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ABSTRACT 
Assessment of resbtance of untreated and n - hexane extract wood b l h  of Ahella 
eMcana, Nesogordonia papaveribra end Tecfma gmndis lo decay caused by Fomes 
@no&, Lenthus EepWeus and GbephflIurn trabsum using percent weight loss was 
carrid. out '.'The W y  rweded that the durability of these wood species related 
primarily .to the presew of the extractives In the heartwood. R e m I  of the 
extractive from tlie.heartwood Increases the swceptSbHHy of the wood spedes to 
decay, The weigM losses for A. a m n a  were 58.3%, %.I%, and 58.7% for F. 
.Ii@osus, L lepideus and 0. trabewn r e w v e l y ,  N. papawtfhm showed weighl 
losses of 57.2%, 58.3% and 58.W for F. Iisqosus, L. le@eus and G. tmbum 
respecthrely whik f. g r a d  decreased in weight by 64.2?4,67.4% and 78.2% for L. 
lepideus, G. t r a m a n d  F.l&?0sIs1 respdvely. . . 
hy~ord8:  Ahella afrdcaw, Ne-la ppwrlfera, Tmtma grandYs, Fomes 

/&nosus LentInus hplhus, Ghphfllum trabeum, KdleAash, w d g M  loss 

I m ‘ R o D U C ~ o ~  , most of the breakthroughs, chemicals of both 
organic and inorganic origins have been used 

Wood hw P w n  in h ~ h a  *to become a in wood p-mation. against . agents of 
. major structural materia owing .to its biodegradation ~ h ~ .  toxic effecb of . 

veqatil i~ as -well as the potentials bf its =hemids on non-targct Mrnponcnts of the ; 
sustainable pra€!uction. environment has been a source of concern to 
biodegradation .has also h n  a '' major the envimnmcn(alijt, hence, emphasis h s ~  
limiration to the use of wood (FAO, ' 1986). b, ,, the. search for lo be. 
Then have been various attempts at conventional wd prrs;rvatives, 
proffering solutions to this problem and many 
sudcess stories have been . documented. - fn Kamdern (1994) evaluated the extracts from 
. I ;  
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durable wood species as potential sources of 
high value chemicals and concluded that these 
extractives present in highly decay resistant 
w d  are toxic to some fungi a id  insects. 
Apart from the point of view of cost 
reduction, extracts, of organic origin are 
easily biodegradable and environment 
friendly. 
The objective of this study was to assess' the 
fungal decay -resistance of the heartwood of 
Ajielia africana, Nemgordonia papaverifera 
and Tectona grandis when exposed to Fumes 
ligmsus (kl) Bresadola (white rot) Lentinus 
Iepideus (Frefr) Fr (brown rot) and 
Gloephyllum frabeumum pets. Ex. -Fr, (brown 
cot) 

MATF,RWLS AND METHODS 
~solafion of pathogens 
All the three test. fungi Fomes ligrwsus, 
Lentinus lepidears- and Gloephyllm rrabeum 
were isohd .from "the, fruiting bodies 
obtained from~the.~yed,,fo~,,found within-. 
the BotanicaI .G&n-.of the. University of ,.. 

Ibadan, Ibadan, Qyw .State;.lThey were 
cultured on potato dextrose agar (PDA) which 
comprised 200g of peled Irish potato, 17 g 
dextrose; 12g agar, and lOOOnnI distiIlecI 
water (Adetogun, 1W8). 

PrspardTn of M blocks 
Core planks ( 2 J d  x.30cm x 360cm) were 
obtained from the logs of A. african~ N. 
papaverifem qmd T. g d i s  hanested from 
Shasha Forest W e  in South Western 
Nigeria. TB! blacks, .each :5x '2.5 x t5cm, 
were prepared .from .each plank. The bImb 
were randomly alloc~ted to . appropriate 
' treatments with 60 test blocks used for each 
treatmat per species. The 60 test blocks were 
coded. acaording . to species and intensively 
soxblet-extracted with n-hex- for 24 how. 
The cbdes were: EA. EN and ET. 

when: EA = Extracted bloch of A f ~ l i a  
aJpicacam 

EN = .Ektractd blocks of Nesogordonia 
pqmv~r$~ra and 

. ET = Extracted blocks of Tectona grandis 

Another set of test blocks of each species 
without the removal of the extractives served 
as control. The bloc& were coded UA. UN 
.and UT 

where: UA = Unextracted blocks. of Afielia 
africana 

UN ' = ' Unextracted blwks of 
Nesogordonia papaverifera and 

UT = Unextracted blocks of Tectona 
grandis 

The two sets wood blocks were sterilized in 
the oven (GalIenkamp) for 18 hours at 103OC. 
The weight obtained after oven - drying was 
taken as the initial dry weight. 

Test btock iqfecan 
The treated bIocks were conditioned in a 

. dessicator- for 2 weeks and then tested against 
#brown q d  whiterot fungi in' an agar test 
using KoIleflsisk accordiig tb Adetogun 
(1998). Weight loss method was used to 
evaluate the. &cay resistance of the wood 
,species against the wood-rotring 
.-bssidiomycetes (Zabel and MorreII, 1993; 
Adetogun and Adegeye, 2000). The 
experiment was repficated five times. 

At the end of 16 weeks, the test blocla were 
carefully m b v e d  from the KoIIe flask and 
the adhering mycelia were carefutly brushed 
off weighed to determine the wet weight. The 
blocks were then dried' in the oven for a 
period of 18 hours at 103OC and weighd 
again to obtain the find dry weight, The 
weight loss. &p determined with the fdrmula 
below: . 
Awl-Aw;?xlJMJ 

Awl. ,: 1 

where: Aw l. - Mial dry weight 
Aw2- Finddry weight 
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RESISTANCX OF THREE NIGERIAN HARDWOODS TO DECAY CAUSEDBY... 

The means of the percentage weight losses The removal of the extractives from the wood 
were. used to represent the degree .of decay in this study reduced the decay resistance of 
caused by the test fungi. The treatments were these wobd species to the test fungi A. 
completely randomized, while the results of a f r c m  N. popaverVera and X grandis 

the two sets of w o d  blacks were compared which have been reported to be resistant to 

using the't' lest at P 5.05. decay succumbd to deterioration which is an 
indication that the durabiIity status of the 

RESULTS AND DISCUSSION wood of these species is due to the extractives 
in the heartwoad which.= deposited during 

Table 1 shows the percentage weight Iosses of 
the unextractd and extracted wood samples 
of Afzelia africana, Nesogordonia 
papavergera and Tectona grandis after 16 
weeks of incubation . in Fomes lignosus, 
kntinus Iepideus and Cioephyllum trabem 
A. africam showed a very high resistance to 
the three test fungi used in the study. 'Phis was 
foIlowed by N. papmerifeto, which showed 
weight Iosses of 5.2, 8.7 and 10.3% after 
exposure to F. lignosw, L lepideiis and G. 
trabeum respectively, On the other hand. T. 
grandis showed weight losses of 9.2, 10.8 and 
1 IS%, respectively, after exposure to the 
three fungi. .- 

The pe&t~ge weight lsses of the extracted 
wood samples after, 16 weeks of exposure to 
the test fungi show that all the lra species 
were badly decayed by the test fungi' wirh T, 
gmndis being the most susceptible. The 
weight losses ranged from 56.3 to 78.2%. A. 
africana showed .weight Iosses of 56.3, 58.1 
and 58.9%, respectively, after exposure to the 
fungi. T. grandis was badly decayed by these 
basidiomycktes, with respective weight Iosses 
after incubation of 64.2,67.4 and 78.2%. 
The results .of this study reveal that A. .a&dia 
exhibited a very good resistance to all the 
three fungi used, contrary to the findings 
Gbadegesin and Driver of (1987).The species 
is thus considered a d e b l e  wood and found 
to . contain mmalendrin, ka6mpfm1, 
epiafkeficlin and'afielh, which confer natural 
resistance to decay mete, 1963). 

heartwood formation. However, the results of 
this study contr'adict earlier reports on the 
effect of G. trabeum on T.grandis 
(Gbadegesin and Driver, 1987). L . lepideus 
and G. trabeum caused more weight Iosses in 
A. africana and N. paperifera than the 
white rot fungus, because the brown rots are 
more aggressive than the white rot hngus 
(Zabel and Momll, 1993) This agrees with 
observations by Kamdem (1994) on aspen 
blocks treated with heartwood formation. 
However, the results of this study conmdict 
earlier r e p  on the effect of G. tmbeurn on 
T.gmndis (Ghadegesin and Driver, 1987). L 
. Eepideus and G. trahurn caused more weight 
losses in A. africana and N, papavertfera than 
the white rot fungus, because the brown rots 
are more aggressr* than the white rot. fungus 
(Zabel and M o d ,  1993). This agrees wirh 
observations by Kamdem (1994) on aspen 
blocks created with heartwood extracts. 
However, F. ':Eignosus a white rotter caused 
more damage on T. gmndis than the brown 
rotter The reason for this is tbat F.lignosus . 
has been reported to cause root rot diseases of 
T. g d i s  

In evaluating the natural durability of wood, 
efforts should be geared towards evaluating 
subtle effects such as variation in deposition 
of extractives ip the wood or interaction 
between different extractives that dso play 
roles in natural wood durability. This 
variation reflects both the genetic potential of 
a tree and the environmentaI conditions under 
which the tree is grown (Zabel and MorreIl, 
1993). 
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TabIel: Percentage weight tosses of extracted and unextracted test blocks of A.&icana, 
N.pupaverifera and T. grandis s ff er- 16 weeks of exposure to F. lignosus, L igpideus and 
~.mbeunr (means of 5 replicates). 

Traits ' % Weinht loss . 

U- Unextracted 
E Extracted 

Student4t' kt at .05 = 0.24 , . 
-I 
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