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SUMMARY 

 

 The PhD thesis entitled “Research on the determination of the optimal values 

of the environmental and technological factors, during the processes of propagation 

and cultivation in containers for the species of the Sedum and Sempervivum genus 

used for green spaces development“ is an appropriate theme, a matter of perspective, 

especially for our country, but also for other European countries or other geographical 

areas. 

 If one takes into consideration the fact that Sedum and Sempervivum plants are less 

intensive studied and in our country the assortment is limited to a few species, plus the 

fact that the few studies done specifically targeted therapeutic qualities of plants 

(BÂRCĂ, 2005), the PhD thesis objectives can be considered, for sure, as a premiere. 

 In many geographical areas and especially in Western Europe, Sedum and 

Sempervivum plants are known and appreciated both as plants with herbal effects, but 

also especially as ornamental plants because of their varied and pleasant appearance, as 

well as their resistance to some environmental factors, which allows the use of these 

plants in different places sometimes too poor for growing other crops. 

 In our country Sedum and Sempervivum plants are little known and used, due to 

the lack of information on these plants. The scientific literature of our country reveals so 

little material about Sedum and Sempervivum, the existing one usually provide the results 

of other authors and less results of own researches. 

 In this context the initiative to investigate a number of technology issues, proposed 

as the theme for the PhD thesis, is more than beneficial and welcomed. 

 The first part of the paper is a pertinent synthesis of the current state of knowledge 

on the nomenclature, taxonomy, distribution, morphology, ecology, technology and use 

plant Sedum and Sempervivum. The realization of this part was based on a comprehensive 

documentation of over 190 titles of scientific articles, books, specialized treaties, 

magazines and publications, and a number of sites with relevant information. If one takes 
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into account the fact that out of the 190 bibliographic sources, over 95% belong by 

foreign authors, one can say that this synthesis represents a real and important 

information for the scientific literature of our country and for all those interested to know 

and to use the Sedum and Sempervivum plants. 

 The second part of the PhD thesis presents the priority objectives that form the 

basis of this thesis, namely 

- Inventory of Sedum and Sempervivum species and cultivars existing spontaneously or 

cultivated in our country; 

- Determination of the average and extreme values of morphological characters for the 

Sedum and Sempervivum species existing in our country; 

- Determination of methods for the vegetative propagation of Sedum and Sempervivum 

plants; 

- Determination of the technological factors and their influence on growth and 

development of Sedum and Sempervivum plants; 

 - influence of drainage and fertilization on the Sedum and Sempervivum 

plants grown in pots; 

 - influence of the volume of soil and extraroot fertilization on growth and 

development of Sempervivum mother and daughter rosettes;  

 - influence of substratum and fertilization on Sedum plant growth and 

development; 

- Studies on the behavior of Sedum and Sempervivum strains in water stress conditions, 

heat and heatstroke;  

- determination of the quantity of water lost by Sempervivum rosettes in 

severe drought conditions, high temperatures and heatstroke; 

- determination of the quantity of water lost by Sedum strains in severe 

drought conditions, high temperatures and heatstroke.. 

 The research was conducted in the climatic conditions of the years 2003 - 2010, in 

the experimental field and greenhouse belonging to the Department of Floriculture, 

within USAMV Cluj-Napoca, as well as in a private garden from the Boarta village, 

Sibiu County. 
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 The biological material used for organizing the experiences was represented by 

Sedum and Sempervivum plants from the collection founded the discipline of Floriculture. 

The original plants were purchased from Botanic Gardens in the country, Juniperus 

nursery in Kecskemet (Hungary) and the Apuseni Mountains (Valea Ierii).  

 The research activity was entirely based on observation and measurement of plants 

included in an experience that was specific organized to study the influence of the 

pedological, climatic or technological factors. 

 The carried out experiences were bifactorial, with the purpose of establishing a 

unilateral influence factors and their interaction. 

 The number of variants was determined by the graduations of the two factors 

taken into study and each variant was three times repeated within the experience. 

 The biological material taken into research has been observed and measured, as 

appropriate, at the beginning, during and at the end of the research period in order to 

determine changes produced while under the influence of the studied factors. 

 Primary results were subjected to statistical calculations by which one established 

the average values of the statistical index and of each character string measurements 

studied, the frequency of participation on character value categories, the differences from 

the control limit and the safety of these differences. 

 The results on various forms of expression are presented in tables or graphs to be 

quickly, easily and accurately perceived. In some cases one resorted to photos, 

considering it an effective process to complete and support the affirmations made.. 

 In order to achieve the objectives proposed in the PhD thesis, there were several 

important experiments whose results are presented below. 

 The inventory of the Sedum and Sempervivum species of our country was carried 

out during the 2003 - 2009 period and ended with the identification of 9 Sempervivum 

species and 18 Sedum species. Among the most representative and more common 

Sempervivum species of our country one can mention Semperivum tectorum and 

Sempervivum montanum. 

 The plants of these species have been used as biological material for various 

experiences. 
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 The results of the carried out experience, using the two species of Sempervivum in 

the field and greenhouse (2003 - 2005), to determine the average values of the 

morphological characters show that in the field, plants grow and develop larger rosettes 

,on diameter, height, leaf number and weight, than those grown in very similar 

conditions, but in the greenhouse. Concerning the share of the characters above 

mentioned for the plants from the greenhouse, one noticed that, compared to the field 

values, it was between 65.7% and 79.8%. These results underlie the conclusion that 

within the artificial culture systems (in containers) technological interventions are needed 

in order to support their cultural shortcomings. 

 The determinations of the average size of leaves for the Sempervivum tectorum 

and S. montanum rosettes have concluded that a rosette, having reached the normal 

development (floral stem issue), is composed of three leaves, namely: 

 fully expanded leaves, very uniform in size, in a percentage of 49.2 to 51.2, 

arranged at the bottom of the rosette; 

- leaves whose growth is 65-85% compared to the previous ones, in a percentage of 

26.4 to 28.8, arranged above the bottom leaves; 

- young leaves, in a percentage of 20.0 to 24.4, representing the center of the 

rosette. 

 The research on Sempervivum tectorum and S. montanum plant propagation by 

leaf cuttings have leaded, after several attempts, to the conclusion that the developed 

leaves from the bottom of the rosette, carefully detached from the rosette strain and 

planted in river sand, with the top down, form rosettes in percentage from 10.7 up to 

28.5%, depending on species and leaf age. This result is a premiere for our country and 

perhaps the world, as no studied reference does not mention this way of propagation for 

the Sempervivum plants. 

 Regarding THE classical Sempervivum plant breeding -daughter rosettes formed 

by the parent plants- the results are similar to those mentioned in the literature 

(KOHLEIN, 2005; MITCHEL, 1973; PASZTOR, 2002). In addition, the results on the 

influence of the substratum on rooting of the Sempervivum rosettes, evidence the good 

effect of the coarse sand shows in comparison with the mixture of fallow soil, leaves soil 
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and coarse sand (1:1:1). The differences between these variants are distinct significantly 

negative. 

 Regarding the influence of humidity and size of rosettes on their rooting, the 

results show that the difference between the control sample (low humidity) and the 

substratum with high humidity is significantly negative, and small size rosettes in high 

humidity substratum are more sensitive than the large ones. The difference between the 

versions is significantly negative. 

 Concerning the Sempervivum culture in pots or similar culture systems, it is very 

important that plants receive optimal nutrition conditions for normal growth and 

development. 

 The influence of the species and substratum on the growth of mother rosettes and 

formation of daughter rosettes underlined the substratum made of fallow soil, where the 

Sempervivum plants have developed and formed the largest number of daughter rosettes, 

as compared to the coarse sand one. The differences between these two variants are 

significantly negative for coarse sand. These results confirm once again that for normal 

growth, Sempervivum plants need adequate nutrition. 

 Regarding the culture in pots of the Sempervivum plants, one studied the effect of 

humidity on growth and viability of rosettes in interdependence with the basic 

fertilization system of the substratum. 

 The difference of humidity between the variants was achieved by different 

drainage systems. For the variants where the drainage did not work, and the humidity of 

the substratum was increasing, the worst results were obtained - losses of rosettes were 

very high and the differences as compared to the control sample were very significantly 

negative. In the case of the variations with gravel drainage, the number of rosettes 

remaining in culture was superior to the control sample, the differences being statistically 

significant or distinct significantly positive. 

 The fertilization level of the substratum does not affect the viability of 

Sempervivum rosettes. 

 Regarding the influence of the volume of soil and foliar fertilization on the growth 

of the Sempervivum rosettes, the experimental results have shown that the volume of 
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166cm3 substratum positively influenced the growth of the rosettes, as compared to the 

volume of 63cm3, the differences being significantly positive for the higher volume. 

 Foliar fertilization with Folicare 1% also influenced the positive growth of rosettes 

and the differences, as compared to the control sample, were distinct significant positive. 

 The substratum of 166cm3 volume for one plant and fertilized with Folicare 0.5 - 

1% also had a positive effect on the formation of daughter rosettes, their number being 

higher than the one of the control sample. The differences between variants and control 

sample are statistically very significant positive. 

 The studies carried out on the Sempervivum rosettes exposed to direct sunlight, at 

high temperatures, completely devoid of fluid intake, show that water losses are very 

high in the early days, from 10.7 to 21.5% of fresh weight, after 2 - 3 days decreases - 

from 4.8 to 6.8% and after 8 - 9 days water losses are less than 1% of fresh weight. 

 The diminution of water loss, as days go by, is accomplished due to the stomata 

closure mechanism. 

 The water losses do not come from all the leaves of rosettes, but only from the 

bottom ones, in strict order of their development; they loose water completely, wither and 

die, maintaining viable the center of the rosette. 

 From the Sedum species, the organization of the experiments one selected as 

biological material: Sedum reflexum, Sedum spurium, Sedum acre and Sedum spectabile. 

 The research regarding the determination of the morphological characteristics of 

the Sedum leaves showed large variability of shape and size, both between species and 

within species. 

 The stem cuttings breeding under the influence of the substratum and the species 

revealed the fact that Sedum cuttings potential to root is the lowest compared with those 

of Sedum reflexum, and Sedum spurium.  

 The sand used as the rooting substratum gave the best results in comparison with 

pearlite and the mixture of sand and pearlite (1:1). 

 In order to determine the vegetation beginning and the rapid growth of shoots for 

harvesting Sedum spurium cuttings, the best substratum proved to be the fallow soil, 

compared with coarse sand or coarse sand and peat mixture (1:1) 
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 Regarding the multiplication by separation and the degree of soil surface coating 

by Sedum acre under the influence of substratum, the best result was obtained for the 

mixture of garden soil with manure (2:1). 

  

 The research regarding the growth of Sedum reflexum strains under the influence 

of the substratum and fertilization have shown that in the unfertilized coarse sand (control 

sample) the strains grew most poorly, and in coarse sand mixed with garden soil fertilized 

with manure or Cropcare the strains increases were clearly higher, and the differences are 

significant distinctly positive. The same substratum proved to be the best for the 

formation of stems and soil surface coating. 

 The behavior of the strains Sedum reflexum, Sedum spurium cv. Album and cv. 

Purpurteppich and Sedum spectabile in conditions of high temperatures, heatstroke and 

total lack of water confirmed the allegations regarding the resistance of these species 

under such conditions. 

 Thus, after 11 days, held in extremely harsh conditions, water losses ranged 

between 53.0% for Sedum spectabile and 87.4% for Sedum spurium cv Puprputeppich. 

At the end of the experiment, the strains generated cuttings that rooted and developed 

new plants, in 87.6% of cases. This proves that the strains were viable. 

 Among the recommendations that can be drawn from the results obtained one can 

underline the following: 

- - the use of the normally developed leaf of the Sempervivum rosettes as leaf 

cuttings and planting them with the tip down in order to get new rosettes; 

- - For the successful culture in pots of the Sedum and Sempervivum plants it is 

recommended  to ensure an active drainage; 

- - For a normal development of the Sedum and Sempervivum plants grown in pots it 

is recommended to ensure at least 170cm3 soil for each plant and a depth of at 

least 7 – 10 cm.  

- Due to its resistance to drought, accompanied by high temperatures and 

heatstroke, the Sedum and Sempervivum plants are recommended for cultivation in 

pots on the roof and vertical walls, rocks, flower pots etc. 

 


