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Abstract

The effects of sclective logging and exploitation of non-timber forest products {NTVFP) was investigated in Budongo Forest
Reserve, Uganda, Tree data were collected along transects in nested plots established in compariments N1 (buffer zonc)
and N2 (cxploited zone) on the scedlings, saplings and matare ¢rees and wood volume, Yree species diversity index and the
pereentages of valuable commereial timber and less preferred species exploiied were computed. The tree species diversily
was higher (Simpson's diversity index =24.7yin N2 than N {22.4), Greater wood volume per tree was found in the N1 {3.04
+0.2m%) tham tn N2 {2.29 £ 0,2m"). Utilization of both valuabile and less preferred speeies was preater in N2 (han in NI, We
recommend that the range of tree specics exploited for limber should be increased as a conservatinn strategy to reduce the
neeative cffects of seleetive toggiag of few pupular tree speeics.
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Intraduction

There are 4.9 million hectares of forests and woodlands in
Uganda, which cover 24% of the land area (Ministry of
Water, Lands and Environment, 2002). The majority {(81%)
ofthe forest arca is woodland, 19% is tropical high (orest
and iess than 1% is plantation (Nalional Board ol Forestry,
1997). [n addition, there are substantial forest resources in
the form of scaitered trees and agroforestry crops within
farming systems. The existing natural forests on private
land and in government reserves are the major source of
timber and non-timber forest products. The volume of
timber used for construction, furniture making and
manufacture of other products 1s estimated at 800,000 m?
peryear (NEMA, 20013, A further 875,000 m? per year is
harvested in form of construction poles.

Budongo forest is one of the natural forest
rescrves wiere selcctive logging has been practiced since
the 193075 after the colonial Forest Department identified
and documented dilferent species. The timber trees in the
forest reserve werce categorised as desirable species when
the tree had diameter at breast height (DBH) exceeding 50
cm above buttresses and with good form. These included
Emandrophragma angolense Welw., E, cvlindericum
Sprague, £. wtile Dawe & Sprague, Eryvthrophleum
guineense (Guill. & Perr), Khaya anthotheca Welw,, Lovoa
hrownii, Milicia excelsa (Welw.} C. Bery among others,

Bascd on this cateporisalion, only few specics that had
marketable timber were logped. The rest were considered
undesirable and regarded as weeds Lo be removed by
poisoning with aboricides {2,4,5-T and 2,4-12 in the ratio 1.2
mixed with dicsel). From the 1930s to the 1980s, the
mahogany cut per compartiment in the Budongo forest per
deeade was greater than 61% of the total species harvested.
Between 1950 and 1939, the mahogany cul per compartment
was about 75% of the total trees exploited (Plumptre, 1996).

According to Plumptre {1996), the long-term
effeets of sclective logging in the tropics are poorly known.
There are very few places where sustainable management
of tropical forests has been attempted for long cnough o
meusure the impact of logging operations on the fauna and
{lora. This is particularly so where monocyciic or uniform
harvesting systems are used, becanse of the long-term
rotation periods between felling cycles which are of the
order of 60-80 years, Around the 1950s, it was reported that
sefective Jogging at a rotation of 40 years caused damage
to Budongo forest (Plumptre, 1996). Among the tree species
deliberately killed was Cyvnometra alexandri C.H. Wright
in order 1o open up the canopy and stimulaie
regeneration of Khaya and Enfandrophragma
{Mahogany) specics. Later, the rotation was increascd to
80 vears (Paterson, 1991). By the 19705 use ofarboricides
was stopped mostly duc to the cost of the chemicals as
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Data analysis

Minitab computer statistical package was used to
perform the analysis of variance (ANOVA) and apply a
general linear model {(GLM) to the data to compare
variations in tree volume, utilization (response variables})
grouped by valuable and under-utilised tree species
according to forest sections {catcgorical variables),
Differences between the forest compartments were
compared by paired t-tests. Simpson’s diversity index
{Magurran, 1988) exprcssed as D = & (ni(ni-1} N(N-1}
{wherc ni is the number of individuals in the ' specics
and N is the total number of species) was used lo
deterinine the effects of selective logging on forest tree
species diversity in N1 and WN2. Pearson’s correlation
coefficient was used 1o show the rclationships between
seedlings, saplings and maturc tree numbers. Responscs
by the local communities were not statisticatly analysed
duc to limiicd sample sizes and only computed as
pereentages of responscs to the gucstions on forest
exploitation. All tesis were done at 5% level of
significance,

Resulis

Tree specics abundance

A total of 125 species wcre identified from bath
compartments; N2 had more tree species {112) than N1
{103). The twenly most abundant tree species are given
in Table 1. With the exception of Khaya anthotheca,
the rest of the trece species were under-utilised (less
preferred) (Table 1). Nearly 63% of Khaya anthotheca
trees were found in compartment N1 where timber
harvesting was restricted while 37% was found in N2.
There were more mature trees (48.9%) than seedlings
(35.3%) in both compartments. Saplings (15.8%) were
also less than the seedlings.

Pearson’s correlation coefficient showed that there was a
negative but signiftcant relationship between the number
of saplings and trees (r=-0.115, P < 0.000). The negative
correlation between the number of scedlings and malure
trees (r=-0.211, P=0.001) and szplings and mature trees {r
=-0.202, P =0.002) was stronger for the valuable species.

ANOVA showed that there was a significant difference
in wood volume of valuable and less valuable {under-
utilized) species (F=31.11; P = 0.000}. The diffcrence in
wood volume between the compartments was highly
significant (t =3,13, P =0.002). Thc average wood volume
per tree in compartment N1 was greater {3.04 £ 0.2m?) than
inN2{2.29+0.2m%).

Forest diversity

Simpson’s diversity index was greater in N2 (24.7) than in
N1 (22.4), although the difference was not statistically
significant (t=-0.71; P=0.477).

Forest utilization

GLLM showed that the utilisation of valuable timber species
differcd significantly (F = 127.62; P =0.000} from the lcss
valuable oncs. In additien, timber utilization differed
significantly between the two forest compartments (F =
13.20; P < 0.001). Nen-limber utilization also differed
significantly between the tree species {(F = 7.61; P =
0.006) but therc was no significant difference belween
the two compartments (F = 1.26; P = 0.261). Timber was
produced maialy from the valuable/desirable species
and non-timber from the less valuable (Figure 2). The
proportion of the valuable timber species utilised was
much greater than the proportion for the less valuable’
oncs (Figure 2), Of the 125 species recorded in both
compartments only 12 were considered as valuable
and utilised while the rest were under-utilised.

Tahlel1. Percentage composition of tree species in compariments N1 and N2 Commercial
Seedlings Sapiings Trees Status
Seedlings Sapiings Trees
Species N1 N2 N1 N2 N1 N2
Alstonia boonel De wild. 0 1] 4 4 o1 96 NP
Anfiaris foxicaria Leschen. 37 30 5] 7 57 63 NP
Eosguea phoberus Baill. 12 g g 15 82 a0 NP
Cellis gomphophyla Bak. 3 18 3 5 o4 77 NP
Ceaifis midireadii Engl, 12 12 31 38 57 50 NP
Celflis zenkeri Engl. 48 g2 5 ) 48 33 NP
Chrysophytium albidum G, Don, 68 71 g 7 32 22 NP
Graton sylvaticus Krauss 18 62 0 2 84 36 NP
Cynomefra elexandri Wright . 61 70 18 10 21 20 NP
Ficus exasperafa Vahl. . 0 0 0 0 100 100 NP
Furtumia elastica (Preuss) Stapf 0 19 15 0 75 71 NP
Khaya anthotheca Welw. 25 13 5 7 70 80 P
Lasiodiscus mifdbreadii Engl. 45 51 33 35 22 14 NP
tychnodiscus cerospermus Radik 23 14 23 23 54 63 NP
Myrianthus holstii Engl. 23 20 5 10 T2 70 NP
Phyllanthus nflatus Hufch. 3 B5 0 [¢] a7 35 NP
Rinorea ardistzeflora Sensu ITUP 53 76 32 23 5 1 NP
Tabernaemontana holstii K. Schum 33 25 23 12 44 B3 KPP
Trichilia pricuriana A Juss 26 10 ] 12 65 78 NP
Trichifia rubescens Oliv. 13 4 7 10 60 B NP

P species preferred for fimber production
NP species not preferred for timber production
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light to reach the forest floor and promote regeneration
{Osborne, 2000). Usually where there arc mature canopy
trees there is less light penetraticn resulting in few seedlings
and saplings {Babwetecra et «f., 2060). The closed (orest
canopy influenced tree regencration in the compartments
and corroborates with chservations by Trenainan (1956)
and Synnott (1985) that opening up ol the canopy usually
aids the growth of seedlings and saplings of tree species
in closed forests.

Timber exploitation was preater in N2 than in N1, which
clcarly explains the lower mean velume per tree in
compartment N2. However, the higher species diversity
index in N2 suggests that forest cxploitation improved
the tree specics diversity. These findings would help to
rginforce the understanding that forest cxploitation
should be in tandem with the conservation of
biodiversity. Whereas conservation of tree spccies
diversily is one ol the principal objectives of Budongo
forest management, the choice may be beiween saving
rare species vis-a-vis maintaining greater diversity
through increascd disturbance. The problem in the past
has bcen that the Forest Departinent managed the
Budongo forest reserve primarily for timber produciion
while ignoring the fact that the sainc (orest is also a
habitat for wildlife.

Although there is evidence that timber and NTFP were
exploited, the Jatter was not so imuch regulated as the foriner,
It therefore seerns prudent to suggest that the Forest
Department should regulate the exploitation of valuahle
timber trces in N1 and N2. TFurthermore, the Forest
Department should regulate the cxploitation of NTFP by
local communities as well as the species previously
considered as undesirable for timber.

Conclusions

Itis clear [rom this study that the local community
Hiving around the Budongo forest rescrve is aware of
the Forest Department controls on harvesting of
valuable timber tree species. However, continucd
hatvesting of high valuc timber species indicates that
the cuntrol has not been cffective. Furthermore, the local
community claim certain rights to (orest products, What
is not clcar is how thesc rights are integrated into the
ovcrall forest management plan.

Selective logging of valuuble species is puiling
pressure on ihe more preferred species. Khaya
anthotheca, is onc of the species that dominated the
forest in thc past (Babweteera et. af, 2000; Mwima ef
al., 2001) and today, it is found mostly in the nature
reserve. The less valuable specics, such as, F, elastica
(Preuss) Stapf, C. alexandri and the Celtis species also
dominate the forest. Therefore the future management
of Budengo for timber production should consider two
important factors. First, managing the forest ecosystem
for highly priced timber specics alone is i1l conceived
from conservation point of view. The way forward is to
integrate the mnanagement of Budongo for timber

production with biological conservation. Sceond, the
Forest Department has not acknowledged the important
role NTFP play in the livelihood of the local people
living around the foerest. Thus, there is a need to consider
exploiting some of the “undesirable™ species for thnber.

This study has highlightcd the constraints to
forest conservation from the poeint of view of the local
communitics. There is a nced to maintain the integrity of
the Budongo (orest reserve without compromising the
biodiversity values because of short-term financial gains
from logging. We suppest that timher exploitation be
planned and regulated within the broader goal of
sustainable forest inanagement.
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