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ABSTRACT Homeopathic medicines have been examined in plant models for various purposes like promotion of
seed germination, growth and physiology of plants, plant disease control, secondary metabolites enhancement, metal
detoxification, etc. However, a limited number of the studies question the reliability of the data, which restricts the
use of homoeopathy in the plant system. Therefore this meta-analysis was undertaken to investigate the effect of
various homoeopathic medicines on seed germination, growth and disease control in wheat (Triticumaestivum L.). A
web search was performed on the National Library of Medicine’s PubMed search engine and 16 studies were retrieved
based on inclusion and exclusion criterions. Using data from each study, two by two tables were prepared and fixed
mean differences for plant growth, odd ratios for seed germination and risk ratio for disease control along with their
ninety-five percent confidence intervals were calculated by Inverse Variance method using Review Manager 5.4.1
(Rev Man 5.4.1) software. Data suggests that gibberellic acid significantly reduces the wheat seedling/stalk growth in
autumn season with mean difference of -3.99 (95% CI: -4.41, -3.51), with inconsistent effect in winter and spring
season. Further, Arsenicum album treatment promoted the seedling growth in wheat with mean difference: 11.86
(95% CI: 11.67, 12.06), while there was no significant effect on seed germination, and odd ratio: 1.27 (95% CI: 0.87,
1.85, P = 0.22). Moreover, various homoeopathic agents significantly reduced the risk of Fusarium and Alternaria
infection in wheat seeds. To conclude, meta-analysis of included studies suggests significant effects of homoeopathic
agents in various aspects of wheat plant growth and disease management.

  INTRODUCTION

Homoeopathic treatment is based on the prin-
ciple of Similia Similibus Curentur, which includes
therapeutic similarity, pathogenetic examination of
medicines on healthy individuals and patient’s
symptom-based selection and use of ultra-high
dilutions. However, due to its unconventional as-
sumptions, homoeopathy and its specificities and
supporting evidence are not fully approved by the
medical and scientific community (Teixeira 2011).

Nevertheless, multiple experimental studies have
been performed in various models including hu-
mans, animals, plants, cell line cultures, etc. to de-
termine the efficacy of homoeopathic medicine
(Senel 2019). Among these studies, research on
plant models has multiple advantages including
big sample size and datasets, short duration, low
cost, no need of placebo effect and absence of
ethical hurdles, which are applied to animal and
human research (Baumgartner et al. 2008).
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Homoeopathic medicines have been examined
in plant models for various purposes like inhibi-
tion of pathogens and pests, enhancement of sec-
ondary metabolites, metal detoxification, promot-
ing seed germination, growth and physiology of
plants (Toledo et al. 2011). It has been reported
that drugs like Dryopteris filix-mas (L.) Schott and
Blatta Orientalis can completely inhibit the Fusar-
ium oxysporum population in the seed of wheat
plants (Khanna et al. 1989). Further, homoeopathic
drugs have been shown to induce seed germina-
tion and plant growth in various species (Majews-
ky et al. 2014; Santos et al. 2011; Sukul et al. 2009;
Baumgartner et al. 2008; Sukul et al. 2008; Baum-
gartner et al. 2004; Brizzi et al. 2000; Betti et al.
1994). Similarly, Khanna and Chandra (1976) re-
ported that use of Kali iodide and Thuja occiden-
talis L. can control the tomato rot caused by Fusar-
ium roseum. Further, use of Sulphur against growth
of aflatoxins producing fungi, Aspergillus para-
siticus, Lachesis and Chimaphila umbellate (L.)
against tobacco mosaic virus and Kali iodide
against powdery mildew of tomato were found to
be beneficial for control of these pathogens (Rolim
et al. 2005; Sinha et al. 1983; Verma et al. 1969).
Ramírez-  Rodríguez et al. (2022) conducted a study
on strawberry plants to control red spider mite and
he found that the homoeopathic remedy Lycoper-
don bovista Pers. and Atropa belladonna L. both
at 6 CH and 30 CH showed better efficacy and
reduced the mite infection on strawberry plants.

A study was conducted by Ferreira et al. (2021)
to assess the effect of Artemisia maritime. (A. cina)
on nematode (Meloidogyne) growth, which para-
sitises the lettuce. It was found that Cina can be
used as complementary treatment for Meloidogyne
nematode control.

Nunes et al. (2021) conducted a study on Hy-
pericum perforatum L. to assess the efficacy of
homoeopathic medicine on the vegetative growth.
Through this study it was found that Silicea ter-
ra, Kali carbonicum, Natrum muriaticum and Phos-
phorus increased the vegetative growth. Howev-
er, systematic pathogenetic trials of homoeopathy
using plants are very few leading to limited infor-
mation about homoeopathic material medica spe-
cific for plants, which is required for the identifica-
tion of individualised homoeopathic medicines for
each plant species and disease type. Limited num-
ber of the studies also put a question mark on
reliability of the data.

In the current study, the researchers performed
a specific meta-analysis effect of selective homoeo-
pathic medicines on wheat plant growth and dis-
ease management. The meta-analysis represents
the effect size of most frequently studied homoeo-
pathic medicines in the wheat plant model and pro-
vides critical insights for their use in management
of wheat plant growth and diseases.

Objectives

Primary Objective

The primary objective of this study is to re-
view the efficacy of specific homoeopathic medi-
cines on growth and germination parameters of
wheat (Triticum aestivum L.) plants.

Secondary Objectives

The secondary objectives of this study are:
1. To review the mechanism of action of selec-

tive homoeopathic medicines on seed ger-
mination/growth of wheat plants.

2. To review the commonest pests or patho-
gens that infest wheat plants and the fore-
runners amongst homoeopathic medicines
for each individual pest.

METHODOLOGY

Study Selection

The criteria for a study to be in this meta-anal-
ysis were that it must include wheat as the plant
model, it must involve use of one or more homoeo-
pathic treatments, it should have empirical data
either on plant growth or disease control, and it
should be from a peer reviewed English language
scientific journal.

The excluded articles were those which were
not related to wheat as the plant model, did not
involve homoeopathic medicine, did not possess
empirical data either on plant growth or disease
control, and were in a language other than English.

Search Strategy

A web search was performed on the National
Library of Medicine’s PubMed search engine for
all empirical studies associated with use of ho-
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moeopathy in the wheat plant model (from incep-
tion until 2021). The researchers searched the key-
words “homoeopathic treatment”, “wheat”, “wheat
plant growth” and “plant disease control” either
together or in combinations.

Statistical Analysis

Using data from each study, two by two tables
were prepared and fixed mean differences for plant
growth, odd ratios for seed germination and risk
ratio for disease control along with their ninety-
five percent confidence intervals were calculated
by Inverse Variance method using Review Man-
ager 5.4.1 (Rev Man 5.4.1) software. For each indi-
cator, homogeneity was examined by the Breslow-
Day test. Further, I2 -test was used to assess ho-
mogeneity using I2 value of fifty percent as thresh-
old. Forest plots and funnel plots were prepared to
visualise data by Rev Man 5.4.1 software.

RESULTS

Study Characteristics

On initial PubMed search, 90 studies were
found. After removal of 27 duplicates, 63 studies
were reviewed for selection criteria based on title
and abstract. Out of these studies, 37 were exclud-
ed based on concern of unrelated topics. Remain-
ing 26 studies were reviewed thoroughly for data
related to topics of study and 10 studies were re-
moved due to unclear or insufficient data, different
language and various other reasons. This left the
researchers with 16 studies, which fulfilled selec-
tion criteria and were used for systemic review and
meta-analysis (Fig.1).

Out of 16 studies included in Table 1, 7 (43.75%)
involved the effect of Arsenicum album high dilu-
tions on plants subjected to abiotic stress while 5
(31.25%) belong to use of high dilutions of Gibber-

Fig. 1. PRISMA diagram used for meta- analysis
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ellic acid on healthy plants as the homoeopathic
agent. Remaining 4 studies (25%) demonstrated
use of various other homoeopathic medicines on
phyto-pathological models of wheat plants.

Effect of Treatment of High Dilution of
Gibberellic Acid on Healthy Wheat Seeds
and Plants

Out of 16, 5 studies exhibited the effect of gib-
berellic acid on wheat seedlings/stalk growth or
wheat seedlings/germination. Further, these stud-
ies examined the influence of a homoeopathic high
dilution of gibberellic acid at different seasons of
the year namely autumn and winter/spring. The
researchers performed a season dependent meta-
analysis using these studies to examine the effect
size and significance level of these studies. The
data suggest that treatment with gibberellic acid
affects wheat seedlings/stalk growth in a seasonal
manner. The forest plot in Table 2 indicates that
gibberellic acid reduces the seedlings/stalk growth
in autumn with mean difference of -3.99 (95% CI: -
4.41, -3.51). The overall effect was found to be sig-
nificant with P<0.00001. Interestingly, a similar
study in the winter/spring season demonstrated a
significant increase in seedlings/stalk growth with
a mean difference of 1.68 (95% CI: 1.15, 2.21) and P
< 0.00001. However, the combined effect of all stud-
ies suggests reduction in wheat seedlings/stalk
growth upon gibberellic acid treatment as evident
by total mean difference of -1.46 (95% CI: -1.82, -
1.11) with statistically significant overall effect (P <
0.00001). Further, treatment of gibberellic acid did
not show any significant effect on wheat seed-
lings/germination in both seasons with odd ratios
of 1.04 (95% CI: 0.60, 1.80; P = 0.90) and 0.86 (95%
CI: 0.40, 1.86; P = 0.70), respectively. The combined
overall effect was also statistically insignificant with
an odd ratio of 0.97 (95% CI: 0.62, 1.52) and P = 0.90
as evident from Table 3.

Effect of Arsenicum Album High Dilutions on
Wheat Plants Subjected to Abiotic Stress

Seven out of 16 studies demonstrated the in-
fluence of high dilutions of Arsenicum album on
seedlings/stalk growth and seedlings/germination
of wheat plants subjected to abiotic stress induced
by arsenic. Meta-analysis of these studies depicts
that treatment of Arsenicum album significantly Ta
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induces seedlings/stalk growth in wheat seeds pre-
viously stressed by arsenic exposure as determined
by mean difference of 11.86 (95% CI: 11.67, 12.06).
The overall effect was highly significant with P <
0.00001 as evident through Table 4.

Further, the forest plot in Table 5 suggests that
Arsenicum album treatment enhanced the germi-
nation rate of wheat seeds. Higher odds of seed
germination were found in the Arsenicum album
treated group with an odd ratio of 1.27 (95% CI: 0.87,
1.85). However, the result is debatable as statistical
significance was not achieved (P = 0.22).

Effect of Homoeopathic Medicine on Fusarium
oxysporum Infection in Wheat

The researchers further examined the effect of
homoeopathic medicine in control of pathogenic
fungi Fusarium oxysporum in wheat. Two out of
16 studies provided data for five different homoeo-
pathic agents, namely Natrum muriaticum, Thuja
occidentalis L, Blatta Orientalis, Dryopteris filix-
mas and Lycopodium clavatum L.in controlling
infection of Fusarium oxysporum in wheat seeds.
Data was acquired in the form of percentage oc-

currence of pathogens and used as a number of
events out of 100 in control and treatment groups.
The data in Table 6 suggest that all the treatments
reduced the risk of Fusarium infection in wheat as
represented by lower than 1 individual risk ratios
and total risk ratio of 0.39 (95% CI: 0.26, 0.60) with
overall significant effect (P < 0.0001).

Effect of Homoeopathic Medicine on Alternaria
alternate Infection in Wheat

The researchers studied another phytopatho-
logical model of wheat involving Alternaria alter-
nata to examine the efficacy of various homoeo-
pathic medicines. Out of 16, two studies reported
data related to effect of various homoeopathic
medicine, namely Arsenicum album, Kali iodide,
Thuja occidentalis L., Blatta Orientalis and
Dryopteris filix-mas in controlling Alternariaalterna-
ta infection in wheat. Results demonstrate that all
treatments showed an inhibitory effect on Alter-
naria infection in wheat, which is evident by indi-
vidual risk ratio value lower than 1. The total risk
ratio was found to be 0.80 (95% CI: 0.75, 0.84). The
overall effect was highly significant (P < 0.00001)
as given in Table 7.

Table 3: Effect of gibberellic acid on wheat seedlings/germination in autumn and winter/spring season

         Experimental          Control Weight Odds ratio
IV, Fixed, 95% CI

Study or subgroup Events Total Events Total

2.1.1 Autumn Experiment  
Endler 2011 97 100 96 100 8.70% 1.35 [0.29, 6.18]
Hribar-Marko 2013 99 100 98 100 3.50% 2.02 [0.18, 22.65]
Kiefer 2012 77 100 79 100 45.20% 0.89 [0.46, 1.74]
Pfleger 2011 97 100 96 100 8.70% 1.35 [0.29, 6.18]
Subtotal (95% CI) 400 400 66.10% 1.04 [0.60, 1.80]
Total events 370 369  
Heterogeneity: Chi² = 0.72, df = 3 (P = 0.87); I² = 0%
Test for overall effect: Z = 0.13 (P = 0.90)
2.1.2 Winter/Spring Experiment  
Endler 2011 95 100 95 100 12.50% 1.00 [0.28, 3.57]
Pfleger 2011 90 100 92 100 21.40% 0.78 [0.30, 2.07]
Subtotal (95% CI) 200 200 33.90% 0.86 [0.40, 1.86]
Total events 185 187  
Heterogeneity: Chi² = 0.09, df = 1 (P = 0.76); I² = 0%
Test for overall effect: Z = 0.39 (P = 0.70)
Total (95% CI) 600 600 100.00% 0.97 [0.62, 1.52]
Total events 555 556  
Heterogeneity: Chi² = 0.96, df = 5 (P = 0.97); I² = 0%
Test for overall effect: Z = 0.12 (P = 0.90)
Test for subgroup differences: Chi² = 0.15, df = 1 (P = 0.69), I² = 0%

Source: RevMan 5.4.1
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DISCUSSION

Many critics regularly argue about the lack of
scientific basis and theoretical models in homoe-
opathy. Hence, well defined research models are
the need of time for homoeopathy. However, vari-
ous methodological hindrances and lower research
investment restrict homoeopathy researchers from
fulfilling this goal. Plant and microorganism-based
experimentation models may be suitable candidates
for this goal, as botanical and microbial trials do
not concern the placebo effect and ethical prob-
lems and provide low cost and almost unlimited
amounts of biological materials (Betti et al. 2008;
Baumgartner et al. 1998). Further, it can generate
essential data for use of homoeopathy in plant
growth and disease management. However, till now
only limited research has been performed in this
area. Further, un-reproducibility of results makes
this problem bigger. Performing meta-analysis of
previously conducted studies, which may provide
crucial information about effect size and signifi-
cance of result, may further be used to select and
design studies with effective homoeopathic medi-
cines for plant growth and control of phyto-pathogen
and pests.

Here in the researchers’ best knowledge, for
the first time they have performed a meta-analysis
on the effect of various homoeopathic medicines
on plant growth and disease management in wheat.
They chose wheat for this study, as it has been
reported as the most often used species in ho-
moeopathic studies on plant models (Teixeira et al.
2017). In the current study, the researchers have
discussed the effect of homoeopathic agents on
germination and growth of healthy and abiotically
stressed wheat seedling/plants and control of disease
in phyto-pathogenic models.

The researchers examined 16 studies, among
which 5 were related to the effect of gibberellic
acid treatment on wheat seedling/germination and
stalk growth in a seasonal manner. Previously, stud-
ies have reported that treatment with gibberellic
acid 30X reduces the wheat seedling growth more
prominently in the autumn season, while results in
winter/spring season were inconsistent (Endler et
al. 2015; Endler et al. 2011). Hribar-Marko et al.
(2013) tested the hypothesis that pre-treatment of
grains with gibberelic acid at high concentrations
inhibits stalk growth during autumn. They had to
reject this hypothesis due to lack of significantTa
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difference in stalk growth. In another study, Kiefer
et al. (2012) reported 2 sets of experiments (4 each),
first between 2009-2010 and second in 2011where
gibberellic acid 30X significantly lowered the ger-
mination rate in wheat by 4.4 percent as compared
to the control group.  Hence, in this study the

researchers selected data only related to gibberel-
lic acid 30X. They also found similar results where
a highly significant inhibitory effect on wheat seed-
ling/stalk growth was observed after gibberellic
acid treatment in autumn while the contradictory
effects were observed in 3 included studies per-

Table 5: Effect of Arsenicum album on wheat seedlings/germination

       Experimental          Control Weight Odds ratio
IV, Fixed, 95% CI

Study or subgroup Events Total Events Total

Brizzi 2000 87 100 87 100 21.20% 1.00 [0.44, 2.28]
Brizzi 2009 90 100 83 100 20.60% 1.84 [0.80, 4.25]
Lahnstein 2009 75 100 75 100 35.10% 1.00 [0.53, 1.90]
Nani 2007 88 100 82 100 23.10% 1.61 [0.73, 3.55]
Total (95% CI) 400 400 100.00% 1.27 [0.87, 1.85]
Total events 340 327  
Heterogeneity: Chi² = 1.97, df = 3 (P = 0.58); I² = 0%
Test for overall effect: Z = 1.22 (P = 0.22)

Source: RevMan 5.4.1

Table 6: Effect of homeopathic medicines on fusarium infection in wheat

     Experimental           Control Weight Odds ratio
IV, Fixed, 95% CI

Study or subgroup Events Total Events Total

Dawar 2015 (Natrum Muriaticum) 10 100 25 100 39.00% 0.33 [0.15, 0.74]
Dawar 2015 (Thuja Occidentalis) 15 100 25 100 48.70% 0.53 [0.26, 1.08]
Khanna 1989 (Blatta Orientalis) 0 100 14 100 3.10% 0.03 [0.00, 0.50]
Khanna 1989 (Filix Mas) 0 100 14 100 3.10% 0.03 [0.00, 0.50]
Khanna 1993 (Lycopodium Clavatum) 0 100 20 100 3.10% 0.02 [0.00, 0.33]
Khanna 1993 (Thuja Occidentalis) 0 100 20 100 3.10% 0.02 [0.00, 0.33]
  
Total (95% CI) 600 600 100.00% 0.30 [0.18, 0.50]
Total events 25 118  
Heterogeneity: Chi² = 14.84, df = 5 (P = 0.01); I² = 66%
Test for overall effect: Z = 4.73 (P < 0.00001)

Source: RevMan 5.4.1

Table 7: Effect of homeopathic medicines on fusarium infection in wheat

       Experimental          Control Weight Odds ratio
IV, Fixed, 95% CI

Study or subgroup Events Total Events Total

Khanna 1977 (Arsemicum Album) 58 100 100 100 2.70% 0.01 [0.00, 0.11]
Khanna 1977 (Kali Iodide) 41 100 100 100 2.70% 0.00 [0.00, 0.06]
Khanna 1977 (Thuja Occidentalis) 91 100 100 100 2.60% 0.05 [0.00, 0.83]
Khanna 1989 (Blatta Orientalis) 8 100 66 100 30.60% 0.04 [0.02, 0.10]
Khanna 1989 (Filix Mas) 33 100 66 100 61.40% 0.25 [0.14, 0.46]
Total (95% CI) 500 500 100.00% 0.12 [0.07, 0.18]
Total events 231 432  
Heterogeneity: Chi² = 22.12, df = 4 (P = 0.0002); I² = 82%
Test for overall effect: Z = 9.19 (P < 0.00001)

Source: RevMan 5.4.1
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formed in winter/spring season with overall induc-
ing effect. However, a total combined effect of au-
tumn and winter/spring studies suggested inhibi-
tory potential of gibberellic acid on wheat seed-
ling/stalk growth. However, they did not find a
statistically significant effect on seedling/germi-
nation after treatment with gibberellic acid 30X in
both seasons. Pfleger et al. (2011) also studied the
effect of gibberellic acid 30X on growth of the wheat
stalk. In this study, through the results obtained, it
was evident that stalk length after treatment with
gibberellic acid 30X was 8.35 percent smaller than
the control stalk length. Although, studies includ-
ed in the meta-analysis have reported higher ger-
mination rate in autumn in response to gibberellic
acid but their statistical significance is arguable.
Further, associated data germination rate in win-
ter/spring season was inconsistent and the overall
effect was also insignificant. This suggests that
seedling/germination may not be an ideal parame-
ter to assess the effect of gibberellic acid on wheat
plant growth.

Effect of Arsenicum Album Treatment on
Seedling/Germination and Shoot/Stalk
Growth on Wheat Seeds

7 out of 16 studies discussed the effect of Ar-
senicum album treatment on seedling/germination
and shoot/stalk growth on wheat seeds previous-
ly stressed by arsenic. Reports have suggested
the positive role of high dilutions of homoeopath-
ically potentised Arsenicum album in seedling/ger-
mination and growth in various plant species in
non-stressed as well as stressed conditions. Brizzi
et al. (2000) reported that use of 45X dilution of
Arsenicum album was able to induce germination
in healthy wheat seeds.Whereas, Binder et al.(2005)
reported that Arsenicum Album 45X inhibited
wheat shoot growth compared to control group
(unpotentized water) instead of enhancing it.
Lahnstein et al. (2009) reported 2 studies where
significant increase in shoot growth after treat-
ment with Arsenicum Album 45x in those plants
which were prior toxicated with Arsenic Trioxide.
Whereas in another study, the shoot growth was
retarded after treatment with Arsenicum Album 45x.
No significant results in shoot length were ob-
served in newly performed experiments. Further,
Jäger et al. (2011) demonstrated that treatment of
abiotically stressed Lemna gibba species with

potentiated Arsenicum album and nosode promote
plant growth (Teixeira et al. 2017). Moreover, vari-
ous studies in abiotically stressed wheat models
exhibited similar results (Brizzi et al. 2009; Nani et
al. 2007; Baumgartner et al. 2004; Betti et al. 1997).
In the meta-analysis, the researchers included all
relevant data associated with the effect of 45X di-
lution of homoeopathically potentised Arsenicum
album on seedling germination and growth of abi-
otically stressed wheat. Results suggested that
Arsenicum album could not enhance seed germi-
nation rate in wheat. Although the data demon-
strated slightly higher odds of seed germination in
the treatment group as compared to control, the
overall effect was statistically insignificant. How-
ever, Arsenicum album treatment significantly ele-
vated the abiotically stressed wheat seedling/shoot
growth. Despite studies involved in meta-analysis
of seedling/shoot growth data showing inconsis-
tent or contradictory results, the overall effect
showed significantly higher mean difference in
seedling/shoot sizes of treated versus control
groups. These observations indicate that high di-
lution of Arsenicum album may be used to stimu-
late the growth of wheat seedlings, which have
undergone abiotic stress. However, it may not be
applicable to seed germination.

Homoeopathic Management of Fusarium
oxysporum and Alternaria alternate
Infection in Wheat

Further, four out of 16 studies dealt with thera-
peutic effects of various homoeopathic agents in
the management of Fusarium oxysporum and Al-
ternaria alternata infection in wheat. Khanna et
al. (1989) demonstrated that treatment with vari-
ous homoeopathic potencies of Dryopteris filix-
mas and Blatta Orientalis induced qualitative and
quantitative variations in mycoflora of wheat
seeds. The result revealed that Fusarium ox-
ysporum and Alternaria alternata were the domi-
nant fungi in untreated seeds and were signifi-
cantly suppressed by 30 and 200 potencies of
Dryopteris filix-mas and Blatta Orientalis. Similar-
ly, few other reports have indicated the inhibitory
effects of various homoeopathic agents against
the infection of these fungi species (Dawar et al.
2015; Khanna 1993; Khanna and Chandra1977).
Hence, the researchers performed meta-analysis
on the effect of homoeopathy in wheat plant dis-
ease control using Fusarium oxysporum and Al-
ternaria alternata as phytopathogenic models.
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Here, the researchers examined the data associat-
ed with effect of Natrum muriaticum 200, Thuja
occidentalis 30 and 200, Blatta orientalis 200, Filix
mas 200 and Lycopodium clavatum 200 on occur-
rence of Fusarium oxysporum in wheat seeds. The
results showed that all the homoeopathic agents
could highly reduce the risk of Fusarium infection
individually. Further, overall results also indicate
towards significantly lower risk ratios. Similarly,
Arsenicum album 200, Kali iodide 200, Thuja occi-
dentalis 30, Blatta orientalis 200 and Filix mas 200
could individually inhibit the risk of Alternaria
alternata infection in wheat and with significant
overall effect. These observations contribute vital
information, which can be translated in use of these
homoeopathic agents as therapeutic candidates
for control of Fusarium and Alternaria infection
in wheat. It may also be a template for conducting
further experiments involving use of these ho-
moeopathic agents either alone or in combination
to control the infection of pathogenic mycoflora in
various plants including wheat.

LIMITATIONS

The researchers acknowledge certain limita-
tions of the study. Primarily, the use of studies
published only in English language led to missing
out some interesting data, which could have been
beneficial to consolidate the findings of this meta-
analysis. Further, the researchers have used the
data associated with homoeopathic potencies with
highest effect only and did not consider many oth-
er potencies with lower effect as reported in in-
cluded studies. However, using all data related to
all the reported potencies may have made con-
ducting this meta-analysis very complicated and
complex to understand. Arguably, the effect of more
homoeopathic agents may have been studied but
lack of sufficient studies and relevant data did not
allow for that. Overall, the study demonstrated a
high degree of heterogeneity as evident by P and
I2 values in heterogeneity analysis except seed
germination data. The seed germination data was
reported in the form of percent seed germination in
most of the studies so the researcher represented
it as a number of events out of 100. This led to
absence of heterogeneity in study populations.

CONCLUSION

In conclusion, this study provides useful in-
sight for use of various homoeopathic medicines

for seed germination and growth in wheat. It sug-
gests that use of homoeopathically potentised gib-
berellic acid significantly reduces the wheat seed-
ling/stalk growth in autumn season with no or in-
conclusive effect in winter/spring season. There
was no conclusive effect on seed germination also.
Further, Arsenicum album treatment was found to
increase the growth of seedling/shoot in abiotical-
ly stressed wheat while there was no significant
effect on seed germination rate. Moreover, various
homoeopathic agents showed significant effects in
reducing risk of Fusarium and Alternaria infection
in wheat plants.

RECOMMENDATIONS

Overall, the crucial information generated from
this study may be used to design further transla-
tional studies for the use of homoeopathic agents in
plant growth and disease management targeting
specific plant infestation.

This may lead to formulation of plant based
herbal products as replacement for pesticides and
eventually leading to establishment of a start-up
in the field of agro-homeopathy.
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