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Abstract
This study highlights the effects of electromagnetic field from a 
high voltage power transmission line of 132KV on the growth of 
Brassica juncea cultivated underneath the power line crossing the 
agriculture field at Kamalpur (23.08ºN, 88.51ºE) in the district 
Nadia, West Bengal. Growth and number of pods within 40m x 20m 
area around the central line under the power lines are compared 
with the same species far away from the power lines. Both the 
observed plant character parameters have showed positive respond 
to the created electromagnetic field from high tension lines. 
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I. Introduction
With the urbanization and wide spreading of power lines to combat 
the daily need of electricity, our environment encounter with the 
electromagnetic field at every moment [1-2]. Every instrument 
using electricity may also generate electric and magnetic field 
comparable with power transmission lines. Fig. 1, describes 
the intensity of electric and magnetic field at varying distances 
from the source of generation. From 1960’s different studies are 
conducted to identify the effects of electromagnetic field on living 
world. Mixed opinion results from these studies. Positive, negative 
and no change are reported [3-11].
 Overhead power transmission line covers vast area of cultivated 
land usually. Natural electric field is about 100V/m and magnetic 
field about 30μT (equator) - 70 μT (poles) on clear days. But intensity 
of electric and magnetic field arises from power transmission line 
depend on load and height of the conductors from the ground. 
Thousands of kilometers of high voltage transmission lines emit 
electromagnetic field across the growing crops of the agricultural 
land [12-13].
Brassica juncea seed is the most popular oil seed in India. The 
growing period is about 128 days and need abundant sunlight.
This short term crop have satisfactory yield in Tropics. The aim 
of this work is to observe the growth and yield of Bassica juncea 
under the power transmission line. 

Fig. 1: Intensity of (a) Electric and (b) Magnetic Field at Different 
Horizontal Distances from the Sources

II. Materials and Methods
 To study the electromagnetic field effects on plants, the agriculture 
field (Fig. 3) at Kamalpur (23.08ºN, 88.51ºE) in the district of 
Nadia, West Bengal beneath the 60m high 132 KV High Tension 
Line covering an area 20m x 20m on both sides of central line. 
The area is divided into (1m x 1m) plots as shown in the fig. 2.

Fig. 2: Schematic Diagram of Plots

Fig. 3: Field Beneath the Overhead Power Lines

Samples of mature Bassica juncea plants are collected from 
each plot randomly. Growth of each plant is measured with 
1mm precision. Number of pods per plant is counted manually. 
Collection of same species is also made from the control site 
having same area (20m x 20m) and not exposed to electromagnetic 
field. Electric and magnetic field intensities are measured at each 
grid point under the power lines using Meco Electro smog meter 
(Model 9720) at different times of the day during the growing 
period of the mustard plants.

III. Results and Discussion
The electric and magnetic field at different distances on both sides 
of the central line is shown in fig. 4. Power distribution line emits 
electric field with reference to central line (E/E0) in a range 0.71 
to 1 and magnetic field with reference to central line (M/M0) in 
a range 0.33 to 1. The average plant height and number of pods 
on both control and exposed sites are depicted in fig. 5.
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Fig. 4: Variation of Electric and Magnetic Field with Horizontal Distances from the Central Line

Fig. 5: Growth and Number of Pods Per Plant for Both Control and Exposed Sites

It is observed that plant growth and pod numbers per plant are much higher in exposed plants in comparison with non exposed plants. 
Table 1 presents the statistical analysis of growth and number of fruits per mature mustard seed plants. 

Table 1. Statistical data of plant growth

Location Character Mean (mm) ±SD (mm) SEM (mm) CI (95%)

Control Plant height 74.68 2.30 0.51 73.60 to 75.75
Fruit 73.418 2.35 0.53 72.31 to 74.52

Power line
Plant height 139.26 10.81 2.42 134.20 to 144.32
Fruit 179.93 13.10 2.93 173.79 to 186.06

IV. Conclusion
The effects of electric and magnetic field from 132KV overhead power lines on mustard seed plant growth are investigated. Both 
the plant characters growth and pod numbers have positive impact beneath the power line within 20m distance from the central line. 
There may be damage or protein banding changes to plant tissues [14]. However the change or dissimilarities of plant structures may 
be used as a tool for assessing electromagnetic smog of the environment arises from the development of technologies.
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