3. White Rot

Perithecium

Ascospores
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Ganoderma applanatum species complex
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Artificial Creation of site for Fungal attack from airborne route 

Wound seal

Canker

Wound increases susceptibility to fungal 
attack
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Effect of  PCP on Colonization of Compost by
Pleurotus pulmonarius
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Data presented in mean ± SD of 10-12 replicates

Effect of  PCP on Growth Rate by
Pleurotus pulmonarius

y = -0.0102x + 4.9828

R2 = 0.9671
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White Rot Fungi Degrade Persistent Organic 
Compounds, e.g. Fungicides, Wood 
Preservatives, via the biosynthesis of the 
natural Fenton reagents, the lignolytic 
enzymes.

Pentachlorophenol: a wood Preservative 
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Leaf 
curl
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No bait, no mycelial strands Bait, mycelial strands

Soil walking for FOOD.

Time (Day) 10 20

Unsterile Soil 2.250.50 cm 5.280.65 cm

Sterile Soil 5.8 0.27 cm 6.00 cm *

Growth Rate of Ganoderma lucidum on soil

Beside the Seasonal Spore dispersal, Ganoderma lucidum walks in soil. 
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Haploid 
germinated 
from spores

Di – Mon Mating Test

monokaryon 
clampless hyphae

successful mating:

clamped connection

Formation of NEW 
individuals via MATING 
in Ganoderma lucidum

dikaryon hyphae

New Individual

(Fruiting Diploid)

Generation 
of Genetic 
Diversity

50cm

50cm

50cm50cm

50cm

50cm

40cm

- Landscaping plant

- Dead tree trunk

- Clamp observed

- No clamp 
observed

1

4

3

2

7
6

5

8

Soil walking for MATE

‘Bait’ of 
monokaryon

bait inserted 
in soil

After 1 month

clamped 
hyphae
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Confirmation of Fungal Individuals by Arbitrarily 
primed PCR using primer M13R

Ganoderma lucidum is found throughout Hong Kong

Competition between 
2 individuals of 
Ganoderma lucidum

Artificial Pathogenesis
species Treatment control
Pyrenria championi
(石筆木)

++ ++ - - - - - - - -

Lithocarpus glaber
(石櫟)

++ + - - - - - - - -

Quercus myresinaefolia
(細葉青剛櫟)

++ + + + + - - - - -

Quercus championi
(黃背櫟)

+ + + + + - - - - -

Litsea cubeba
(山蒼樹)

++ ++ + ++ ++ - - - - -

Machilus breviflora
(短花楠)

++ + + + + - - - - -

Dospyros morridiana
(羅浮柿)

+ + - - - - - - - -

Aporusa chinesis
(銀柴)

+ + + ++
+

+ - - - - -

Acacia confusa
(台灣相思)

+ + - - - - - - - -

Remark : Positive result is “+”, more ‘+’ means  
more mycelial growth.
Negative result is “-”.

• Tree host specificity
• Individual tree health affects 
infection result

T. conferta: 5 +

insert inoculum to wound

Inoculum

Healing.
‘-’ result

“+”
infection

3 
months
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Ganoderma lucidum found in urban & protected areas

Conclusion
Using Ganoderma lucidum as a plant pathogen example,

1. It ‘walks’ in soil and ‘bites’ on the wounded tree roots.
2. It disperses spores in air to infect trees annually. 

Billions of spores are produced from one G. lucidum mushroom.
3. It continuously generates genetic variation by ‘mating’ between two haploid 

spore germlings and ‘di-mon’ mating between a haploid spore germling and a 
diploid fruiter.

4. As a white rot fungus, it efficiently degrades wood to cause heart rot and litter to 
recycle nutrients. Mushrooms are borne on stem and root of the infected tree 
as well as on ground.

5. Host specificity was observed, e.g. Acacia confusa, leading to wide distribution 
in Hong Kong. 

6. It is an OPPORTUNISTIC pathogen; Wound is the entrance for fungal infection.  

The persistence in soil 
as a sink.

Beside the wood degraders, there are other fungi which:
a. Beneficial to tree growth,
b. Neutral to the tree health,
c. Parasitize a tree host but the site of attack is at leaves.

Acknowledgement
The collaboration from Landscape Section, EMO, The Chinese University of Hong Kong
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Tolerance to Pollutants
Inhibitory Effect of sulphur dioxide on Mycelial Grow th of Ling Zhi
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• High doses of SO2 inhibit growth of Ganoderma lucidum

• Average EC50 ranges between 1800-2100 ppm of Na2S2O5

• Many seedlings were killed by < 1 g/L Na2S2O5

• G. lucidum cultures were highly tolerant to SO2

• Different strains have similar sensitivity towards SO2

Tolerance of Pollutants
Cadmium

polyphosphate fertilizer and sewage sludge
build up of cadmium in agricultural soil
The most toxic heavy metal 

Growth of G. lucidum was inhibited by high doses of Cd 
The EC50 of Cd on mycelial radius ranges from 50-250 ppm
Different strains will have different sensitivities towards Cd
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Metal Concentrations in Field Collected G. 
lucidum

• Concentrations of Cd in fruiting 
bodies from all sites exceed 
the maximum permitted 
concentration in food 
(WHO,1993)

maximum permitted 
concentrations in foods (WHO)

Cadmium
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