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Abstract Recognizing the polarity of a DC electric source is an old problem and is important for diverse applications.
However, the only known natural indicator of polarity is light-emitting diodes (LED). We have found a bio-natural indicator
of the negative pole of a battery. We have shown that Mimosa Pudica (sensitive plant) reacts to an electrical current if the
negative pole of a battery is connected to one of its branches (leaf, petiole). Using our experimental results, we proposed an
equivalent electronic model that produces the same results as this plant in response to electrical stimulations. As a bio-electric
device, some technological usages of this property of such a plant are also discussed.
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1. Introduction

Electrical polarity (positive and negative) is presented in
every electrical circuit and electrons flow from the negative
pole to the positive one [1-3]. The methods of recognizing
the polarity are very limited. Voltmeters show the polarity of
a DC power source (battery) based on a convention [4-6].
Light-emitting diodes (LED) are the only known natural
sensitive devices to polarity [7-10].

Electrical signaling in some plants is well known and
researches have been done to find the reason of producing
electrical signals by plants and measuring their values
[11-13].Various stimulations like knocking, touching,
cutting, burning, chemicals and electric shocks trigger rapid
leaf movements in ‘sensitive’ plants such as Mimosa Pudica
(M. Pudica) and cause the leaf petiole to hang down [14].
Even the reaction of internal cells in this plant has been
investigated [15]. In the study reported, we investigated the
response of M. Pudica to the electrical stimulation of the leaf
petiole. We show that if we connect the negative pole of a
battery to the petiole of M. Pudica and inject an electrical
current, it will hang down from the junction point, but if we
connect the positive pole of the battery to the same petiole it
will not react to any electrical stimulation. Based on the
results of the experiments an equivalent electronic model
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was proposed to produce the same responses to the
stimulations [16], although the technological usage of this
property of such plants is not known well. As the polarity
indication of M. Pudica is very reliable, it could be purposed
that a few bio-devices use this property in the future.

The rest of this paper is organized as follows. Section 2
introduces the plant Mimosa Pudica. Section 3 describes
materials and methods. In section 4, we presented some
experiments which led us to our proposed model. Then
section 5, an electronic circuit according to our experiments
was proposed and finally in section 6conclusions will be
presented.

2. Mimosa Pudica

Mimosa Pudica is a creeping annual plant which grows in
the tropical regions of the continent of America, especially
Brazil [17]. In Iran it grows in north of Iran, Mazandaran
province. In April, this plant could be pullulated by its seeds.
The seeds, as shown in Figure 1, are small and dark in color.
One of the growing stages of this plant is shown in Figure 2.

In a garden or a pot one can prepare an appropriate
environment for this plant to grow, using a mixture of soft
soil, sand, some natural fertilizer and a sunny location.
Maintenance of this plant is the same as other flowers and
doesn’t need special care. After about two weeks its buds
will start coming out of the soil. First, two little leaves will
appear around the planted seed and after a short while, small
leaflets with a stem in the middle will grow. The sensitivity
of the plant can be examined exactly from this stage. It can
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close its leaves when touched and bend downward. roots. At the end, only one or two bushes are enough for each
- pot. The roots which are taken out of the pot could be used
for planting in other places.

Mimosa Pudica gives flowers in July. The flowers are
purple and they are as big as a small strawberry (Figure 3).
The flowers gradually change into seeds at the end of autumn
and by the start of cold winter the plant will die.

3. Materials and Methods

Plants were cultivated from seeds in natural day light at
20-30°C. At the time of the experiments, the plants were
about 90 days old. In order to stimulate the petiole of the
plants which you can see in figure 4, we used an electrical
circuit containing a 9 Volt battery, a regular switch, a 330 kQ
resistor and two electrodes in series. The electrical
connection to the petiole was done using a tungsten needle
electrode penetrating through the branch. Figure 4 shows the
electrical circuit devices used in our experiments to stimulate
the plant petiole. We have measured this current with a
digital multimeter as I3 = 5.1 pA. The experiments were
repeated in 30 different days in summer to check the
reliability of the results.

In the model experiment we used an ordinary diode
(IN4001) and a LED. The battery was 9 Volt and the resistor
was 680 Q. The current passing through the circuit was about
10 mA.

Figure 1. Mimosa Pudica seeds

Figure 2. One stage of Mimosa Pudica growth

Figure 3. Branches, leaves, and flowers of Mimosa Pudica ) AAA— ——.{.ﬂ_—

330 kO Y

the best growing buds and take the rest out of soil from their Figure 4. Electrical circuit

During the growing of Mimosa Pudica it is better to keep
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4. Experiments

An electrical circuit was prepared with a battery, a switch,
a resistor and two electrodes (Figure 4). The negative pole of
the battery was connected to a petiole on the right side of the
plant and the positive pole was connected to another petiole
on the left side of the plant (Figure 5A). A few seconds
(about 3 seconds) after closing the switch the negative side
petiole hanged down from its junction point to the stem
(Figure 5B).

Figure 5. Negative pole connected to the right petiole, A. The sensitive
plant before electrical stimulation, B. The plant after stimulation. The
petiole connected to the negative pole of the battery is hanged down

To let the bent branch return completely to its normal
position we waited about 30 minutes. Then we changed the
polarity of the battery and connected the positive pole to the
right hand side petiole and the negative pole to the one on the
left (Figure 6A). The petiole connected to the negative pole
of the battery (the left side branch) hanged down again after a
few seconds (Figure 6B).

These two experiments indicate that the M. Pudica is
sensitive to the negative pole of a DC source and can easily
recognize the positive and negative pole of a battery. These
experiments were repeated carefully in different days and
different nights and the results were the same [16]. The
precision of the reaction was better in days than nights in
which the plant was in the sleeping mode.

Mimosa Pudica, a Natural Bio-Electrical Polarity Indicator

Figure 6. Negative pole connected to the left petiole, A. The sensitive
plant before electrical stimulation, B. The sensitive plant after stimulation.
The petiole connected to the negative pole of the battery is hanged down

5. Proposed Model
A diode diode
LED LED
switch
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Figure 7. Electronic circuit simulates the bio-circuit, A. The negative pole
of the battery is connected to the right set of two diodes. B. The negative
pole of the battery is connected to the left set of two diodes
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Based on our experiments and the results, we can compare
the bio-circuit of the plant to an electronic circuit like figure
7. In this figure we replaced each junction of the petiole to
the stem with a set of two diodes one of which is an ordinary
diode and the other one is an LED. If we connect the negative
pole of the battery to the right hand side branch of these two
sets of diodes only the right LED will light up (Figure 7A)
and if we connect the negative pole of the battery to the left
branch only the left LED will light up (Figure 7B). This
behavior is comparable to the behavior of the bio-circuit of
the plant. So we could use it as a negative pole Bio-detector.

6. Conclusions

We have shown that the Mimosa Pudica as a natural
device can recognize the polarity of a battery and react
clearly when we connect the negative pole of a battery to its
petiole. Also this phenomenon can be used as a standard test
to recognize and study other sensitive plants. This study can
help to develop a method to test the reaction of live animals
or plants to the positive and negative pole of a battery or to
external electrical signals.

The theory of motion of electrons or ions in an electrical
circuit has been taught in classes for many years, but we do
not have a simple tool to show the direction of the motion of
the electrons. This phenomenon can be used as a simple but
reliable tool to show the direction of the motion of the
electrons. We can also use this behavior to indicate the
motion of ions in electrolytes in chemical reactions and
electrolysis.
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