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Abstract
The decreasing availability of commonly used wopdcies has made wider industrial application o$desisec
wood species imperative in Nigeria. The categaomabf wood species commonly found in the timberketon
the basis of acceptability and exteof usage is expected to foster utilization of tbsser used wood species.
this study, the wood properties Afbizia zygia and Anogeissus leiocarpus, two medium category wood spec
were examined. The mean wood densitA. zygia was 818kg/m  The mean fibre length was 1.22mm. -~
mean volume fractions of heartwood, sapwood anklwere49.19%, 40.04% and 10.7" respectively. The result
of the quantitative characterization of the anatiainelements of the wood species shows the prap of fibres,
vessels, axial and ray parenchyma cells as 36%%,.23.3% and 30.0% respectively. The result shtwsvooc
of A. zygiato be durable and may not require extensive pratigevtreatment before deployment for service. e
wood density ofA. leiocarpus is also high at 731kgF. However, the result of the volume fractions efittwood
sapwood and bark at 6.12%, 87.80% and 6.08%, edupith mean volume fractions of fibres, vessetsalaand
ray parenchyma cells at 32.2%, 22..3%, 25.nd 32.2% respectively indicated that the wimay require adequate
preservative treatment to endure in ser
Keywords. heartwood, sapwood, bark, vessels, axial anghaagnchym:

INTRODUCTION
Nigeria'sforest resources have served as engilgrowth and haveropelled economic activities the country as
far back as 1792 when pit sawing operation comnirfolowed by the establishment of a power sawmilDelta
area in1902 (Aribisala, 1993). These led to substantiatéase in wood exoitationin the countr. Wood export
picked upin 1950’s with log and sawn wood and subsequertyneer and plywood. This trend was maintai
and sustained in the 1960’s and early 1970’s. Hewey mid 1970’s, the toll of intensive exploitat has starte
showing and volume of wood export wh peaked at 700,000min 1964, decreased steadily to 290,0°, in 1970
(Aribisala, 1993). Among the factors that led to reduction in forestaurces availability is intensive exploitatior
the resources. As far back as 1899, the persgeplannini for economic development was to exploit fot
resources (Adeyoju, 1975). The export revenue fforastry grows at 4.1%, 8.0% and 28.8% between -60,
1960-70 and 19780 respectively (Aribisala, 1993). The period wired the development of a vi forest
products industry.
Despite its contribution to economic developmeogging in the foresteas been complicated by the fact that @
few members of the abundant tree species in thgcabforests are harves, while others are neglected a
destroyed during harvesting (Arowosoge, 201(The few species thare harveste@re generally refereed to
Commonly Used Species (CUShey areharvested by selective methods, whictwpled with the fact that tropic
timbers rarely occur in pure standisad tohigh level of damage to remaining trees, depletibgenetic stock of th
CUS, early reentry into a forest block within a cessiol, all resulting innon sustainable forest managerr
practices (Coleman, 1998). The problenfurther complicated asut of more than 600 tree species that
available in the tropical forests blfigeria; only about 6Care of commercial importancThe remaining species are
termed Lesser Used Species (LUS
More recently, the decreasimayailability of the Commonly Used Speciexqupled with the alarming rate at whi
natural forestscontinue to diminis, have necessitated that efforts theected towards promoting sustaina
development of tropical forests. wards this end, the International TropicEmber Organization (IITO) he
funded many projects in the tropics to ensure aenitensive management regime that fully utilized diverse
mixture of timber species located within concess (Arowosoge, 2010). However, according to Jayanelti (19,
Eastinet. al. (2003) and Barangt. al. (2003), where Lesser UsegeRies are used as replacemeo economic
speciesthe products faces problems of acceptance imnatenal markets. Thus, Coleman (1998), Balet. al.
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(2003) and Eddowegl980) considered lesser used species as impatamient of the forest of the future whi
deserve special attention in present day managemecisions. For this to be achieved, Eddowes (1L
recommended the need fadequatestudy of the properties of the Lesser Used wBpecies. As a way forward,
Beak Consultants (199%ssigned grades some of the wood species found timbgarketsin Nigeria on the basis
of their local acceptabilitgnd extent of usage. Table 1 shows the categinizaf twenty six of thr wood species
found in Nigeria timber marketsn the basis of the classificationAlthough, Beak Consultants (1999) assigr
Albizia zygia and Anogeissus leiocarpus as medium category grade specesurvey of literature revealed pay of
documented information on theood properties of the two spec to support this categorisati. This study is
designed to provide detailed information the properties of the two wood species.
Materials and M ethods

a) Fidd Sampling
The materials used for the study were obtained iOke Awon, a natural foreséserve locatein the savanna area
nearJebba in Kwara State (Latitude ©°N. Longitude 4.4%E).
The sampling procedure employed by Oniliet al (1988) was used for the studyfive sample trees of the two
species were selected at randdeiled ani sample discs about 7.5cm thick weasen at the breast height. T
sample discs were immediately wrapped in plastgstia prevent loss of moisture during transporte

b) Laboratory procedure
Determination of Wood Microscopic Constituer
Laboratory study was carried out on the entiregdiscdetermine the tree age and volume fractionseaftwood
sapwood and bark of the discs. Tree age was detedusing sand papeptbrush thediscs, and a hand lens was
used to count the rings.h€& grid point method using a Jpoint circular grid (Ifju, 198; Oniludeet al, 1988;
Ogunwusi, 1991), was employed for the determinatibiolume fractions of heartwood, sapwood and laf the
wood. After this, the sample discs were debarkedther subsequent analysis
From the debarked discs, strips 5cm wide were remh@nd each strip was further sawn in half throtighpith.
One half was used for fibre length and density menation, while the other was employed for alcohahzsmne
soluble extractable content tests.
Basic Density Deter mination
Test blocks for density determination were pantiéid into three zones representing the heartwoder(tat fout
rings from the pith}ransition wood (between heartwood and sapwoods)cmed the sapwood zones (taken at
rings from the bark).
The basic density of samples was obtained as tee weight (10+ 2°C) to green volume ratic

Table 1: Some Common Wood Species founNigerian Market and their end Uses

Source: Beak Consultants Limited (19¢

Key ***= High grade species **= Medium grade species *= Low grade specit

S/NO Botanical name Local name End uses

1. Afzelia Africana” Apa Carving, building construction and flooring

2. Anthostema aubryanim Odoghc Furniture construction

3. Cedrela odorata Cids Furniture, carving, doors and staircases.

4. Cordia milienii” Omo Furniture construction

5. Guarea cedrata Olofun/Obob Furniture construction and decoration work.

6. Khaya grandifoliold’ Benin mahogar | General construction and veneer.

7. Khaya ivorensis Lagosmahogany | Furniture, boat building and generabhfitti

8. Khaya senegalensis African Furniture, doors, stair cases and roofing
mahogan

9. Lophira alatd’ EKki Railway sleepers, furniture and boat construction

10. Lovoa trichilioides*** African walnut Paneling, moulding and cabinet works

11. Mansonia hecketii*** Makore Veneer decorations and house fittings

12. Mansonia altissima*** Ofun High class furniture and turnery.
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13. Milicia execelsa*** Iroko Doors, window frames, stair cases, floorargl furnitur:

14. Nauclea diderichii*** Opept Bridges, railway sleepers, flooring, parquet, wiwdind frame:

15. Nesogordonia Danta/Or Bench tops, lorry bodies and floor In boat builc

papaverifera***

16. Piptadeniastmm africana** Agoyin Joinery and construction work where strength arrdllity are essential

17. Pterygota macrocarpus*** | Pterygoti Interior fittings and joinery work

18 Tectona grandis*** Teak High class furniture, laboratory table tops duégaesistance to aci@and
transmission poles.

19. Albizia zygia** Ayure Ornamental fittings.

20. Anogeissus leiocarpus** Kanirar Roofing and fittings, veneer and roofing.

21. Brachystegia eurycoma** | Ako Ornamental fittings, veneer and roofing.

22. Celtis zenkeri** Ita Axe and handles

23 Alstonia boonei* Ahun Plywood cores and Match making

24, Antiaris toxicaria* Oriro Packaging case

25. Pycanthus congolensis* Akomu Rotary veneer

26. Triplochiton scleroxylon* Arere Interior fitting, match making and veneer

Fibre Length Deter mination
Samples for fibre length determination were obtaiae thin slivers taken from sides of the wood ks used for
density determination. The samples were maceratédl. solution of glacial acetic acid and hydrogemoxide a:
described by Franklin (1946). The mixture was elateed at constant temperature and pressure of’C and
1.00kgf/cnt for 45 mhutes. The macerated samples were later rinsewuboly in water and a total of :
projected whole fibre images measured from eaclpbagnzone
Alcohol/Benzene Solubility Determination

Extractive contents of sampled trees were deteminorethe entire second half of the diameter stripamples
used for extraction were debarked and prepareddordance with ASTN(2007) Standar - D1107 — Standard
Method for Alcohol/Benzene Solubilityf Wood. At the end of each successive extractiaotgss, the samples we
oven dried to constant weigfithe extractive contents were then determined baged initial oven dry mas

Results and discussion

Table 2present the result of the wood properties evala of A. zygia. The mean density A. zygia
is 761kg/mi. Density of the species increased from 818Fin the heartwood to 878kg? in the
transition wood and thesecreased to 684kg® in the sapwood. This type of radial density pattead
been reported iRarinarium kerstingii growing in Nigeria by Oniludet al (1988). The mean densi
of the species compare well with those of very Hlgavood species such Afromosia elata at
784kg/ni, Mansonia altissma at 672kg> and Nuclea didderichii that are Commonly Used Species
the wood industry (Aribisala, 1993). Thus the catégption of A. zygia as a medium grade wor
species is well placed as it is likely to be duesdnhd very rsistant to attack by wood destroying agent
The fibre length of the wood species increased fth@7mm in the heartwood to 1.28mm in
transition wood and decreased to 1.27mm in the sagvzone. The mean fibre length is 1.22mm. *
is within the rage of the fibre length reported for hardwood imeyal by Pashin and |-zeuw (1980).
The mean extractive content is 3.87%. This is ®alibin the range of -5% reported for hardwoods
general by Yew (2010). The mean volume fractiohdheartwood, apwood and bark are 49.19
40.04% and 10.77% respectively. With the high eetage of the heartwood, the woodA. zygia is
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likely to be very durable and could be employedises where durability is required such as in rap
outdoor furniture and fence.

Table 2 Means Ranges and Coefficient of variation (C\f)vimod properties cAlbizia zygia

Parameter Heartwood Transition wood Sapwood
Basic Density (Kg/m?®)
Average 818 878 684
Range 775-848 737-866 589-742
C.V% 3.8 7.1 11.6
Mean 761
Fibre length (mm)
Average 1.20 1.28 1.27
Range 0.61-1.52 1.67-1.73 0.85-1.67
CVv 20.5 23 19.15
Mean 1.22
Heartwood Vol(%)
Mean 49.19
Range 33.355.5¢
CV% 16.53

Sapwood volume(%)
Mean

Range

CV(%)

Bark volume(%)
Mean

Range

Ccv

Extractive content
Mean

Range

CV(%)

Diameter (cm)

Mean
Range

Ccv

Age (years)
Mean
Range

CVv

40.04
30.434.17
20.53

10.77
8.6-12.5
15.8

3.87
3.5-4.55
12.00

14.28
13.0:6.3(
4.1

32.6
31-37
6.8
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Table 3 Mean and Standard deviation of point countclf types f A. zygia

Céll types Point counts Lumen% wWall Total
Vessds

Mean 4.7 3.13 7.83
SD 0.01 0.04 0.04
Axial parenchyma

Mean 14.0 9.2 23.2
SD 0.07 0.02 0.06
Fibre

Mean 28.2 7.9 36.1
SD 0.02 0.03 0.11
Ray parenchyma

Mean 15.9 14.1 30.0
SD 0.10 0.01 0.09
No of vessels mm?

Mean 10.88

SD 0.50

Noof fibre/mm

Mean 1709

SD 20.53

*Each value was calculated from a totafour stereological counts

Table 4 Means Ranges and Coefficient of variation (C\)vilmod properties cAnogeissus leiocar pus

Parameter Heartwood Transition wood Sapwood
Basic Density (Kg/m®)
Average 755 742 696
Range 745-765 720-756 688-711
C.V% 1.08 2.14 1.50
Mean 731

Fibre length (mm)

Average 1.30 1.27 1.22
Range 0.94-1.63 0.87-1.88 0.67-1.60
CVv 145 18.7 18.7
Mean 1.26

Heartwood Vol(%)

Mean 6.12
Range 3.08-8.64
CV% 29.01

Sapwood volume(%)
Mean 87.80
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Range 82.0@0.77
CV(%) 3.25

Bark volume(%)

Mean 6.08
Range 4.94-7.07
cv 11.30

Extractive content

Mean 1.82
Range 1.74-1.88
CV(%) 23.00

Diameter (cm)

Mean 21.64
Range 15.5-29.5
Ccv 23.60

Age (years)

Mean 39.8
Range 35-57
Ccv 21.29

Table 5 Mean and Standard deviation of point countcft types otAnogei ssus leiocar pus

Céll types Point counts Lumen% Wall Total
Vessels

Mean 12.3 10.0 223
SD 0.03 0.04 0.04
Axial parenchyma

Mean 22.9 1.6 25.1
SD 0.10 0.02 0.10
Fibre

Mean 24.4 7.8 32.2
SD 0.05 0.03 0.11
Ray parenchyma

Mean 15.8 6.8 22.6
SD 0.13 0.07 0.12
No of vessels’ mm?

Mean B.4¢

SD 0.25

Noof fibre/mm

Mean 248:

SD 118.2

*Each value was calculated from a totafour stereological counts
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The mean diameter of the wood spsis 32.6cm. This is a major drawback for industtiilization of the woot
species as sawmilling and veneer production equiptineNigeria require large diameter wood speciddowever
when the ages of the samples utilized in this stuldich ranged frm 3137 years are taken into consideration,
samples may be considered as relatively younger

Table 3shows the result of the quantitative charactewratf the wood elements of the plant species.
proportion and distribution of anatomicaements are important in determining the structahalracteristics an
quality of wood for a particular purpose. Tal3 shows the propotion of fibres in the wc species to be 36%
while those of vessels, axial and ray parenchyma cells7é88%, 23.3%, nd 30.0% respectively. The hi
proportion of fibres may have been responsiblétfehigh density of the wood species.

Table 4presents the result of the wood propertie Anogeissus leiocarpus. The mean density (A. leiocarpus is
731kg/m. Densityof the wood speciedecreased from 755 kg?nin the heartwood t742knT in the transition
wood and to 696 kg/frin the sapwood zoi.  This type of decrease in radial densiym the pith to the bark h:
been reported iButyrospermum paradoxum by Ogunwusi (1991) ifProspsis africana by Oniludeet al. (1988)
and more recently ietarium senegalense by Ogunwusi (2012). The density within the range reported f
economiovood species that are currerbeing utilized inthe wood and wood products indust

The fibre length decreased frah8C mm in the heartwood to 1.27mimthe transition wood, arfurther to 1.22 mm
in the sapwood zone The mean fibre length 1.26 mm. Thiss within the range of fibre lencs of most hardwood
species, indicatinghat apart from its use in the wood industry, tt@pspecies can al be used as a source of short
fibre raw material in the natios’pulp and pap sector. The alcohol benzene soluble extractive contenthe
wood species ranged from 1178&% with a mean of 1.82. This is within the range of 2 to 4 % reportex
suitable for pulp and paper production in hardw(fanshin and Zeeuw, 1980)

The mean volume functions of heartwood, sapwood lzar#t of the tree pecies are also presented Table 4.
Heartwood constitutes only 6.9®of the total volum fraction; the sapwood, 87.80%nd the bar, 6.08%. The
low percentage volume of heartwood in contrashiltigh volume of sapwocindicatedthat the wood may not be
durable in service. He lifespan may be shorter n those of speciesvith higher volums of heartwood
percentages as heartwood conta@ad cells with deposited wood extractives whiah taxic to wood destroyin
agents such dasects and fungi attacks. Sapws on the other hand contain fluid that are easilgckidby wood
destroying agent (Ogbogu,1990)As a result, sustainable utilization thie wood species woulrequire pressure
treatment to prolong the lifespan of twood in serviceThe age range of the wood species utilizethis study
varied from 35-57 years (Tablg.4 The mean agis 39.8 years. When this is juxtaposed with the mean diam
of 21.64cm and a diameter ranfyfem 15.5-29.5m, it showed that the wood speciis a small diameter wood
species. s may limit its usefulness ficertain apptations in Nigeria where sawns and plymills are designed
to handle large diameter wood species

Table 5shows the result of the quantitative characteratf the wood elements Anogeissus leiocarpus.  The
mean proportion of fibres is 32.2%. The mean pribg@us of vessels, axial and ray parenchyma ce#s22.3%
25.1% and 22.6% respectively. Thevolume of vessel elements, axial and ray pargmehcells are high and may
necessitate that the wood species undergo preseatenent to make it durable in serviceThis is necessary as
these points may serve as weak points wilbacteria, fungi and virus infections m#ye wooy, leading to wood
deterioration (Akachukwu, 1979).

Conclusion

The two wood species studied magy classified as medium grade wood spton the basis of their density vall.

In view of its wood properties, most especiallg, density, heartwood volume fractions and low catstef vessels
Albizzia zygia has all the attributes of wood species classife@ammonly Used Specie The major disadvantage
of the wood species its diameter whictmay limit its application in thevood industry. The wood speciis likely
to be durable in service and may not necessarily reextensive preservative treatment for certain appbos.
While the density ofAnogeissus leiocarpus is also high at 731kg/fn the high volume fractics of sapwood, vessel
elementsaxial and ray parenchyma cemay make the wood less durable thereby necessitatiegspre treatme
prior to deployment.
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In summary,while both wood speciemay be classified as medium gradeod species, there is need 1A.
leiocarpus to be adequately treated if it is to be used inasibns where it will be exposed to wood deteriagn
agents.
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