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Abstract 

Background Hypericum perforatum is used as a medicinal plant, mostly in antidepressant treatment. 

With endogenous and exogenous dormancy, more studies about the germination of the seeds are 

necessary. Aim: To evaluate the effect of temperature and of preparations of high dilutions on the 

germination of seeds of Hypericum perforatum. Methods Three bioassays were carried out in 

chambers of germination, using a completely randomized experimental design and in duplicate. In 

the first bioassay, of temperatures of 20, 25 and 30 ºC was evaluated, with 20 replicates and 50 seeds 

in each replicate. In the second, the effect of high dilutions (Kali carbonicum, Natrum muriaticum, 

Phosphorus and Silicea terra in 12cH) using 4 replicates with 50 seeds each. In the third, Kali 

carbonicum was tested at 6, 12, 20, 30 cH with 50 seeds and 4 replicates. The percentage of 

germination, germination rate index (GRI), average germination time (AGT) and seedlings with 

cotyledons. The data were analyzed through the R software at a 5% significance. Results At the 

temperature of 25 °C, 63% of the seeds germinated while at the temperatures of 20 and 30 °C the 

percentage was 26% and 18%, respectively. In seeds treated with Kali carbonicum 12cH the 

germination rate increased significantly in relation to the control group. Kali carbonicum 6cH 

increased the GRI of the seeds, while at 20cH, it increased the AGT, showing delay in germination. 

Conclusion The use of the Kali carbonicum assists in the breakage of dormancy and average time of 

germination in Hypericum perforatum seeds. 

Keywords: St. John’s Wort; homeopathy; medicinal plants. 

 

Introduction 

Hypericum perforatum is a medicinal species known as St. John's Wort. It has been extensively studied 

and used in antidepressant, antitumoral and antioxidant treatments [1]. Extracts from this plant 

present cytoprotective, neurotrophic and anti-inflammatory action and the use of it has provided 

similar results to those of conventional drugs commonly prescribed for depression, such as 

fluoxetine (fluoxetine hydrochloride) and Cannabis, which is illegal in Brazil [2-4].  

Plants of the genus Hypericum predominate in subtropical regions [5]. In Brazil, there are 22 native 

species of the genus Hypericum. However, Hypericum perforatum is not included in this group [6]. 
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The species H. perforatum is native to Europe, Asia and North Africa; it grows and develops on 

nutrient-poor, sandy, arid and rocky soils, and it can be easily found in pasture, roadside, and human-

disturbed environments [7,8]. In Brazil, H. perforatum cannot become naturalized, as it does not 

reach the appropriate size to bloom, thus requiring adequate interventional practices [9]. Likewise, 

the recommendations for overcoming seed dormancy have not shown satisfactory results [10,11]. 

H. perforatum seedlings are delicate and sensitive to climate and soil changes [12]. Seed germination 

and growth of H. perforatum plants are influenced by temperature, luminosity and substrate [13]. 
Among environmental factors, temperature should be particularly taken into consideration because 

it has a strong effect on germination percentage and vigor determination of seedlings [14]. According 

to the Seed Analysis Rules for seed germination, the temperature of 20ºC or alternatively 20-30ºC 

are recommended [15]. Seeds of the genus Hypericum present low germinative capacity, because 

chemical inhibition of the exudate present in the seed capsule causes endogenous and exogenous 

dormancy [16, 12]. In this way, the use of germination facilitators - such as adequate 

temperature/photoperiod and seed treatment - has been recommended for improvement of the 

initial starter and establishment of seedlings [13].  

For cultivation of medicinal plants, multiplication protocols must be followed to ensure integrity of 

phytomedicine metabolites, as provided by law. In this sense, the use of high dynamic dilutions 

introduces the perspective of non-residual management of medicinal plants, thereby maintaining 

their photochemical attributes [17]. The use of preparations at high dilutions in plants is widely 

supported by the literature, with positive responses in phytotherapeutic performance and 

improvement of photochemical attributes of medicinal plants [18,19]. 

The aim of this work was to evaluate the effects of temperature and high dilution preparations on 

germination of Hypericum perforatum seeds in the laboratory. 

 

Material and Methods 

The research was conducted between August 2017 and January 2018, in the Laboratory of Plant 

Health and Homeopathy, at the Experimental Station of EPAGRI, located in Lages, Santa Catarina 

state, Brazil. The seeds of Hypericum perforatum were purchased in an agricultural supply store 

(Feltrin Sementes®) and had a shelf life until 2020 and 64% germination. 

In all experiments, the seeds were arranged in polystyrene boxes (11 x 11 x 3.5 in height) (Gerbox®). 

The study was carried out in three stages. In the first stage, the ideal temperature for germination of 

the H. perforatum seeds was tested. Evaluations were respectively made of the effect of different 

homeopathic preparations (high dilutions), in the second stage, and of the effect of different 

hahnemannian centesimal scales (cH) of the Kali carbonicum preparation, in the third stage. 

 

Germination tests of seeds under different temperatures 

 

In the laboratory, temperatures of 20, 25 and 30°C were tested with 20 replicates of 50 seeds each. 

The assays were conducted in BOD growth chambers (Oxilab Development®). The seeds were placed 
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on Germitest® paper and moistened with distilled water at 2.5 times the dry paper weight (g). 

Evaluations began seven days after experiment implementation. The following parameters were 

evaluated: germination percentage, germination rate index (GRI), average germination time (AGT) 

and seedlings with cotyledons. The germinated seeds were counted daily, from the seventh day of 

the experiment to the 19th day. 

 
Preparation of solutions  

The homeopathic preparations were purchased in a homeopathic pharmacy in the 6cH matrix 

dynamization (sixth order of hahnemannian centesimal dilution). The procedures determined by the 

Brazilian Homeopathic Pharmacopeia [20] were followed. The solution was prepared at 10cH using 

70% alcohol as an inert material. To obtain 11cH and 12cH, the solution was diluted and dynamized 

with distilled water. 

The solutions were selected on the basis of the repertorial language correlated with the main 

characteristics presented by Hypericum perforatum in consultation with the medical material, such 

as: sensitivity to cold, need for constant water and light, photosensitivity, fragility and low 

germinative capacity. The preparations Kali carbonicum, Natrum muriaticum, Phosphorus and Silicea 
terra were selected after repertorization. 

 

Germination test of seeds under different homeopathic preparations 

The optimal temperature established in the first bioassay was used to conduct the next test. The 

treatments consisted of those preparations with high dilutions of Kali carbonicum, Natrum 

muriaticum, Phosphorus and Silicea terra in 12cH and distilled water (not dynamized) as a control 

treatment. The seeds of each treatment were immersed for 15 minutes in 20 ml of the respective 

homeopathic preparation. Subsequently, the treated seeds were placed on Germitest® paper 

moistened with distilled water at 2.5 times the dry paper weight (g). For each treatment, 4 replicates 

were made, consisting of Gerbox® containing 50 seeds of H. perforatum each.  

Afterwards, the boxes containing the treated seeds were placed in trays and enclosed in plastic bags, 

to isolate each treatment and maintain relative humidity at saturation inside the trays. The trays 

containing the Gerbox® boxes were transferred into the BOD germination chamber, with the 

temperature set at 25°C. The assay was performed in duplicate. The double-blind methodology was 

used; therefore, the analyst did not know which tray contained which treatment, as they were 

identified by codes. Evaluations of GRI, AGT and number of germinated seeds started on the seventh 

day after seed treatment and lasted until the 18th day. 

 

Germination test of seeds under the Kali carbonicum preparation 

 

Seeds of H. perforatum were treated with four different potencies (6, 12, 20 and 30cH) of the 

homeopathic preparation Kali carbonicum. Unmodified distilled water was used as a control 

treatment. The homeopathic preparation Kali carbonicum was purchased in a compounding 
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pharmacy at 4 cH in 70% alcohol. As described above, the dilutions and dynamizations of each 

respective potency (treatment) were performed with addition of inert water. The seeds of each 

treatment were immersed for 15 minutes in 20 ml of each potency. Subsequently, the seeds were 

placed in Gerbox® boxes on Germitest® paper moistened with distilled water at 2.5 times the dry 

paper weight (g), with 4 replicates containing 50 seeds each. After seed distribution, the Gerbox® 

boxes were placed in trays sealed with plastic bags to isolate each treatment and maintain relative 

humidity at saturation. The trays containing the Gerbox® boxes were transferred into the BOD 

germination chamber, with the temperature set at 25°C. The assay was performed in duplicate. 

Evaluations of GRI, AGT and counts of germinated seeds started on the seventh day after seed 

treatment and lasted until the 18th day. 

 

Statistical analysis 

Data from both trials (duplicate) were analyzed together, including the interaction effect between 

treatments and trial in the model. In order to calculate the germination rate index (GRI), the model 

proposed by Maguire (1962) was applied, with: GRI= (G1/N1) + (G2/N2 ... + (Gn/Nn), where: G1, G2, 

Gn = number of seedlings germinated in the first, second, up to the last count, and N1, N2, Nn = 

number of weeks from the first, second, up to the last count. 

To determine average germination time (AGT), the calculation of Labouriau (1983) was used: AGT = 

∑ ni.ti ∑ ni, where: ni = number of seeds germinated at a time interval, and ti = time interval of 

germination. 

Data analysis was conducted using the F-test, and assumptions of homoscedasticity (Bartlett test) 

and normality (Shapiro-Wilk test) were checked. In cases where the assumptions of the model were 

not met, the transformation proposed by Box-Cox was applied, using the optimal lambda for 

transformation. When there was a significant effect of the treatments, the comparison of means was 

carried out by using Tukey’s test. The binomial model with dispersion parameter (quasibinomial) 

and probit link function was used to analyze the germination data over time, collected in the test with 

different preparations at high dilutions. Analysis of all data was performed using the R environment 

and considering a 5% significance level [21]. 

 

Results  

Germination tests of seeds under different temperatures 

Germination percentage, number of seedlings with cotyledons and average germination time (AGT) 

were higher at 25°C, compared to temperatures of 20oC and 30°C (Table 1). The germination rate 

index (GRI) of H. perforatum seeds under a temperature of 20°C (16.84 days) was significantly higher 

than those submitted to temperatures of 25°C (14.39 days) and 30°C (15.06 days). Temperatures of 

25ºC and 30ºC did not differ among each other (Table 1). Temperatures of 20 and 30°C resulted in 

significantly fewer seedlings with cotyledons, and similar results were found for germination 

percentage and germination velocity, when compared to the temperature of 25°C. 
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Table 1 – Germination (%), average germination time (AGT), germination rate index (GRI) and 

seedlings with cotyledons from Hypericum perforatum seeds submitted to different temperatures in 

the laboratory. Lages/SC, 2018. 

Temperatures 

(°C) 

Germination 

(%) 

AGT 

 

GRI 

(days) 

Seedlings with 

cotyledons (No.) 

20 26 ± 3.51 b 3.75 ± 0.58 b 16.84 ± 0.12 a 7.41 ± 1.21 b 

25 63 ± 2.10 a 20.59 ± 0.84 a 14.39 ± 0.04 b 26.01 ± 1.06 a 

30 18 ± 2.90 b 3.94 ± 0.79 b 15.06 ± 0.82 b 7.16 ± 1.41 b 

*Means followed by the same letter in the column do not differ significantly from one another by 

Tukey’s test (5% significance). ± Standard error.  

H. perforatum seeds are extremely small (0.12g equivalent to 1000 seeds) and fragile; therefore, 

manipulation is difficult and they are easily lost. Seed germination started on the 7th day of the 

experiment after dormancy breaking. With the advent of dormancy breaking, the hypocotyl began to 

grow, concomitantly with the radicle. Both structures are fragile and slow growing; thus, they require 

special care to avoid damage. With the increase of radicle size, formation of secondary roots started 

on the 13th day (Figure 1). 

 
Figure 1 – Hypericum perforatum - seed structures during the germination process. A) seed; B) Hilum 
rupture; C) Hypocotyl emergence; D) Radical and secondary root formation. 
Source: Prepared by the authors, 2018. 

http://www.highdilution.org/
https://doi.org/10.51910/ijhdr.v18i3-4.963


International Journal of High Dilution Research 2019; 18(3-4):02-12 

Available online at www.highdilution.org  

 
                            
                       Cite as: Int J High Dilution Res. 2019; 18(3-4): 02-12.  

                                    https://doi.org/10.51910/ijhdr.v18i3-4.963  7 
 

In this study, the temperature of 25°C was the best condition found for the increase of cotyledons, 
reflecting on a higher rate in the establishment of structures (Table 1). 
 
 
Germination test of seeds under different homeopathic preparations 
 
The homeopathic preparation Kali carbonicum had a positive effect on seed germination percentage 
of H. perforatum, which was 70.75% after 18 days. The start of seed germination was promising with 
the Kali carbonicum preparation and remained at a good rate during the whole germination time. The 
homeopathic preparation Natrum muriaticum (63.50%) did not differ from the control treatment 
(62.75%) for germination percentage but differed from Phosphorus (61.00%) and Silicea terra 
(61.25%) (Figure 2). 
 

 
Figure 2 – Germination percentage of Hypericum perforatum seeds under different homeopathic 
preparations in 12cH dynamization. 
Source: Prepared by the authors, 2018. 
 
Kali carbonicum did not differ from the treatments Natrum muriaticum and the control treatment 
with distilled water for the GRI variable; however, it differed from Phosphorus and Silicea terra, which 
presented lower rates. For the AGT variable, the treatments did not present a statistically significant 
effect (Table 2). 
 
For number of seedlings with cotyledons, experiments one and two showed interaction with the 
treatment; in this way, the data are separated into two columns. In experiment one, the Natrum 
muriaticum treatment differed from the control treatment; however, it did not differ from the other 
treatments. In the other treatments, there was no difference compared to the control treatment. In 
experiment two, none of the treatments showed greater efficiency in the establishment of cotyledons. 
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Table 2 – Germination rate index (GRI), average germination time (AGT) and seedlings with 
cotyledons from Hypericum perforatum seeds submitted to treatment with different homeopathic 
preparations in 12cH. Lages/SC, 2018. 
 

Treatment GRI AGT 
(days) 

Seedling with 
cotyledons¹ 

Seedling with 
cotyledons² 

Kali-c 25.64 ± 0.73 a 13.53 ± 0.06 ns 13.25 ± 2.56 ab 8.25 ± 0.48 ns 

Nat-m 22.28 ± 0.95 ab 13.59 ± 0.06 14.00 ± 0.56 a 3.50 ± 1.19 
Phos 20.81 ± 1.22 b 13.67 ± 0.03 9.00 ± 0.71 ab 4.25 ± 0.48 

Sil 20.34 ± 1.40 b 13.72 ± 0.08 10.50 ± 3.23 ab 5.25 ± 1.65 
Control 21.45 ± 0.72 ab 13.67 ± 0.05 5.00 ± 0.82 b 6.00 ± 1.00 

*Means followed by the same letter in the column do not differ significantly from one another in 
Tukey’s test (5% significance). ± Standard error. Kali-c = Kali carbonicum; Nat-m = Natrum 
muriaticum; Phos = Phosphorus; Sil = Silica terra; Control = distilled water. ¹Bioassay 1. ²Bioassay 2. 
For the variables GRI and AGT, the interaction between treatments and experiment was not 
significant. ns = not significant. 
 

 
Germination test of seeds under the Kali carbonicum preparation  

 

The homeopathic preparation Kali carbonicum in the different hahnemannian centesimals showed 

no difference on germination percentage of Hypericum perforatum seeds. For the GRI variable, the 

Kali carbonicum in 6cH was higher than 20cH, but it did not differ from the other treatments. For the 

AGT variable, the preparation at 20cH was superior to the others, showing delay in the germination 

of Hypericum seeds (Table 3). 
Table 3 – Influence of the different orders of hahnemannian centesimal dilution (cH) of the Kali 

carbonicum homeopathic preparation on germination (%), germination rate index (GRI) and average 

germination time (AGT) of Hypericum perforatum seeds. Lages/SC, 2018. 

Treatment 
Germination 

(%) 
GRI 

AGT 

(days) 

Kali carbonicum 6CH 71 ± 2.50 ns 21.44 ± 0.90 a 13.79 ± 0.03 b 

Kali carbonicum 12CH 68 ± 3.37 19.76 ± 1.09 ab 13.94 ± 0.06 b 

Kali carbonicum 20CH 64 ± 3.40 14.95 ± 1.11 b 14.59 ± 0.09 a 

Kali carbonicum 30CH 65 ± 2.08 17.63 ± 0.64 ab 14.12 ± 0.05 b 

Control 64 ± 2.21 18.10 ± 2.08 ab 13.95 ± 0.18 b 

*Means followed by the same letter in the column do not differ significantly from one another by 

Tukey’s test (5% significance). ± Standard error. For the GRI and AGT variables the interaction 

between treatments and experiment was not significant. ns = not significant. 
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Germination percentage was not altered by the use of the different potencies of cH; however, mean 

germination time was higher (14.59 days) when Kali carbonicum was used at 20cH, thus interfering 

in the homogeneity of seed germination and seedling establishment. The germination rate of H. 

perforatum seeds with Kali carbonicum at 20cH (14.95%) differed significantly from the preparation 

at 6cH (21.44%). 

 

Discussion 

 
The temperature data showed that 25ºC in continuous dark regime is efficient in germinating H. 

perforatum seeds. Tests using temperatures of 20, 25, 30°C and alternating 20-30°C, with and without 

photoperiod, achieved better results for alternating temperature and with photoperiods of 16/8 

hours [9]. In the results of this research, seeds kept at 25ºC reached 63% germination rate, which 

allows for greater establishment of seedlings. The values found in this research about germination 

rate show that the optimal temperature was established, considering the maximum germination rate 

of 64% informed by the seed seller. It was found that photoperiod variation does not need to be used 

to for such germination rate to be reached. 

H. perforatum seeds are physiologically inactive and very high temperatures could prevent 

germination [14]. In the experiments carried out, germination started on the 7th day after bioassay 

setup, and continued until the 18th and 19th day. On the 18th and 19th days, the seedlings presented 

difficulty in growing, thus requiring adequate substrate to develop. Therefore, as the seeds that had 

not yet germinated did not show hilum disruption, the experiment was considered to be concluded. 

The use of homeopathic preparations may interfere with the physiological plant pattern and, 

therefore, present potential effects of both positive and negative responses [19]. In this study, the 

treatments in use did not respond in the same way for GRI, which shows that H. perforatum plants 

are sensitive to the use of homeopathic preparations, and their application acts directly on the 

germinative capacity of the plants. For the results of seed germination percentage, Kali carbonicum 

is shown to be a high dilution preparation that influences multiple vital functions within the plant, 

such as increasing nitrogen efficiency and optimizing saline concentration of the cells, because 

potassium is one of the primary elements in plant nutrition [22].  

In the germination test using Kali carbonicum in different cH values, it was found that the 6cH 

treatment differed from the 20cH treatment for GRI. And for the analysis of AGT, all treatments have 

shown lower rates compared to the 20cH treatment. This indicates that among the different indices 

analyzed for germination and using the same homeopathic preparation, there are positive or negative 

effects depending on the dilution being used.  

These results indicate the action on the wave behavior, where the frequency remains fixed, and 

variation occurs on the amplitude [23]. In this study, the potency of 6cH and 30cH (lower and higher, 

respectively) did not differ; however, the intermediate dilution (20cH) was shown to influence 

germination retardation, indicating nonlinear behavior.  

 

http://www.highdilution.org/
https://doi.org/10.51910/ijhdr.v18i3-4.963


International Journal of High Dilution Research 2019; 18(3-4):02-12 

Available online at www.highdilution.org  

 
                            
                       Cite as: Int J High Dilution Res. 2019; 18(3-4): 02-12.  

                                    https://doi.org/10.51910/ijhdr.v18i3-4.963  10 
 

Conclusion 
 
The use of high dilutions may reduce dormancy of Hypericum perforatum seeds. Among the 
treatments used, Kali carbonicum was shown to increase germination rate and to lower germination 
time. 
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