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Abstract. Ikebana (Japanese flower arrangement), one of the Japanese tradi-
tional arts, requires the use of a pair of special steel scissors to compose an
arrangement. Although to cut materials with the special type of scissors plays a
crucial role in the composition of arrangements, the analyses of the cutting
motion have not been taken so far. Comparing the cutting motion between
non-experts and experts, it is found that non-experts cut in a slow speed, and on
the contrary, experts cut rapidly in a short time. Normally, it is considered that
the cutting strength has an effect on the duct of the material and influences the
condition of the water absorption. However, there are no specific differences of
the material’s cut surface between non-experts and experts’ cutting. The deg-
radation of the material after cutting was not observed as well. It is assumed to
be the reason that the original condition of the material was good and the
material was preserved well after cutting. Therefore, we hope to analyze the
original condition of the material, researching more about the different usage of
the scissors and the influence brought by the usage hereafter.
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1 Introduction

Ikebana (Japanese flower arrangement), one of the Japanese traditional arts, requires
the use of a pair of scissors to compose an arrangement. Ikenobo (the largest school of
Ikebana) advises its practitioners to use Warabite (a type of scissors). Different from
usual scissors, when cutting the materials by the Warabite scissors, people have to hold
one of the handles with the base of the thumb, open the scissors and cut off. According
to the experience, if people cut the stem bottom at a diagonal line but not in horizon,
the thick branches can be cut easily and the absorption of water can be improved.
Therefore, cutting plays a crucial role not only in the composition of the arrangement
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but also in keeping the best condition for the materials. However, there are no analyses
of the cutting motion, and the evidence-based instruction of the usage does not been
taken so far.

On this experiment, focus was given to the differences between experts and
non-experts with respect to the motion of cutting floral materials. By clarifying these
differences, it is expected that instruction to beginners of Ikebana as to the usage of
scissors will be effectively improved.

2 Methods

2.1 Outline

In order to analyze the cutting motion, FASTCAM SA4 (high-speed camera by Pho-
toron) was set to record and observe differences in the cutting motion of the practiced
and inexperienced subjects, respectively. The experiment was held in the 3 by 15 m
training hall with a window facing south in a Z-shaped building. There, observations
with both the naked eye and motion image analysis software were performed. For the
observation with motion image analysis software, filming speed was set to 3600, and
resolution was adjusted to 1024 by 1024. The screw of the scissors is “point 1,” and the
upper blade of the scissors is “point 2.” The relative velocity of the two points was
measured. All the subjects used the identical pair of scissors as shown in Fig. 1, and
Ume (Japanese apricot flower) and gerbera, the common materials of ikebana
arrangement, were used in the experiment. Figure 2 presented experiment setting. Each
flower was prepared with three marks at the point of 15 cm, 25 cm, and 35 cm from the
bottom end of the stalk, and the subjects were instructed to cut the stalk at each of these
three points. After cutting, sections at each severed point were observed to measure the
diameter of the stalk with a pair of vernier callipers (measurement device). Gerbera
stalks were placed in a water jug for the sake of the visual degradation experiment after
cutting, and the degradation was observed with the naked eye as shown in Fig. 3. Up to
the 21st day from cutting, the flower conditions were checked with the naked eye once

Fig. 1. Scissors (Warabite)
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or twice daily, and recorded by camera for comparison analysis purpose. Jug water was
not changed during the whole course of the experiment. Additional gerbera flowers
prepared separately from the observation above were used for the measurements of
water potential on sections cut by experts and non-experts, respectively. Water
potential was measured on the day of the experiment, and the 1st, 2nd, 5th, and 9th
days after the experiment.

2.2 Subjects of the Experiment

Fifteen subjects were chosen for the experiment, including five experts composed of
staff at Ikenobo and ten non-experts of Ikebana composed of undergraduate and
graduate school students of Kyoto Institute of Technology. Information on the subjects
is provided as follows.

Fig. 2. Circumstances of the Experiments

Fig. 3. Degradation Experiment
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• Experts
1. 23 years of experience (42 years old/Female)
2. 20 years of experience (42 years old/Male)
3. 21 years of experience (43 years old/Male)

Table 1. Differences between Experts and Non-experts

Non-experts Experts

Initial Angle of
Scissors

・ Edge line of the lower blade is
horizontal

・ Edge line of the lower blade
faces downward (upper and
lower blades face almost
symmetrically across a
horizontal line)

Left Hand
(supporting
hand)

・ Left hand holds the stalk as if to grab
it from above

・ Left hand supports the stalk
from the bottom

Right Hand
(holding
hand)

・ Index finger lies on the outside of the
handle of scissors

・ Index finger lies on the
inside of the handle of
scissors

Initial Angle of
the Stalk

・ Edge of the stalk faces upward from
the left hand

・ Horizontal

Cutting Time ・ Relatively short ・ Relatively long
Cutting Angle
(in relation to
the stalk)

・ Surface of the cutting section is almost
vertical to the stalk

・ Surface of the cutting section
is approximately 45 degrees
angled to the stalk

During Cutting ・ The stalk twitches toward the blades ・ The stalk is less likely to
twitch

・ Left hand does not twitch・ Left hand tends to twitch upward
After Cutting ・ Surrounding area of the cutting section

of the remaining stalk moves like
dancing

・ The remaining stalk does not
move a lot

Scissors After
Cutting

・ Upper blade and lower blade hit
strongly, and then bounce

・ Scissors close just to
complete their sliding
motion

・ Scissors (right hand) leave
the remaining stalk with
virtually no vertical motion

・ Scissors (right hand) strongly move
upward after cutting. Scissors held by
the right hand keep moving after
cutting since the right hand continues
to apply power to grab them

Left Hand After
Cutting

・ Left hand tends to move upward ・ Left hand does not move at
all

Stalk After
Cutting

・ Viewed from above, stalk falls
spinning counter-clockwise after
cutting

・ Stalk falls straight without
spinning after cutting

Flow of the
Motion

・ Continuous motion without stop ・ Before the blades hit and cut
the stalk, momentary stop of
motion is observed
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4. 10 years of experience (39 years old/Male)
5. 22 years of experience (43 years old/Male)

• 10 subjects in their 20 s (male and female) account for Non-experts

3 Results

Table 1 below shows the results of the differences in the cutting motion between
experts and non-experts noticed by visual observation.

Figures 4, 5, 6, 7, 8, and 9 shows the speed of the cutting process. No matter using
what kinds of materials, when the experts cut, we can find that the cutting speed
increases rapidly to the maximum and decelerates suddenly. On the other hand,
comparing to the experts, non-experts cut in a slow-increasing speed to reach the
maximum and take more time.

The following microscope images (Figs. 10 and 11) of the severed sections of
gerbera do not exhibit any noticeable differences between experts and non-experts.
However, those of the cutting sections of Ume flower (Figs. 12 and 13) signify that

Fig. 4. Cutting speed by inexperienced person 1 (ume)

Fig. 5. Cutting speed by expert 1 (ume)
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Fig. 6. Cutting speed by expert 1 (ume)

Fig. 7. Cutting speed by expert 2 (ume)

Fig. 8. Cutting speed by inexperienced person 2 (gerbera)
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Fig. 9. Cutting speed by expert 2 (gerbera)

Fig. 10. Section of gerbera by expert

Fig. 11. Section of gerbera by non-expert
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Fig. 12. Section of ume by expert

Fig. 13. Section of ume by non-expert

Fig. 14. Water potential of gerbera
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non-experts tend to cut the flower at a vertical angle to the stalk, while all experts cut
the flower at an askew angle to the stalk.

Degradation experiment on gerbera after cutting was conducted. However, visual
observation with the naked eye spotted no changes caused by time lapse or differences
resulting from the skills of the performer on any sample. The following Fig. 14 displays
the results of the measurement of water potential of gerbera by time lapse. For the sake
of the measurement, Pressure Chamber 600 (PMS Instrument Company) was used.

4 Consideration

The significant differences in the cutting speed were found between experts and
non-experts. Non-experts cut in a slow-increasing speed and take more time. On the
contrary, experts speed up the movement and cut in a short time. It is supposed that
because of the rapid cutting speed, it caused few damages to the material stalk, pro-
viding good water absorption and kept water amount. However, the specific differences
of the water potential between gerberas, cutting by experts and non-experts were not
fond clearly. It is assumed that in the experiment, the materials were in good condition
and preserved well after cut. Therefore, the cutting speed did not bring the influence to
make the observed differences.

5 Conclusion

In the future, the research will keep investigating the cutting movement and the
influence between experts and non-experts by changing the condition setting. It is
expected that the effective way of using scissors will be standardized to the manuals so
that beginners can quickly get used to the usage of scissors designed specifically for
Ikebana and master Ikebana skills.
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