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Sap stain in Antiaris africana, an 
economically important tropical white wood 
MANY countries lose thousands of pounds annually through 
natural staining of valuable wood. Usually the organism 
which causes staining is the fungus Botryodiplodia theo­
bromae Pat,. Field and laboratory experiments have shown 
that A ntiaris africana becomes stained blue within 4 d of 
felling'·". The fungus enters the cut surface of the wood 
through the vessels and within 2 d heavily colonises the 
surrounding vasicentric parenchyma cells. Infection of ray 
cells occurs through the vasicentric parenchyma cells'. The 
fungus has two types of hyphae: some are stout and brown 
in colour, others are thin and hyaline. The brown hyphae 
are predominantly found in vessels, tracheids and fibres 
(Fig. I), whereas the parenchyma cells are heavily infected 
by the hyalinc hyphae. 

It is significant that not all fungi to which cut logs of 
A. africana are exposed gain entrance to the wood through 
vessels. Phialophora fastii:iata, a sap stainer with a tendency 
to behave like a soft-rot fungus enters the wood through the 
ray parenchyma cells from which it ramifies into the vasi­
centric parenchyma cells. The vessels are infected through 

Fig. I Brown hyphae in vessels of Antiaris africana. x 480. 

Nature Vol. 249 June 28 1974 

parenchyma cells. Within 14 d of infection, the fungus suc­
cessfuJly digests the secondary wall of the fibres, creating 
cavities in oblique, transverse and longitudinal directions. 
Rhinocladiella atrovirens, a sap stainer, and Chaetomium 
globosum infect the wood through the rays and the vasi­
centric parenchyma cells. 

Shoots of A. africana were exposed to "CO, for 45 min 
three times a week for 2 weeks and then cut into small logs. 
The cut surface of each log was sprayed with spores of 
B. theobromae and the fungus was isolated from the logs 
after 7 d. The fungus was extracted with boiling ethanol and 
the ethanol-insoluble residue was wet-combusted'. Radio­
activity was detected especially in the enthanol extract of the 
isolated fungus, providing direct evidence that B. theobromae 
uses food reserves of the xylem. There is also experimental 
evidence that there is no correlation between the severity of 
the blue-stain infection and the concentration of carbo­
hydrate in the xylem'. It is, however, essential for carbo­
hydrate to be present in the xylem for successful establish­
ment of the fungus. Experiments on the food reserves of 
the xylem of A. africana' show that it is rich in various 
carbohydrates. Kozlowski and Keller'; have reported that 
carbohydrates are stored in the living parenchyma cells of 
the xylem of trees. It is, therefore, most probable that the 
hyaline hyphae predominantly found in the living paren­
chyma cells of the wood of A. africana are nutritional in 
function. 

Several methods have been suggested for the control of 
sap blue stain fungi'· 7

·
8

• Eight antitranspirants have recently 
been tried in the laboratory on germination of spores of B. 
theobromae, and in the field on the control of blue stain in 
A. africana, and four have been very effective. Spores were 
mounted in various concentrations of antitranspirants and 
incubated at 100'){, relative humidity. Percentage germina­
tion was counted over a period of 24 h. In the field experi­
ments conducted during the rainy season when the incidence 
of blue-stain in A. africana is known to be heaviest". cut 
surfaces of logs were dipped in antitranspirants. Needle 
Fast, Spruce Seal and Vapor Gard (1-5'){,) Wilt Pruf 
(5-25 % ) prevented spore germination and significantly 
reduced blue stain infection of wood left in the forest for 
4 weeks. Each of the four antitranspirants significantly 
reduced water loss from the cut surfaces of the logs. There 
was no infection when the water content of the wood was 
more than 50 % . 

These observations indicate that successful control of 
blue stain of wood should be aimed at either depleting the 
food reserves in the wood or using chemicals that will 
prevent rapid water loss from cut surfaces of logs. 

I am grateful to Dr J. F. Levy of lmperial College of 
Science and Technology. London who supplied me with 
R. atrovirens, C. globosum and P. fastigiata. 
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