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ORIGINAL ARTICLE

Dose‑dependent effect of homoeopathic drug 
Zinc sulphate on plant growth using Bacopa 
monnieri as model system
Vivek Kumar Gupta, Jutika Rani Ray, Vishal Kumar Singh, Surya Deo Pathak1, 
Chaturbhuja Nayak2, Mahendra P. Darokar

ABSTRACT

Background: Zinc is one of the essential micronutrients in plants required in very low 
quantity for plant growth and development. In higher concentration, it is known to to 
reduce the rate of photosynthesis, So homoeopathic preparations tested to see it role 
on plan growth.
Objective: To analyse the effect of homoeopathic preparation of Zinc sulphate on 
plants through in‑vitro assay using Bacopa monnieri as a model plant system.
Materials and Methods: Six homoeopathic potencies (1X to 6X) of Zinc sulphate 
were used on a decimal scale along with the control (MS basal agar medium). The 
samples were evaluated by adding fixed amount (100 µl) in the media as well as by 
dipping the explants in the test sample overnight. At the completion of the incubation 
period (14 days) the fresh and dry weight, number and length of the roots, number and 
length of the shoots and the number of leaves were analysed.
Results: It was observed that Zinc sulphate showed growth inhibition at potencies 
from 1X to 5X, whereas at potency 6X, it exhibited growth promotion effect, when 
compared with the control.
Conclusion: Homoeopathic drug (Zinc sulphate) exhibited growth promotion at higher 
potency (6X) and growth inhibition at lower potencies (1X to 5X) on Bacopa monneiri.

Keywords: Bacopa monnieri, Homoeopathic potencies, In vitro assay, 
Photosynthesis, Ultra molecular, Zinc sulphate

INTRODUCTION

Micronutrients are essential components for balanced 
growth and development in plants.[1] Zinc (Zn) is 
one of the most important essential micronutrients, 
which is mainly supplied as Zinc sulphate (ZnSO4). 
It regulates many physiological and a variety of 
metabolic processes in plants.[2] Zn plays a vital 
role in the cell division, cell expansion, protein 
synthesis and also in carbohydrate, nucleic acid 
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and lipid metabolism.[3] Besides this, it also plays 
an important role in auxin metabolism.[4-7] This 
micronutrient is also an essential component of 
zinc finger transcription factors involved in plant 
morphogenesis and organogenesis.[8,9] However, at 
much higher concentrations, it can become toxic, 
thus leading to physiological and morphological 
disturbances, and eventually decreasing yield. An 
optimum (3-30 µM) concentration of Zn is required 
by the plant for growth and development and 
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excess of Zn reduces photosynthetic rate hindering 
the plant growth.[10]

The use of homoeopathic preparations in agriculture 
has started recently. Homoeopathic preparations are 
being used efficiently for increasing active principles 
in medicinal plants, plant detoxification for metals 
such as aluminum and copper, increasing plant 
growth rate and productivity,[11] plant metabolism[12,13] 
and control of diseases.[14-16] Based on these reports, 
the present study was undertaken to explore the 
applicability of the homoeopathic preparations 
Zinc sulphate in some variables of the plant using 
Bacopa monnieri[17] as model system for growth and 
productivity.

MATERIAL AND METHODS

Homoeopathic preparations of Zinc sulphate in 
decimal scale (1X to 6X) as per the principles of 
homoeopathy, was provided by Central Council for 
Research in Homoeopathy (CCRH), Department of 
AYUSH, Ministry of Health and Family Welfare, Govt. 
of India, New Delhi. The study was carried out at 
CSIR-Central Institute of Medicinal and Aromatic 
Plants, Lucknow during 2007-2010.

A fast propagating strain of Bacopa monnieri (BM08), 
which showed rapid in vitro response against 
different compounds/extracts/drugs as well as to 
physical stresses was used for evaluating effects 
of homoeopathic drug Zinc sulphate on plants. The 
testing was carried out by following the standard 
tissue culture techniques as described earlier.[17]

The powdered globules Zinc sulphate samples 
admixed with lactose of different potencies were 
dissolved in sterile double distilled water. Evaluation 
of biological activity was performed by two methods 
in three replicates for each treatment.

In method A, 100 µl of Zinc sulphate sample was mixed 
with 900 µl of MS basal agar medium and poured 
into 1.5 ml of graduated micro-centrifuge tube. The 
twigs (2.5 cm) of in vitro grown Bacopa plants were 
inoculated in three replicates for each treatment.

In method B, the twigs were dipped in drug samples 
in three replicates for each treatment overnight and 
inoculated in 1 ml MS basal agar medium poured into 
graduated micro-centrifuge tube without drug sample.

These inoculated tubes were kept in half 
transparent desiccators, allowing the air passage 

through sterile cotton plugs fixed in the opening 
vents. The tubes were placed so that the medium 
containing portion of tubes where roots would be 
initiated was inserted into the stands, which were 
made of thermocoal sheet. This set up helps to 
prevent light exposure to the root while the aerial 
part of plant got sufficient light and aeration. These 
desiccators were incubated at normal ambient 
temperature of 25-28°C with a cycle of 14 hours of 
light and 10 hours of darkness. Data was recorded 
in terms of root initiation (number and length), 
shoot elongation (number and length) and increase 
in number of leaves for every 24 hours from second 
day of inoculation till 14 days. MS basal agar 
medium without any drug sample served as control. 
Controls provided by CCRH for each potency was 
also included in the evaluation.

Quantified variables
Initiation of roots
Root initiation was observed every 24 hours till the 
14th day. The observations were recorded as roots 
number and root length in centimeter (cm).

Shoot length
Shoot length was measured by measuring the 
distance between base of the stem and shoot apex.

Number of leaves
Increase in the number of leaves was recorded at 
every 24 hours till the 14th day.

Fresh weight
After completion of incubation period (14 days), the 
fresh weight of plants was determined by weighing 
on analytical balance. The initial weight of explants 
was subtracted from final weight.

Dry weight
After completion of incubation period (14 days), the 
plants were kept in incubator at 37°C for dry weight 
determination by weighing on analytical balance.

Statistical Analysis
The data for all variables was analysed for mean 
values and standard error. Statistical analysis 
was performed by using one way Analysis Of 
Variance (ANOVA) and was considered at P < 0.05 
and P < 0.01 level of significance.

RESULTS

The treatment of Zinc sulphate in different potencies 
(1× to 6×) to the plant using Bacopa monnieri as 
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a model system showed different results in in vitro 
assay [Figure 1]. When zinc sulphate was applied at 
1× to 5× potencies, there was a decrease in fresh 
and dry weight, number and length of roots, length 
and number of shoots and number of leaves in both 
the methods of treatment, that is the drug was 
mixed in the medium and when explant was dipped 
in the drug. But at 6× potency, root number, root 
length, number of leaves, fresh and dry weight of 
plant increased significantly (P < 0.01) in both the 
methods [Tables 1 and 2].

DISCUSSION

Since there is decrease in number as well as length 
of root and shoot, number of leaves, fresh and dry 
weight of Bacopa plants at 1× to 5× potencies, 
it is assumed that these potencies of Zinc sulphate 
are more than the desired that is required for plant 
growth and development because Zinc sulphate 
is known to cause phytotoxicity beyond certain 
concentration.[18,19] However, at potency 6× there is 
an increase in number and length of root and shoot, 
number of leaves, fresh and dry weight of plants. 
This might be due to the concentration of Zinc at 
6× potency is equivalent to that of the desired 
concentration of the element for normal plant 
growth and development. However, potencies more 

than 6× are needed to be evaluated for conclusive 
interpretation. Sulphur is an essential macronutrient 
and required in large amount.[20] Considering the very 
low concentration of Sulphur in 6× potency, it would 
not have any effect on plant growth and development. 
Therefore, only Zinc was considered since it is an 
essential micronutrient in plants required in very low 
amount (3-30 µM) for plant growth and development, 
which plays a fundamental role in many physiological 
and biochemical processes, such as structural and 
functional integrity of bio-membranes, photosynthesis, 

Table 1: Effect of Zinc sulphate in different potencies on Bacopa monnieri using method A
Growth 
parameter

Control Potency
1X 2X 3X 4X 5X 6X

Root no 3±0.474 0±0 2±0.474 3±0.474 3±0.474 2±0.474 4±0.474**
Root length (cm) 2±0.471 0±0 1.5±0.236 1.5±0.236 1.5±0.236 1.5±0.236 2.5±0.236**
Shoot no 2±0.472 1±0.472 2±0.472 1±0.472 2±0.472 1±0.472 3±0.472
Shoot length (cm) 3±0.472 2±0.472 3±0.472 2±0.472 2.5±0.472 2±0.472 3.5±0.472
Leaves no 8±0.943 2±0.943 6±0.943 2±0.943 6±0.943 4±0.943 10±0.943**
Fresh mass (g) 0.0987±0.009 0.0387±0.001 0.063±0.004 0.055±0.001 0.072±0.004 0.066±0.004 0.112±0.010**
Dry mass (g) 0.007±0.001 0.002±0.001 0.004±0.001 0.002±0.001 0.008±0.002 0.008±0.002 0.012±0.003
Mean±SE of plant n=3 **P < 0.01

Table 2: Effect of Zinc sulphate in different potencies Bacopa monnieri using method B
Parameter Control Potency

1X 2X 3X 4X 5X 6X
Root no 4±0.472 0±0 2±0.472 2±0.472 1±0.472 1±0.472 5±0.472**
Root length (cm) 1.5±0.236 0±0 1.5±0.236 0.5±0.204 1.0±0.472 1.0±0.472 2.0±0.472
Shoot no 2±0.472 1±0.472 2±0.472 1±0.472 2±0.472 1±0.472 2±0.472
Shoot length (cm) 2.5±0.472 2±0.472 2.25±0.472 2±0.472 2.5±0.472 2±0.472 3.0±0.472
Leaves no 6±0.943 2±0.943 4±0.943 2±0.943 4±0.943 4±0.943 8±0.943*
Fresh mass (g) 0.0783±0.002 0.0377±0.001 0.066±0.002 0.050±0.003 0.063±0.004 0.070±0.004 0.103±0.004**
Dry mass (g) 0.004±0.001 0.002±0.001 0.003±0.001 0.002±0.001 0.0038±0.002 0.005±0.001 0.008±0.002
Mean±SE of plant n = 3 **P < 0.01, *P < 0.05

Figure 1: Dose-dependent effect of Zinc sulphate on plant growth using 
Bacopa monnieri (a) 100 µl of drug mixed in the MS medium, (b) Explant 
dipped in the drug

b

a
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auxin biosynthesis and metabolism, response to 
oxidative stress, apoptosis inhibition and phosphate 
transport.[21-24] Zinc is also an essential component of 
enzymes and transcription factors involved in plant 
morphogenesis and organogenesis.[8,9] Nevertheless, 
these observations can be substantiated by the fact that 
homoeopathic drugs also contain the starting material 
even at higher potencies[25] and they increase plant 
metabolism by increasing production and allocation of 
carbon skeletons that would be used for maintenance 
and growth.[26] It was reported previously by Godoy[27] 
and Bonato et al.,[28] that, in Homoeopathy, the same 
drug frequently causes different effects, depending on 
the applied dynamisation. Variable effects of different 
dynamisations of homoeopathic drug on plant 
Cerotoma tingomarianus have been reported.[29] Such 
behaviour of homoeopathic drugs is still insufficiently 
explained. But it is believed to be related to existing 
rhythmic movements in nature, and also to the 
law of similitude that occurs between the applied 
homoeopathic solution and the organism that receives 
it.[30,27] In homoeopathic science, it is also believed that 
when there is a similitude between the homoeopathic 
solution and the organism, the vital energy responds, 
opposing the energy of the medication to a text of its 
own energy.[29] However, when there is no similitude 
between the homoeopathic solution and the organism, 
there can be disorder in the metabolic system of 
the plant, resulting in several negative growth and 
developmental aspects of the plant. Therefore, the 
observations made in the present investigation are of 
great importance with special reference to the use of 
homoeopathic formulations in agriculture for higher 
productivity.
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i`’BHkwfe% ft+Ud ikS/kksa ds fy;s ,d vko”;d lw{e ekf=d iks’kd rRo gS ftldh ikS/kksa esa o`f) ,oa fodkl ds fy, de ek=k esa vko”;drk gksrh 
gSA ;g mPplkUnz.k ij izdk”k la”ys’k.k dh nj dks ?kVk nsrk gSA bl dkj.k ikS/kksa ds mfpr o`f) o fodkl iznku djus ds fy;s gksE;ksiSFkh mi;ksx 
dh tk ldrh gSA

mís”;% bl v/;;u dk mís”; c`ãh ¼cdksik eksusjh½ dk ekWMy ikS/kksa ds :i esa ^bu foVªks* v/;;u }kjk gksE;ksiSfFkd nok ftad lYQsV dk ikS/kkas 
dh o`f) o fodkl esa izHkko dk fo”ys’k.k djukA

fof/k;k¡% ftad lYQsV dh 6 gksE;ksiSFkh iksVaslh ¼1x ls 6x½] ,d fu;fU=r iksVsalh ds lkFk mi;ksx dh xbZaA uewuksa dk ewY;kadu ek/;e esa ,d 
fuf”pr ek=k ¼100 ;w,y½ feykdj o ,DlIykUV dks tk¡p uewuksa esa jkrHkj Mqcksdj fd;k x;kA lgstu dky ¼14 fnu½ iw.kZ gksus ds mijkUr] rkt+k 
o “kq’d Hkkj] tM+ksa dh la[;k o yEckbZ] rus dh la[;k o yEckbZ vkSj iw.kZ la[;k dk Hkh fo”ys’k.k fd;k x;kA

ifj.kke% ftad lYQsV dh 1x ls 5x iksVsalh ls o`f) esa :dkoV cdksik ikS/kksa esa ikbZ xbZA tcfd 6x iksVsalh esa] fu;af=r uewus dh rqyuk esa o`f) 
ikbZ xbZA

fu’d’kZ% gksE;ksiSfFkd vkS’kf/k ftad lYQsV uss mPp 6x iksVsalh esa cdksik eksusjh esa o`f) fn[kkbZA ijUrq fuEu iksVsafl;ksa ¼1x ls 5x½ esa o`f) esa :dkoV 
fn[kk;hA
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