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There is probfem of desemr cation woridwide. h’ is most prevamng in ihe northem

- part-ci-Nigeria where the- scarty vegetation cover is being destroyed daily for _
firewood. Firewood pmblem has beenidentified as one oi th 2 problems contributing

T30 !and degra,da!‘fc:r mere is: need ro pfarn‘ surfabfe specres with good calorific (fuel)

desen‘_ Senna sfamea wood samp.'es were collected from the Unversﬂy of Ibadan

_ plantation. The fuel value was gatermined using ballistic bomb calorimeter. Twenty
- rees of the same age were assessed. The mean fuel value for wood and bark were

22275kikg and 20961ki/kg respectively. The highest radial value was found near
the pith with mean value of 23312.47kji/kg and the least toward the bark
(21299.26kj/kg). Mean tree height and diameter at breast height were 14.20m and
21.68cm respectively. Based on this performance, Senna siamea is being proposed
o3 3 suitable species for reforestation, protective forestry in 3cil “onservanon
reclaiming denuded areas and for firewood planiation.

Introduction

““\Wao is renewable fuel resource because energy removed from ths forest capital

<ioch wan be replaced by the regeneration of new ones by photosynthesis.
Irespective of the availability of olher sources offuel, wood wili still be a major source

_ of household fuel (Earl 1875, Akachuku, 1982, Osad: ‘e 1986), The demand for fuel

woud 5 increasing daily espedcially in the arid regions where trees zre being cut
indiscriminately only fo leave the soil and the environiment at the mercy of the severe
weatheér In Africa and Latin America alone, 80 percent, of all wood used is for fuel
and the inadequacy of fuelwood was experienced in 1994 and 1985 in Nigeria where
urban s~ttlers in Ibadan and Lagos vigorously scramble for sawdust to prepare the
ineals due 1o scarcity of kerosene and cooking gas.
% was reasoned by Houerou (1994) that firewood consumpting is one of the
iaciors ceusing desertification which degrades about 6 million hectei2s ¢f fertile soil
around the world. The continuous increase in fuelwood demand may be due to its
renewsbilitv, simple method of preparation, high inflamability of dry wood and easy
accessiuiiily. Fuelwood plantations are now a big venture in Sudan and Sahel
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eg""‘uoﬁ zones in Nigera and larger p&antauons exists &t Jos and Mambilla
F‘lateau (Ogigirigi 1984).
The heat value obtained from unit weights of ail wood.is almost the same aparn

- from those with combust!biu mateiial fike resins, gums and oils. (Panshin, Rethel
. -and Bakar 1682). To proteet the environment from harshness and depletion due to
" wood extraction romthe forestandio meet the demand of the popuilace forfirew0od,

there'is need %o estabiish more fuekood piantations. Planting appropriate: species
with desirabe fuel “value as well as providing protecticn “for the soil must pe

_ considered. Most wood: consumed in Nigeria as fuelwood lack information-on their

caiorific value. This paperexamines the fuel value of Senna-siameg as a suitable

fuelwood -species for reforestation and tree planting campaign progsammes in -

Nigeria.
Desertification and Fueiwood

By definition, AGENDA 21 dess nbes desertification as“land degradation in afid,

‘Semi-ard and uf'ybub-numn areas resulting from various factors including climatic

variations and human activities. Economic loss resulting from desertification
worldwide is estiimaied io be U5$42 308 million/year; US$9,296 (Africa), US 320,913
(Asia), US$3,136 (Australia), US$1,488 (Europe) USS$4,784 (N. America),
US$2,891 (S: America). The wonid's dryiands s about B, |50 mtlhon ha with Africa
having 35% and Nigeria dose fo 5%, '
The direct causes of land degradation have been linked 1o:

- () Physical causes which include erosion (wind and water),

(i) Chemical degradation resulting from either exhaustion of nutrients,” toxicity
from salts such as N.P.K., NaCL, lack of adequate drainage, etc. and

(i) Indirect socio-economic causes. Fuelwood consumption has been singled out
as one .of the most serious problems coniributing 1o land degradation in
N)gena .

it has been suggested among U*’]er thmg= that restoration of land through
reforestation programimes or by protecling topscil, and conservation of woodlands
will go aleng a way in protecting endangered or threaiened environmend

In vicw of this there is need to select appiopriate tree species which will perform
one or two or corbinations of the above-mentioned measures. ft is from this view
point that Senra siamea (Cassia siamea) is viewed 1o be appropriate due ic S
physical and biological characteristics whicn not oniy protect the land but also
enhance its produdtivity through Sumus deposits.

Reforestation is very important especially in mountaincus areas which are
enczngered by erosion. It is suitable fo use tree species which are nalive to the
snvironment.
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/otent;a!s of Senna siamea for Reforestemon Programme and

/ Fueiwood Piantation

... — lishoukd be able io estabhsh rtse“f easily with little care;

*

As other sources of fuei are getting- more egpenswe and scarce, the mportanc:e of
weoed is increasing drﬂmat:calty -as witnessed in Nigeria in 1824 and 1885.

Fortunately, trees when propeily manageﬁ are a renewabie resource. The most -

logical approach to combating fuelwood scarcity is to plant trees in plantations,
. fceds, inshelier belts, .on farms and on unused jand. For a: parhcu}.ar tree to ser.z

ihe purposes of baing used as fuewood, amenity. planting, &5 et or
conservaticn v suil and -ameliorate harsh weather condshons Wt HOWING
charactem-a sare desirable: dens )36t meaeig ::'.{:_1_.“_‘"1;_; TR v SN
— Rapid gmwih . _ N
~-Ability to coppice; - e PN sl o
 — Ability {o.grow successfulty in.a wide range of enwtmment, mcludmg
] difie.unf afiftudes, soil types, rainfall regimes. and terrain;
— Ability to produce wood of high calorific value that bums without sparks or
toxic smoke;

14 — Ability o provide large foliage system and being evergreen
A Abifity to foierate low nutrient or toxic soils and -

fie NitFOQB"l #—fixing abiity.

Senna siamea has been reported to have the greatest growth raie among the 20

~ tree species of fueiwood from the Savanna region in Nigeria with about 13,609

Kilogram of dry matter per heclare per year (Fuwape, 1885),

In addition to fuel, woodlols in and around villages and cities can provide stable
and pleasant surroundings. They provide shade, shelter, beautification and home
of wildiife. A covering of plants slows rainfall runoff, which gener ally allows for greater
ground waler recharge and so helps maintain year-round stream flow. Thus it

decreas~s the likelihood of floods. Reforesting denuded aress + - praventive
- measure thi; o oreases the severity of fiooding (NAS 1980).
Indiscririd ie firewood collection is currently one ofthe principai - wiicvers of

native forests. Intensively cultivaled woodlots on accessible sites can help relieve

this pressure on natural forests by supplying a large share of the needed firewood
more conveniently.

The Choice of Senna siamea

Senna siamea commonly cilied yellow cassia belongs to the family Ieguminosae
(caesalpinioideae). It has long been grown for firewood on plantations in tropical
areas.” Il 1s" inexpensive to establish if sown directiy into the plantation siic. To a
reasonable extent, the wood is resitant to termites and can grow rapidly in full
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unlight which gives it a shorter rotetiop period. Senna sfamea is-a large amenity

/" tree which is evergreen with a dense crown of foliage and smooth, grab bark. It was

much planted in the westem state and Scattered woodlots of it can be found in
Ibadan, Osogbo, and along Lagos — Ibadan tiighway.

Uses, Yield and Environmental Requ:rements

-Senna siamea is capable of producung heartwood. Both the dense sapwood (yeliow)

and heartwood (dark) with a calorific value of 2275KJ/Kg is quite high. the lieariwood
makes an attractive timber suitable for cabinetmaking.

_The plant ser-es as dense windbreaks with virtually no undergrowth. It is very
useful in refor&stmg ‘denuded hills and plains. In Jos, it has been used in reciaiming
abandoned tin=-mining sites (NAS 1980).

The trees coppice readily and can continue yielding well for four or five rotations
(NAS 1980). Observation in a small woodiot shows that humus accumula’ﬂon is high
and soil is well binded together and water penetration is easy.

Although thetree does not grow to a very large size like Iroko or Mahogany, it
can attain a height of 5 meters in 3 years and 15m in ten years with a diameter of
15cm. Annual production could be high as 15nT per ha. (NAS 1980). Senna siamea
cannot withstand cold but grows rapidily in the tropical regions. It is found in Asia,
Indonesia, Sri Lanka, West Indies Central America, West Africa and Southem Africa
especially in Angola. it is a suggested tree {or planting in arid and semiasid regions
by National Academy of Sciences of America. t can tolerate areas where annual

- rainfall is as smail as 500-700mm. 'n ibadan, it gro'vs well in. muddy soil and also

along riverbanks and steep siopes.
terials and Method

Sample Collection

Wood samples of Senna siamea were collected from the Lniversity of Ibadan Teak
and Senna plantations. The area lies towards the northem limit of lowland rainforest
zone with annual rainfall of 1000-12000mm, average temperature is about 30°C
and the average daily relative humidiiy is about 70 per cent with a marked dry season
between November io March (Smyth and Montgenery 1962). Twenty irees were
felled from a plot of 400m? using simple random sampling (SRSY. The following
sampling strategy was used:

Number of plot "
Tree per plot 20
Disc per tree 5
Radial position 7 (berk form the 7th)

Total determinalon 700
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~ Samipie FPreparation

One of the transverse cross-seciions of each disc was smoothened and fater
alr-gried for § weeks in “he laboratory. Each air-dried disc was cut intotwo equal
halves, one half was used for the experiment. Radial position of six points were
marked out from the pith towards the bark. From each position 2nough sample was
chiselied out and gmundeu inio powder for easy combustion.

Defennmabon of Fuel Value (Ca*fonnc Value) -7,

The determination of calorific (fuel) vaiue was camed out in the deparimem of

. Human Nutrition, Unwcrs*y of }badan using ba!hstscbcmb calorimeter, 0.5 > gramme -

of each Sampie was used. o i :
Resuits and DlSCUSSrD'i

The mean fuel vaiue of each iree is pmsented i, table 1. Table 2shows radial
variation. Mean calorific value was 22275K.J/Kg the range was 18805~25205KJ/K].
This value was higher than those ‘reported for Gmelina arborea, Leucaena and
Gliricidia sepium with 19608, 185661 and 20566KJ/Kg respectively. This shows that

this species can be selected. ~fDr its h;gh value for feforesiatton .and fueiwood
p'ania“non ; ; - .

Tab:'e 1’ Mean Cabnﬁc VaTue for Wood and bar‘k K];'KQ-——- 1

—

Ay & 3 2 ‘.’,_ [/_g,& f 0t ; v
Tree No. Wood —~ Bark

! -~ 22543.85 21121.60
2 21853156 ey 20413.97
3 | 92699.72 _ . 21518.82
4, T 22958 TT 21652,60
5, “7 722265898 21260.06
6. 21224 .41 - ' 20995.25
7 £ f==15805.03 "19435.99
8 21433.67 21386.83
9. 20743 16 . 20672.01
10. 21430.42 : 20438.82
11. * 2074736 19088.39
12, '22013.80 . 21704.43
13, - 22615.43 21485.80 -
14, 24276.75 2215882
15. 22087 55 20525.99
16. 2135013 20149.17
17. 20152.17 18450.85
18. 22676.22 21005.57
19 2520816 22488.01
20. 24921.70 2324445

Mean 22275.09 20851.48
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Table 2: Mean Caloriic Value Variation from Pith Toward the Bark [Ki/Ka)

Tree No. P1q P2 R : P4 P5’ Pg
1, 2340367 | 2340325 | 2292685 | 2239559 21910.80 " | 21221.97
2. 2287363 | 22316538 | 2215360 | 21107.19 20614.00 20858 .37
3. 2446248 | 2417505 | 2292162 | 22338.38 22370.41 21730.41
4, 2284844 | Z3657.64 | 23058.42 | 2271567 23076.04 .| 222854
5. 7372127 | 23256.82 | 2297526 | 2213242 | 2255207 21276.02
6. 22582.01 21121.60 | 2110042 | 2120079 20826.43 20515.18
7. 2032279 | 20036.81 1893122 | 19655.19 | 1244960 19439.72
B. 72210.77 | 21867.61 21703.58 | 20651.59 21063.17 20895 .29
g. 2451527 | 23164.42 | 2308565 | 2178278 | 22212.45 21698.37
10. 2260862 | 22238.43 | 2168283 | 20725.2 | 2091481 20428 B2
11. 2200043 | 2030088 | 20381.23 | 2082363 | 20098.83 | 20039.18
12 2351009 | 22370.41 | 2197237 | 21681.58 21489.17 21059 2
3. 2409208 | 2303243 | 2260824 | 2228542 22497 20 2154521
14. 2508850 | 25627.30 .| 24754.10 | 2414530 2340357 22661.62
15. 2318525 | 23006.45 | 21761.19 | 21682.41 2186761 I 21042.41
i6. 2218479 | 22051.97 | 2147124 | 21275,60 20958 .41 20158.77
17. 21179.61 2096196 | 2027396 | 1953019 1996032 | 18857.97
18. 2382727 | 24038.42 | 2275721 272201.22 21853.01 21275.18
19. 2610412 | 2541570 | 2568009 | 25154.34 24836.08 24011 .64
20, 2545808 | 25098.10 |, 25204.53 | 24588.70 24780.92 24400 68
| Hean 2331247 | 2288409 | 2242073 | 218812 21825.83 212989.28

The radial position shows that highest fuel value was found in the heartwood
region and lowest towards the bark. The range was 21299 to 23313KJ/Kg. The radial
positioning implies the age of the free and this could be used as genetic in strurnem
to improve on the fuel value.

Growth rate parameters are shown in table 3. Mean tree height was 14.2 melers
while mean diameter at breast height (Dbh) was 21.68cm. These values are similar
to that reported by National Academy of Sciences, U.S.A.

Conclusion

Senna siamea has high calorific vaiue which makes it acceptable and worlhy for
fuelwood plantation.

Trees with above mean calorific value coukd be selecied as 'pfus’ tree for
plantation establishment.

Radial variation in caiorific value suggest possible genetic improvement of this
property.

Growth rate measured by lotal tree height and diamer at breast height were on
the higher level. This suggest that Senna siamea could be used for protedive,
arenity and tree planting programmes.



1999 Confersnics Procaedings

“Table 3: Growth Rate Parameters of Senna Siamsa

|__Tree No. Total Helght \m) Diamater at Breast height {em)
1. Lo . 1400 24.00
2 s FIHEL T Uqagp o R LR L U ompfc
3 T . L1600 i w7 - 4970
9 o 13.00 3 e L . 46.00
. s SemE 5 SAEOD Phisesss SR 2200
6. =%~ 4500 o5 i 5 o 2100°
7. ’ 16.80 o T HEls > ppog
. - 1750 : T L 20
9. \ .' ’ ;;:;;-:'Th dige g 16:50 g A A mariy ; 21 20
10,7~ e L : 1 490 . T T 28 ~ ;
i1. o PEL  wmgep SN et 1 o8 =il I
12, s LR ey ety -
. S ~43.60 CRELD BSR AT 22:80
14, - e e 1420 " " 26.00 -
15 o =R 12,40 ' ks o %20 =
18. il I 13.40 . - 2160
i i < R 15.00 $ o " : ‘A0
18. 12.60 \ G 22.00
19. 14.40 a7 £ ok B e :
20" . 13.20° e > M R+ .. A
__ Mean ) 7niiiil f 4420 - £ ] Tt 1680 A
S.D. 17 2 i
References -

Akachuku, A. E. (1993) Calonﬁc value of Grnehna arborea Wood and forestry, vol
23 No. 1, 47-49pp.~ '
Earl, E.E. (1975) Forest energy and economic development Clarendon PreSS'

Oxford. 128pp.

Fuwape, J.A. (1985): Heat of combustion of Twenty Savanna tree specres
Proceedings of 1885 annual FAN conference, 25th-28th Nov., 1985; 70-79.
Houerou Le, .N. (1994) Desertification and desertification; climatic fatality of -
human rmeemanagement. All of us: Enwronmentat Education Dossiers Pub.

UNESCQC, Barcelona, Spain. Epp.

National Academy of Sciences (1980) Firewood crops: Shrub and free spemes for
energy. Production Pub. NAS. Washinglon, D.C.

Ogigirgi, M.A. (1994) Researcl: exiension and inter- lnstituhonal- cooperation .
foresty in Nigera. An invited paper at the 23rd Annual Conference of the
Forestry Association of Nigeria, Ikeja, Lagos 11th-15th, 1984. 1-14pp.

Osadare, A.O. (1886) Determination of Calorific value of Cassia siamea (Senna
s;amea) Lam. As a measure of its suitability for fuetwood. University of Ibadan,
department of Foresi Resources Management unpublished B.Sc. disertation
94pp.

Pashin, A.J. Harar, E.S., Bethel, J.S., and Bakar, W.J. (1962). Forest Produdls,
2nd ed. McGraw-Hill book Co. Inc. New- Yoik, 538pp.




