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Influence of bark harvesting on xylem vessel 
density and area of 10 medicinal tree species 
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Study area 
Protected forest of Monts Kouffé 
Area : 180 300 ha 

Dry forest : 

Isoberlinia doka, Anogeissus 
leiocarpus, Daniellia oliveri, 
Lannea kerstingii 

Wooded Savanna : Pericopsis laxiflora, 
Pterocarpus erinaceus, 
Pseudocedrela kotschyi, 
Parinari curatelifolia, 
Maranthes polyandra, 
Uapaca togoensis, Detarium 
microcarpum, Lophira 
lanceolata 

Aim 
:

Hypothesis : Medicinal tree species present different ability to 
recover from wound. 

Objectives 1) compare the re-growth area (edge and sheet re­
growth), 
2) assess the impact of bark harvesting on the vegetative growth and on insect attack, 
3) suggest a species-specific strategy for a sustainable management of bark harvesting. 

Ecological study 

Materials and methods Species 

Materials and methods Bark harvesting 

Season : dry and rainy 
Diameter : D1 (10-20cm), D2 (21-30cm), D3 (< 31 cm) 
Debarking Intensity : 7 Intensities (20%, 50%, square, 75%, 100%) 
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Khaya senegalensis Detarium microcarpum Afzelia africana 

Results after 2 
years 

2° Which tree species form a traumatic canal in response to injury ? 

Scientific questions 

1° Does bark harvesting change wood development in terms of vessel 
density and vessel area? 

3° How does compartimentalization illustrate after bark harvesting 
amongst each 10 tree species ? 

Anatomical study 

Afzelia africana (Af) Burkea africana (Bu) 

Detarium microcarpum (De) Lophira lanceolata (Lo) 

Maranthes polyandra (Ma) 

Mangifera indica (Mg) 

Pseudocedrela kotschyi (Ps) Pterocarpus erinaceus (Pe) Uapaca togoensis (Ua) 

Species : 
10 species cut 2 
years after bark 
harvesting 

Khaya senegalensis (Kh) 

Materials 
and 

methods 

Khaya senegalensis 

Materials and methods Measurement : 
1)Vessel number 
2)Vessel area 



Measurement field 
Materials and methods 

Size of field: 1,5mmx2mm = 3mm² 
Number of field : 

Location field 

- 1 cm from the wound 

- 11 before the wound 
- 1 to 9 after the wound  

- on the wound 

- at the opposite of the wound 

Results1. Variation of vessel density and vessel area : 
before and  after the wound 

5 species with a higher vessel density 5 species with a lower vessel density 

Vessel density 

* 

* 

* 

* 

Wound 

Detarium 

After : 9.7 V/mm² 

Before : 3.1 V/mm² 

Pseudocedrela 

Wound 
Before : 10.4 V/mm² 

After : 4.8 V/mm² 
X 3 ÷ 2  

Lophira 

Wound 

After : 1 300 µm² 

Before 25 250 µm² 

The 10 species have smaller vessels 

Vessel area 



Conductive area 

8 species with a lower conductive area 

The difference is significant for 7 species (*) 
Hypothesis : This change in conductive area may influence the tree 
physiology 

* 

* 

* 
* 

* * * 

Wound 

Uapaca 

After : 4.9 % 

Before : 17.7 % 

Conductive area 
Vessel density : 19 V/mm² 
Vessel area : 9 332 µm² 

Vessel density : 23.7 V/mm² 
Vessel area : 2 130 µm² 

2. Vanishing wound effect with location 

Vessel density 

* ** * 

1. 1 cm from the wound the effect of the wound is vanished : 
vessel density is changing: decrease or increase 

2. Tendency to go back to the normal: 

- « 1 cm » : Maranthes, Pterocarpus, Pseudocedrela, Lophira; 
- «  opp »  :  Mangifera, Afzelia 
- Yet influenced: Detarium, Uapaca, Khaya and Burkea 

Pterocarpus 

Wound 

1 cm : 6.3 V/mm² 

Before 5.8 V/mm² 
Khaya 

Wound 

Opp : 12.7 V/mm² 

Before 6.7 V/mm² 



Vessel area 

1. 1 cm from the wound the effect of the wound is vanished : vessel area is 
increased  

2. Tendency to go back to the normal: 
- « 1 cm » : Pe, Kh, Bu; 
- « opp » : Mg, Af, Ps 

Yet influenced: Ma, De, Lo, Ua, (Pe) 

Conductive area 

* *** * * ** 

1. Tendency to go back to the normal: 

- « 1 cm » : Maranthes, Detarium, Pterocarpus, Afzelia, Burkea; 
- «  opp »:  Uapaca, Lophira 
- Yet influenced : Khaya, Mangifera, Pseudocedrela 

3. Vanishing wound effect with time 

Vessel density 

*

*

* 

After 2 years  6 species : 

Detarium, Lophira, Afzelia, Khaya, Pseudocedrela and Burkea 
produce vessels with the same density than before the wound 

Vessel area 

After 2 years only Detarium and Khaya produce vessels with the same 
area than before the wound 
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Species 

Hypothesis 2: there is a relation 
between the ability to go back to a 
normal conductive area after two 
years and to close the wound : 

*******

1. After 2 years  the conductive area is normal again for : Mangifera, - Detarium, Pterocarpus, Mangifera 
Pterocarpus, Khaya, Detarium and Maranthes and Khaya thanks to edge growth and 

Hypothesis 1:  there is a relation between the higher vessel density just after 
the wound and the ability to go back to a normal conductive area after 
two years. This the case for 4/5 of the species which had a high vessel - Maranthes thanks to sheet growth 

density 

4. Traumatic canals 5. Further research 

Detarium microcarpum : traumatic canals all around 
Uapaca togoensis 

the trunk 

wound 2 cm from wound 6 cm from wound 10 cm from wound 

opp opp opp 
Pterocarpus erinaceus (Pe) 

Khaya senegalensis (Kh) Pseudocedrela kotschyi (Ps) 



Nature is still full of mysteries 
…….and that is for our pleasure ! 


