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Work intensity and operational efficiency of

pruning by unskilled forest\Norker&

CHIKANOBU MATSUBARA* and YOSHIHIKO TAKIMOTO**

To assess both work intensity and operational efficiency of pruning with hatchets
and saws by unskilled forest workers, heart rate of 3 subjects while at pruning
with each tool were measured with portable heart rate recorders continuously
and the numbers of branches pruned were counted. And to evaluate work rate
from heart rate response, relationships between heart rate and O. uptake, heart
rate and energy expenditure were measured simultaneously applying a step test on
each subject, then the intensity of pruning work with each tool was estimated
from the relationships. The mean values observed for O. uptake during hatchet
and saw work were 21.7 and 23.3 ml/kg./min, respectively, and for RMR, 5.34 and
5.81, respectively. But pruning speed of hatchet work was 14.5 % smaller
than that of saw work. The difference in work intensity with each pruning tool

was not great, but saws were superior to hatchets for unskilled forest workers

from the viewpoint of pruning speed.
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Table 1. Physical characteristics of the subjects

subject height weight age
(cm) (kg) (yrs)
No. 1 172.0 80.0 21
No. 2 170.0 65.0 21
No. 3 172.0 63.0 21
mean 171.3 69.3 21
SD 1.15 9.29 0
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Table 2. Equations to estimate oxygen uptake and other values

subject HR:'" regression line'”’ r
(bpm)
No. 1 75.9 y=0.285x—11.9 0.992 *k %k %
No. 2 78.9 y=0.360x—14.9 0.991 * k %
No. 3 85.3 y=0.499x —29.1 0.997 * % %
mean 80.0 0.993
SD 4.80 0.00285

1) heart rate during stepping 5 ascents,/min

21 calculated with the data stepping 5-30 ascents,/min on each subject
x=heart rate (bpm) y=oxygen uptake (ml kg /min)

* % % significant correlation at p<<0.001
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Fig. 1. Relationships between heart rate and oxygen uptake during step tests. Each mark [J,
O, A corresponds to subject No. 1, 2, 3, respectively. From left, each point repre-
sents the data of sitting , standing and stepping at rates of 5, 10, 15, 20, 25, 30 ascents,”
min, respectively.
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Table 3. VO: and RMR while at pruning estimated from heart rate

N VO. RMR
(mlkg./min)
hatchet 259 21.7J_r2.21] 5.34i0.74] . ¥
saw 257 23.3+3.30 5.8140.91

Values of VO, and RMR are means + SD. Each #* indicates significant difference at p<<0.001.

Table 4. Pooled data of all three subjects while at hatchet and saw work

hatchet saw ratio ‘"
mean VO, ( ml/kg/min ) 21.7 23.3 0.931
mean RMR in every 1 min 5.34 5.81 0.920
working time ( min ) 259 257 —
No. of branches pruned ( branches ) 600 696 0.855®
pruning rate ( branches/min ) 2.32 2.71 0.855
VO: per 1 branch ( ml/ kg ) 9.35 8.60 1.087

(1) hatchet/ saw

(2) corrected by the time spent while at either hatchet or saw work
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