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ABSTRACT

Electro culture is a horticultural technique that utilizes electricity used to create a magnetic field that
supports plant growth. The fundamental elements in electro culture are voltage output, conductor, and
plant. The researcher prepared 4 setups with 20 brown chickpea plants, each using 5 Volts, 9 Volts,
and 12 Volts. For three weeks, in the experimental groups current was induced in different voltage
output for one hour in every 24 hours a day while the controlled group does not receive any treatment.
Out of all given treatments, the plants from the 12 volts group showed the best results in stimulating
the growth parameters of the Brown chickpea plant. Results indicated a significant difference in the
growth of the chickpea plants in terms of plant height and mass. However, there is significant

difference in terms of the colour and number of leaves of the experimental plant group.

Keywords: Brown chick pea plant, Electro culture, Horticultural techniques, Plant Growth, Voltage

output.
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INTRODUCTION

According to Manguiam et al. (2019), the world's rising population needs a higher supply of food. The need
for food will become increasingly urgent with the rapidly rising population. According to Achico and Reyes
(2019), Experts say farmers now lack the ability to grow edible plants of good quality. In the Jharkhand,
there is a surging number of gardeners that developed their talents in planting. One of the horticulture
techniques that can help the plant grow faster is an electro culture .. Electro culture is a horticultural
technique that uses electricity to help the growth of a plant. Since renewable energy is abundant today, it is
easy to produce electricity anywhere to use for electro culture. To conduct the horticultural technique of

electro culture, a conductor is used .

The conductor acts as a passageway for electricity to flow. In this experiment, there are different voltages
that we use 5 Volts, 9 Volts, and 12 Volts. This part of the study outlines the problems that are wanted to be
addressed at the end of the study. (1) Determine if there is a difference between experimental groups based
on the following dependent variables. (2) Determine if there is a significant difference by comparing the
experimental group to the controlled group using dependent variables. (3) Assuming that there is a
stimulating effect, describe the most effective method of applying voltage using electro culture. In this
research, we will use a Black chickpea plant, and the voltage that we are going to apply to the treatment is 5
Volts, 9Volts, and 12Volts. During the experimentation period, mass, height, the colour of the leaves, and

the number of leaves are measured.
MATERIALS & METHODS

The seeds of Cicer arietinum (Brown Chickpea) were collected from local shop. A total of 24 seeds were

used in this experiment, ensuring uniformity in size and quality.

Four pots were labeled as Control, 5V (A), 9V (B), and 12V (C), each filled with garden soil rich in humus.
The pots were 6 inches in height. A DC power voltage supplier, capable of settings at 5V, 9V, and 12V, was
utilized. Stainless copper electrodes connected to the DC voltage supplier were inserted into the soil in the

pots.

The chickpea seeds were soaked in water for 12 hours prior to planting. The soil in the pots was prepared to
be fertile and suitable for planting. The seeds were sown at a depth of 2-3 inches in the soil, with each pot
containing 5-6 seeds. The pots were placed under controlled conditions with adequate exposure to sunlight

and were gently watered on a scheduled basis until sprouts emerged from the soil.

On the fifth day after sowing, an electric field was applied. Pots A, B, and C were connected to 5V, 9V, and

12V, respectively, using stainless copper electrodes placed at both ends of the pots.
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Data Analysis

Data were analyzed using statistical software R and SPSS,. Descriptive statistics were calculated to
summarize the data, including means and standard deviations for each treatment group. ANOVA (Analysis
of Variance) was conducted to determine statistically significant differences between the means of the
different voltage treatments, with a significance level set at p < 0.05. The significant differences were found,

Tukey's HSD (Honest Significant Difference) test was applied for post-hoc analysis.

Graphs were generated using MS Excel Line graphs illustrated growth trends over time, while bar charts

compared growth parameters across the different voltage treatments.

RESULTS & DISCUSSIONS

The results from the data that are gathered implicate that electro culture has an impact on the plant
development of tomato plants. By observing the different voltages, researchers noticed a significant
difference between the controlled and experimental groups in terms of mass, height, and colour of leaves.
Nevertheless, when it comes to the number of leaves, there is no significant difference between the
controlled group and experimental groups.

Based on the data from the researcher's experiment on a 5 Volts set-up, the weight and height show that
there is a significant difference, while the colour of leaves and number of leaves show that there is no
significant difference. The 9 volts have significant differences in weight, height, and. colour of leaves, and
there is no significant difference in the number of leaves. Lastly, there is a significant difference in weight,
height, and colour of leaves and no significant difference in the number of leaves in the 12 volts. Therefore,
by observing the different voltages, there is an effect on the leaves' height; weight, and colour on a specific
voltage output on the brown chick pea plant (Cicer arietinum). For the second statement of the problem, the
data were compared using the t-Test as the statistical treatment to identify a significant difference between
the experimental and control groups. With the data in the control group vs. the 5 Volts set-up, there is a
significant difference in height and weight, while in the control group and the 9 Volts set-up; there is a
significant difference in terms of height, weight, and colour of the leaves. Furthermore, in the control group
and the 12 Volts set-up, there is a significant difference in height, weight, and colour of the leaves. And for
the third statement of the problem, according to the researchers' experiment, the most effective electric
current is 12 Volts set-up because it has the highest weight, the longest height, and the greatest number of
leaves in a short period. Except for the colour of leaves, 5 Volts set-up is the most effective when it comes
to leaf colour using the Leaf Colour Chart (LCC). Based on the observations made during the experiment, 9
volts produces the most significant plant growth outcomes and effectiveness. This research focuses on
electro culture, a horticultural method that uses electricity to enhance plant growth development, and the
researchers' purpose is to find the essential and most effective volts (5 V, 9 V, 12 V) in brown chickpea

plants (Cicer arietinum) by comparing the controlled group and experimental groups. The
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environmentalists, farmers, plantations and partitas, and future researchers will be the beneficiaries of this
study by knowing electro culture, and it would help them know which voltage affects the plant growth of
tomato plants that can be an alternative way to increase the crop yield. During the experiment, the
researchers ran into several problems. The first problem that the researchers encountered was blackout while
experimenting. Moreover, the other concern was that the sprout died due to too much heat exposure. After
getting all the results of independent t-Tests, the researchers concluded that among all the set-ups, 12 Volts
is the most efficient to use for the fast-growing of the plants, for it gives a better outcome in terms of the
data that has been collected upon the experiment wherein dependent variables such as the height, weight,
colour of leaves and the number of leaves used as the parameters in the study. The researchers have
gathered the results of the study of Manguiam et al. (2019), which states that using electro culture; the
experiment experienced a decrease in terms of its height. As seen on the results, the different voltages show
that there is a lot of significant differences and effect on the height, mass, and colour of the leaves on the
brown chickpea plant (Cicer arietinum) and that is how the researchers found 9 V is the best among the
three volts. T-test was the most crucial usage as statistical treatment because the researchers saw the effects
of the controlled group and the experimental group and identified the significant difference between the
experimental and controlled groups. The growth parameters of the treated plants were way greater than the

control group, according to the observation of the study.

Table 1- Detailed analysis till day 21

S.no Units Average Average Average Average Distance
number of | number of | shoot stem between 2
leaves leaflets height diameter. nodes

(In cm) (In cm) (incm)

1 Control 7 15 14.5 0.6 2

2 A(5V) 9 13 13.5 0.5 2.3

3 B(10V) 11 13 20 0.7 2.1

4 Cc(12v) 13 15 21 0.6 2.5
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Plant Growth Parameters Under Ditferent Voltage Conditions
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Figure 1- Bar graph showing plant growth parameters under different voltage conditions.
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