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Research and Technical Note
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Effects of multi
-A case study in the boreal natural forest
1. Introducton
ocrease mechanization in bgging operstons usualy
RS traffic increased over the ground. The ground,
Romever, s also a substrate for growth. Skidding

9Peration s one of the most important procedures in

operationsand it ko representsthe al
=pect of barvesting operations. Skidding machines
e damage foret ol and resical sands, There were

2~

iple passes of tractor on soil bulk densi

of Tokyo University Forest in Hokkaido-*

Kazuhiro Aruca™, Rin SAKURAI"™*,
SAKAI™* and Hiroshi

i Konavaspy=
soil compaction in Mal
changes in soil bulk densi

ysia. He showed that the

passes.

“The multiple passs of tractor needed to be exarined
in order o contro o restict sl compaction impact.
The

il The
e, e

bl i total pore.
99, decrease in infiltration rae, and change in sl
ncture. The degree o soil compct s on sl
physical properties and forest machines, and the
iding i aften recognied as the majo cause of o

by planning the location of skidding routes and forest
roud network. Regarding this problen, looking for the
maximum level of bulk density related to the multiple
passes of  tractor was investigatd inthe boreal ntural

fr several times of tractor passes, The most
mient e 0 increase i bulk densiy is
unber of tips or passes with machine and logs,
41050 a0 IROUME (1) showed tha th bulk deneity
s significantly after mor than 3 passes and the
ftse in bulk density were still important at the

ot . 4 Inorde 0y atenion o the ot Totyn eyt Hoklaido,
ementa impact he efectof sidding opertions
By o ol compacion st b investigated. 2.Ste and Mothods
o (0 some previos researches (1, 3, ), the e rescarchforst i cosste f e i g
kel of soil compaction is related to the intensity of  with coniferous and broad-leaved. Species. Crawler type.
1 becom Bulldans

DAOA Komatsu used i this experiment was
of crawle type with 66 kW, 114 kN of perating weight
and 36 kP of ground pressure (Tabe 1). Soil hardneas

measured afer one untilnine pases of the tractor

the tractor

inim sampling depth of 20 cm. Jusiorr (3)
e the effectof crawler an rubberired tractor on
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Under the 20 cm depth, the bulk density gradually
increased by the frst to the fifth passes.  After fifth
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50 cm from the side o trails. The cone index showed
that the sl was compocted from the surfce down 05

tractor pases,the bk

om depth.

of undisturbed condition was 0.89 g/em? and after the
third,ith and eghth pass, the bulk density increased to

by the cone index.
even though some data were deviated. The crawler
tractor D40A Komatsu with ground pressure

108,13, and 133 glem, respectively. The percentage  crated about 13 candepth ruts afer eight passes on the
of increasing in bulk density s tothe  sandy loam sil.

third, fifth, and eighth pases was 213, 461, and 49.4%, _reltion to the stand growth, especilly for the natural
respectively. regeneration. The next study should be conducted to

In the Fig. 5, the soil hardness at the skid trail
those at the center and 50 cm from the

side of trails. The result showed that the sil under the
trail was more compacte than those under the center
and 50 c from the side of trails. The degree of soil
Biardessat te center was early the same with the 50

find out the natural regeneration and seedling growth
response inthis site

The rut is the visual impact whichis easy to measure.
1 we fnd ot the relationship between the.
‘physical condition of soil, we can easily identify the
‘magnitude of oil compaction. This information will be

m from the side

Inthe

the rut formation will be examined

o The bulk
density at the center and 50 cm from the side of trils
after tractor passes was higher than that at the
undisturbed area. The percentage of increasing bulk
density of the center and 50 cm from the side o trails
from undisturbed to the eighth passes was 135% and
149 %, respectivey.

“The rut i the visual impact which directly can be seen

with the physical conditon of sil such as bulk denity
and cone index.

‘The number of tractor passes

30

the number of tractor passes influenced the rut
the second passes, the average rut was

73 cm, and increased to 1295 cm after eight passes.
o another research about the rut, the wider

s (3. The
passes was also the significant factor influencing the
increasing of ut formation. Changes in rut pofile could
e function of number of passes, soil type and tre size.

Rut depth{cm)

s
I the natural forest of Tokyo University Forest in
daido, i

tracto passes. The bulk density increased until eight
passes at least. It increased by 49 % from the
undisturbed condition. The bulk density at the center
and 50 cmfrom the side oftrails alo increasd slghty

with the increase o tractor passes. However, the bulk
density under the trails was igher than the center and

Fig 6 Rut depthaftr tractor passes
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