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Discussion

Among the various categories of sawmills operating in
Uganda’s softwood plantations, the band sawmills were
found to be most efficient. This may be attributed to the
thin saw blades these sawmills use. The average kerf width
for the band saws studied was 2.75 mm compared to 8.2
mm for the circular saws used by locally manufactured and
dimensional swivel sawmills. Consequently, the locally
manufactured and dimensional swivel sawmills generate
three times more sawdust than the band sawmills and
significantly less timber.

According to the yield model developed from this
study, a loss of 8% and 4% is expected when locally
manufactured and dimensional swivel sawmills respectively
are used instead of band sawmills or rolling-table sawmilis.
The loss would increase to 12% and 9% respectively if
these sawmills were used to process smali diameter logs.

The average annual allowable cut for dimensional
swivel sawmills is 1400 m* of round wood per annum
{(McCaughan and Carvalho, 2003). Thus a firm using a
dimensional swivel sawmill instead of a band sawmill would
lose an average 168 m?® of timber in form of slabs and
sawdust. A cubic meter of Pinus parula timber costs an
average Ug. Sh 150,000/= implying that the firm would
lose on average a total of Ug. Sh 25,200,000/= annually.
The profitability of the saw milling industry in Uganda is
consequently poor since 66% of the sawmills operating in
softwood plantations in Uganda are dimensional swivel
sawnills. In addition to decrease in profitability, the use of
inefficient saw milling machinery leads to unsustainable
utifisation of the forest resource as more logs are harvested
to prodnce a given volume of timber.

Logs sampled in this study show that only 2% from the
plantations have a diarneter above 40 cm. The majority of
logs (79%) processed in softwood plantations are small to
medium size with a top diameter ranging between 10 cm
and 30 cm. The results revealed that large-diameter logs
yield more timber than small diameter logs. This agrees
with a report by Ayarkwa (1999). He found out that there
were significant differences between timber yield from log
diameter classes 10-20, 21-30 and 31-40 ¢ with the larger
log diameters generating higher timber yields. This may
partly explain the low recovery of sawmills operating in
Uganda’s softwood plantations.

According to Jacovelli and Carvalho (1999), the small
size of the log resource and the need to sustain log supply
are the two major factors to be considered when assessing
the type of saw milling technology suitable for processing
logs. The results from the study revealed that band sawmills
were more efficient at sawing smatl diameter iogs than the
dimensional swivel and locally manufactured sawmill and
should be recommended to potential investors. On this
basis, therefore, dimensional swivel sawmills and locally
manufactured sawmills are inappropriate for use in
Uganda’s softwood plantations and investors should be
discouraged from buying this type of machinery.

On the other hand, these sawmills are cheap to buy and
maintain and are therefore more affordable to the local
entrepreneurs. They are also better than other alternatives
such as pit sawing or power saws commonly used in
Uganda.

Band saws sawed timber more accurately (closest to

the intended target size} and produced smoother surfaces
than all other types of sawmills. This may be attributed to
the fact that the saw blades of locally manufactured and
dimensional swivel sawmills are not stable when the saw is
running. In dimensional swivel sawmills, the saw blade is
supported on the same movable frame as the engine and is
therefore likely to wobble due to vibration. This would
lead to a relatively wide kerf'and deviation from the intended
line of cut. The mechanism for size adjustment in locally
manufactured and dimensional swivel sawmills is also poor
and often leads to inaccurate size adjustment. For
categories of mills, feeding was partty or exclusively manual
while the setworks for size adjustment at one mill consisted
of pieces of timber and at another it was manually done for
each piece being sawn.
A linear model to predict conversion efficiency based on
sawmill and log resource characteristics was developed.
The high value for the coefficient of determination and the
statistical significance of the model indicates that
conversion efficiency of the sawmilis operating in softwood
plantations can be modeiled as a linear function of sawmill
and log characteristics. The model demonsirates the
decrease in volume of timber recovered from a log when
sawing with dimensional swivel and locally manufactured
saws relative to band sawmills or rolling-table sawmills.
The model further predicts that rolling-table sawmills can
achieve the same ievel of efficiency as band sawmills.

Conclusions and recommendations

The majority of the logs harvested from the softwood
plantations in Uganda are small. Ofien, they are less than
40 c¢m in diameter. Band sawmills were the most efficiem
sawmill technology for converting small diameter saw logs
into sawn timber while rolling-table sawmills were more
efficient than dimensional swivel and locally manufactured
sawmills. The linear model has shown that the conversion
efficiency of sawmills operating in softwood plantations
in Uganda was a function of both sawmill and log
characteristics. The model predicts that recovery of sawn
wood would increase by 12% if small diameter logs (10-19
cm) were sawn using band saws instead of dimensional
swivel and locally manufactured sawmills.

Band saw mills are the most appropriate for use in Uganda’s
soft wood plantations and should be recommended to
potential investors. Since locally manufactured sawmills
are cheap and affordable by the local entrepreneurs, we
recommend that mechanical modifications should be
carried out on these sawmills to improve their feed-work
and set-work mechanisms.






