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Abstract       Calendula officinalis L. is a member of the Asteraceae family and 
popular for commercial loose flower cultivation. Marigolds are one of the most 
valuable ornamental plants due to their ease of cultivation, vast adaptability, short 
duration, large number of forms and good ability to preserve quality. In the 
present study, the effect of different growth regulators on the percentage of "in 
vitro" germination in 3 genotypes of Calendula officinalis L. was evaluated. The 
genotypes were cultured on hormone-free MSo culture medium as the control 
variant and environmental variants added with different hormonal combinations of 
NAA, BAP, and GA3. The seeds of the three genotypes germinated after 7 days 
of culture on the 3 tested environmental variants. The highest germination 
percentage was obtained on the medium variant added with 1mg / l BAP + 0.5mg 
/ l GA3, by the Cal. Off. Fiesta Gitana mix genotype.   
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Calendula officinalis L. (Family Asteraceae) 

commonly known as Marigold or Calendula, is an 
annual plant that can be grown in all soil types, but is 
commonly found in Europe, East and West Asia, and 
United States [11]. Calendula officinalis L. is a 
medicinal plant, used in traditional medicine around 
the world, being the subject of many chemical and 
pharmacological studies. These studies found various 
classes of compounds in its organs: carotenoids, 
volatile oils, flavonoids, terpenoids, carbohydrates, 
lipids, amino acids, as well as minor constituents such 
as vitamin C, as well as pure compounds isolated from 
organs that have pharmacological, anti-inflammatory, 
antioxidant activity, immunostimulant, anticancer, 
hepatoprotective, antibacterial, spasmolytic, 
spasmogenic [2], [9].  

Micropropagation is the technology of the 
future as it leads to the possibility of obtaining a large 
number of healthy plants in a small space. 
Micropropagation is the branch of plant biotechnology 
that represents a set of methods of plant propagation 
through the use of in vitro cultures of plant cells, 
tissues and organs [3]. The price of plants obtained by 
in vitro multiplication is sometimes lower than those in 
specialty stores and plants and shoots grown in the 
laboratory are much more resistant to disease and pests, 
grow faster than those obtained by conventional 
propagation methods, having more yields in a year. In 
vitro multiplication is performed under sterile, 
artificially controlled conditions.  

This type of multiplication has three main 
stages: Initiation of in vitro culture, phase in which 
seeds or plant fragments are sterilized and introduced 

in vitro; Multiplication (phase in which successive crop 
cycles are made to obtain the desired number of plants) 
and finally acclimatization, when the plants are 
removed from the vitro and their adaptation to the 
initial environmental conditions takes place [13].  

The main applications of micropropagation 
are the rapid clonal vegetative multiplication of some 
forms of agronomic interest, their deworming and 
phytosanitary maintenance in order to obtain planting 
material used for setting up commercial plantations if 
production costs are competitive, or in the situation 
where we do not have enough material for the 
production of plants by classical methods. 
Micropropagation is carried out only in specialized 
centers, being for some species a viable alternative to 
classical clonal multiplication.  

Calendula officinalis is an annual crop, rarely 
biennial, 40–80 cm tall, richly branched, pubescent, 
with a strong balsamic odor, from the family 
Asteraceae, native to southern Europe, naturalized in 
northern Europe (to southern England) and in other 
temperate regions of the world. The "Fiesta Gitana" 
variety won the "Garden Merit" award of the Royal 
Horticultural Society. In Romania, Calendula 
officinalis L. can be grown anywhere, without climate 
or soil problems. Calendula seed germination takes 
place in 10-14 days if the temperature is around 15 
degrees. Calendula oil is extracted from the seeds, used 
industrially and in the art of painting [1]. The 
germination capacity of the seeds is small and it lasts 
for 2-3 years. 
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Material and Method 
 

The research was carried out in Timisoara. 
Most of the research was done using the research 
infrastructure of the Laboratory of Cells and Plant 
Tissue Cultures (Faculty of Horticulture and Forestry) 
within the University of Agricultural Sciences and 
Veterinary Medicine of Banat "King Mihai I of 
Romania" in Timisoara, in the period 2018 - 2021. 

The objective of the study was to test the 
germination capacity of seeds in 3 genotypes of 
Callendula officinalis L. (Calendula off. Double Balls 
mixed, Cal. Off. Fiesta Gitana mix, Cal. Off. Mix) 
using MSo culture medium as control variant and 
environmental variants added with different hormonal 
balances (V0 - MS without hormones; V1 - MS + 0.5 
mg / l ANA + 0.5 mg / l GA3; V2 - MS + 1 mg / l BAP 
+ 0.5 mg / l GA3). The seeds were sterilized by 
immersing them in ethyl alcohol for 10 seconds, 
washing the seeds with sterile distilled water, 
immersing in HgCl2, concentration 0.1%, for 5 

minutes, after which they were washed in five batches 
of sterile distilled water. The culture vessels were kept 
in the growth chamber, under controlled conditions of 
temperature (25 degrees C) and photoperiod (16 hours 
light and 8 hours darkness) [6]. Data on seed 
germination were taken at 7-day intervals (7, 14, 21 
days). The data was statistically processed. The 
significance of differences between the varieties was 
noted with symbols (*, 0) [5]. 
 
Results and Discussions 
 

Considering the effect of the genotype on the 
germination capacity, it is observed from the data of 
table 1 that the Cal. Off. Fiesta Gitana mix genotype 
had the greatest influence. The germination rate varied 
from 21.926 in the case of the Cal. Off. Mix genotype 
to 33.296 for the Cal. Off. Fiesta Gitana mix genotype, 
the result obtained by this genotype being very 
significant.

 
Table 1. The effect of Calendula officinalis varieties on germination procentage 

Varieties 
  

Average 
 

Relative value 
(%) 

Difference 
 

Significance 

Cal. Off. Fiesta Gitana mix - Cal. Off. D. Balls Mixed 33.296 26.148 127.337 7.148 *** 
Cal. Off. Mix -Cal. Off. D. Balls Mixed 21.926 26.148 83.853 -4.222 ooo 
Cal. Off. Mix -Cal. Off. Fiesta Gitana Mix 21.926 33.296 65.851 -11.370 ooo 
      LSD 5% LSD 1% LSD 0.1% 
      1.703 2.306 3.083 
 

In table 2 we can see that the average 
germination percentage on different environmental 
variants showed values between 15.741 on V0 medium 
and 39.667 on V2. The percentage of germination on 
the environmental variants with added growth 

hormones was higher than the variant without 
hormones. The best percentage was recorded in the 
variant in which an amount of 1 mg / l Bap and 0.5mg / 
l GA3 was added. Similar results were obtained by 
Verna M., in 2015 [17]. 

 

Table 2. The effect of culture medium on germination percentage 
Environmental variants 
  

Average  
 

Relative value 
(%) 

Difference Significance 

V1 - V0 25.963 15.741 164.941 10.222 *** 
V2 - V0 39.667 15.741 252.000 23.926 *** 
V2 - V1 39.667 25.963 152.782 13.704 *** 
      LSD 5% LSD 1% LSD 0.1% 
      3.388 5.130 8.241 

 
From the point of view of the influence of the 

time period on the germination percentage, it can be 
seen from table 3 that the periods of 14 and 21 days 
were superior. The average germination percentage 

being between 17.630 at 7 days and 41.889 at 21 days 
(Tab. 3). At 21 days, the highest percentage of 
germination was recorded by the Cal. Off. Fiesta 
Gitana mix genotype. (Fig. 1). 

 
Table 3. The effect of time period on germination percentage 

Time period 
  

Average Relative value 
(%) 

Difference Significance 

14 days - 7 days 21.852 17.630 123.950 4.222 *** 
21 days - 7 days 41.889 17.630 237.605 24.259 *** 
21 days - 14 days 41.889 21.852 191.695 20.037 *** 
        LSD 5% LSD 1% LSD 0.1% 
        1.753 2.414 3.324 
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Fig. 1. Germination percentage recorded at 21 days. 

 

   
a.      b. 

Fig. 2 (a, b). Aspects regarding "in vitro" culture of Calendula officinalis L. 
 

  

    a.     b. 
Fig. 3 (a, b) Aspects regarding "in vitro" culture of Calendula officinalis L. 

 
Conclusions 
 

The average germination percentage was 
between 17.630 at 7 days and 41.889 at 21 days. The 
highest percentage of germination was recorded in the 
Cal. Off. Fiesta Gitana mix genotype. The best results 
on the germination percentage were recorded in the 
variant in which an amount of 1mg / l Bap and 0.5mg / 

l GA3 was added. 
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