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Abstract       The paper presents results of investigations on the process of 
blastogenesis in 57 species of herbaceous and woody angiosperms, nine of 
which are included in the national Red List  as "rare" taxa on Pricopan ridge of 
Macin Mountains National Park. The methodology used included ex situ 
culture, biometric and microscopic analysis of morphology and anatomy of 
vegetative organs of seedlings and plantlets implicitly as a whole. 
Blastogenetic research revealed a wide variety of morphogenetic types, of 
each species. Outcomes help refining methods used to identify taxa as 
phylogenetic relationships among different species and supra specific taxa, 
they can also serve to develop a methodology for ex situ reproduction of 
protected plant species included in the national red lists of Macin Mountains 
National Park territory.   
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Blastogenesis is the branch of vegetal biology that 

investigates the early stages of ontogenetic 

development of a plant from seed germination to 

perfection of seedlings, including morphology of latter. 

 Research in the field of morphogenesis stands 

for the ultimate search as there are many cormophyte 

species in which life cycle- fully-detailed has not yet 

been achieved, thus any contribution in this respect is 

not only welcome but also necessary. 

 Knowledge of morphological aspects that 

appear in the blastogenesis process can contribute to a 

better understanding of ontogenesis and phylogenesis 

of plants, their systematics by establishing affinities 

between species, genera and even families, knowing 

that there are both similarities and morphological 

differences between seedlings of different taxa. Their 

use in taxonomy, completes the picture elements that 

can be considered as criteria in determining species (7, 

9, 10, 12). 

 Plant recognition in a juvenile stage is also 

important for phytosociology, phytotechnics 

(herbology) grassland management and forestry 

because they allow early identification of species 

present in different plant associations, species of weeds 

in different crops, the species present in composition of 

meadows and pastures, forests or species of interest (2, 

13). 

Given the informational potential of 

knowledge provided by research on blastogenesis, 

investigations in this area are fully justified. 

Research results contribute to refining 

methods of identification of taxa and coenotaxa as 

phylogenetic relationships between different types of 

taxa, and to develop a methodology for ex situ 

multiplication of plant species protected by the Macin 

Mountains National Park, contained in national red 

lists as rare and endangered species. 

 
Matherials and Methods 

 
Blastogenesis process was investigated in 57 

species of herbaceous and woody angiosperms Macin 

Mountains National Park, the selection criteria being 

their spreading in territory and phytocenose value, 

particular attention was given to sporadic taxa and in 

particular to vthose at risk as categorized in the 

specialty literature (14, 4). 

Esearch required systematic works to collect 

biological samples (fruits / seeds) from the field, their 

conservation under controlled laboratory conditions, 

seeds germination and cultivation in vitro and 

processing data obtained following appropriate 

protocols. 

Collection methodology - Collecting seeds 

from phyto-individuals with fully ripe fruit. For each 

species a representative group containing samples of 

all samples collected seeds was made. Collected seeds 

were stored in porous paper bags, accompanied by a 

separate sheet that the following data were recorded: 

species, date of collection, location, site conditions, 

exposute and substrate. Such seeds packed sachets 

were preserved by storage in a well ventilated wooden 

boxes, at a temperature of 10-15 ° C. 

Working method - used was designed on the 

basis of recommended literature (15; 20; 21; 8). 
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Plant cultivation in laboratory was done in pots 

of various sizes depending on the size of the plant to be 

cultivated. As substrate we used a mixture of sawdust 

and garden soil in a ratio of 1:1. Pots were placed in 

moderate light of day on a support supplied with water 

from the bottom up and were kept under observation 

throughout the period of growth, periodically, 

specimens with slower growth were removed, thus in 

each pot were perpetuated only 1-2 seedlings to have 

enough living space (fig. no. 1 and fig. no. 2).

 

 

 

 

 

 

 

 

 

 
Seedlings represents the first ontogenetic stage 

of a plant characterized by the presence of the 

following vegetative organs: root (main and side of 

order I), hypocotyl (basal internode located between the 

root and cotyledonary node, known as the collet; 

missing in plant with hypogeal germination), 

cotyledons / cotyledon (present in the first base node), 

epicotyl ( internode located between cotyledonary node 

and the immediatele above node in which are inserted 

the first nomophyls) first stem proper internode (the 

portion between the first and second nomophyle 

between first and second pair of opposing nomophyle 

between the first and second verticil of nomophyle) 

primary leaf (first assimilating leaf sprouding, 

sometimes different from those occurring later), 

following assimilating leaf or leaves (one, two or more 

at a node with alternate disposition, opposite or 

verticillate). Homomorph leafy seedlings first leaves 

are similar to those of adult plant and in hetemorph 

plants, leaves suffer morphological changes up to adult 

morphological stage (16, 5). 

Some authors mean by epicotyl not only the 

first stem internode but the whole foiled stem of 

seedlings between cotiledonary node and the second 

stem node on which primordial and the leaf/ 

assimilting leaves are inserted (16). 

Observation and measurements were made 

daily at the same time (hrs. 8-9) to capture all 

morphogenetic stages of the structural components of 

plantlets (hypocotyle axis, cotyledons, epicotyl axis, 

protophyl / nomoplyl). Examining the morphology of 

organs and whole plants was achieved with 

macroscopic and microscopic magnifier which was 

different from 2X to 40X and binocularly. To examine 

morphological details were prepared instant 

microscopic samples, according to a well known 

methodology (19), and organ measurements were made 

with an electronic caliper. Recorded data were 

synthesized by inserting into a model table as below: 

Ranunculus illyricus: 

 

 

 

 

 

 

 

 

Fig. no. 1 – Campanula sibirica Fig. no. 2 – Helichrysum arenarium 

Fig. no. 1→ 2. Experiments conductede for highlighting some blastogenesis process 

cormophytes herbaceous species, which vegetate on Pricopan ridge 
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Seed  

 dimensions:diameter 2-5mm; 

 shape: ovoid, compressed, dorso-ventral wings acute at one end; 

 seminal tegument: yellow-brown with small asperities; 

 embryo: white, long-ovoid, 0.5-1 mm long, centrally located in the seed; 

 exalbuminated. 

Seedlings  

 phaneroepigeal cotyledons 

 radicle: early branching off and form tuberculiform thickening; 

 hypocotyl: short, 2-3 mm, glabrous; 

 cotyledons: - plump, ovate-elliptic, apiculated, continous contour, trinerve, nervation: acrodrome, 

glabrous; 

                   - length 5-7 mm, 3-5 mm thick, 0.5 cm long petiole 1 cm; 

                   - persistent up to 3-4 leaves. 

 epicotyl: short, 1-2 mm; 

 leaves: - first 3-4 protofile with sub-spheroidal lamina, apiculated (pointed) apex and decurrent 

at base, dictyodrome palmiform nervation, with slightly undulate margin, tapering into petiole 1-

1.5 cm long; 

               - nomophyls have 3 leaflets, narrow-elliptic lamina, penatiform-brachyododrome 

nervation. 

 aerial vegetative organs: villous, bristled,  lanate, dense, visible to the naked eye. 

 Botanical terminology used is consistent with that promoted in specialty literature (17, 18, 11, 6, 1, 16, 3, 8). 

 

Results and Discussions 

 
 Investigations in the field of experimental 

morphogenesis are meant to form an accurate, 

scientifically based image on the development of a 

significant segment of vegetative ontogenetic process 

in 57 species from different habitats Pricopanului 

Ridge, accompanied by a graphic illustrative figure, 

represented by drawings which are designed to provide 

a clearer picture of the morphology of the vegetative 

organs of seedlings and plantlets implicitly as a whole. 

They belong to 24 families of fil. Magnoliophyta, most 

of them belonging to the families Caryophyllaceae, 

Asteraceae and Rosaceae. 

 

Table 1 

List of species which have been considered in the development of the process of blastogenesis of Pricopan Ridge 

 

No. 
Name of species/family 

IUCN 

category 
No. Name of species/family 

IUCN 

category 

Fam. Ranunculaceae Fam. Malvaceae 

1. Ranunculus illyricus L  29. Althaea pallida Willd.  

Fam. Fagaceae Fam. Brassicaceae 

2. 
Fagus sylvatica L. subsp. sylvatica 

L. 

 
30. 

Alyssum alyssoides (L.) L.  

Fam. Corylaceae 31. Alyssum saxatile L.  

3. Carpinus betulus L  Fam. Asclepiadaceae 

Fam. Caryophyllaceae 32. 
Vincetoxicum hirundinaria 

Medikus 

 

4. Dianthus nardiformis Janka B V/R Fam.Oleaceae 

5. Kohlrauschia prolifera (L.) Kunth  33. Fraxinus ornus L.  

6. Lychnis viscaria L.  34. Ligustrum vulgare L.  

7. Moehringia grisebachii Janka b R Fam. Convolvulaceae 

8. 
Silene borysthenica (Gruner) 

Walters 
R 35. 

Convolvulus cantabricus L.  

9. Silene compacta Fischer R Fam. Lamiaceae 

10. Silene spergulifolia (Willd) Bieb  36. Teucrium chamaedrys L.  

11. Silene vulgaris (Moench) Garcke  37. Teucrium polium L.  
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Fam. Polygonaceae 38. Phlomis tuberosa L.  

12. Polygonum patulum Bieb.  Fam. Scrophulariaceae 

13. Rumex acetosella (L.) Arcangeli  39. Veronica verna L.  

Fam. Crassulaceae 40. Linaria genistifolia (L.) Miller  

14. 
Sedum urvillei D.C. subsp. 

hillebrandtii 
R Fam. Campanulaceae 

Fam. Rosaceae 41. Campanula rapunculus L.  

15. Potentilla argentea L.  42. Campanula romanica Săvul. A V/R 

16. Potentilla recta L.  43. Campanula sibirica L.  

17. Rosa canina L.  Fam. Asteraceae 

18. Sanguisorba officinalis L.  44. Centaurea salonitana Vis. R 

19. 
Crataegus monogyna Jacq.  

45. 
Helichrysum arenarium (L.) 

Moench 
 

20. Pyrus pyraster (L.) Burgsd.  46. Hieracium cymosum L.  

21. Cerasus mahaleb (L.) Miller  47. Hieracium murorum L.  

Fam. Fabaceae 48. Leontodon crispus Vill.  

22. Camaecytisus hirsutus (L.) Link  49. Solidago virgaurea L.  

Fam. Onagraceae 50. Tragopogon dubius Scop.  

23. Epilobium hirsutum L.  Fam. Alliaceae 

Fam. Elaeagnaceae 51. Allium flavum L. R 

24. Eleagnus angustifolia L.  52. Allium gutatum Steven R 

Fam. Aceraceae Fam. Poaceae 

25. Acer campestre L.  53. Chrysopogon gryllus (L.) Trin  

26. Acer tataricum L.  54. Phleum phleoides (L.) Karsten  

Fam. Simaroubaceae 55. Poa bulbosa L.  

27. 
Ailanthus altissima (Miller) 

Swingle 

 
56. 

Stipa capillata L.  

Fam. Tiliaceae 57. 
Taeniatherum caput-medusae 

(L.) Nevski. 

 

28. Tilia platyphyllos Scop.     

 

Meaning of symbols: 

 • IUCN Categories (International Union for 

Conservation of Nature): V-vulnerable, V / R, vulnerable or 

rare, endangered or rare E/R-, R-rare. 

 • Code of endemism: A-endemic, endemic b-, B-

European taxon. 

 

 To facilitate capturing morphogenetic changes 

that occur in different species of the same family or in 

different families, phylogenetically separated, 

descriptions were developed as a unified plan, a 

common set of events in a chronological normal and 

natural phylogenetic (according to current 

classification systems). 

 Blastogenetice research showed a variety of 

morphological and morphogenetic types, they have 

proven to be peculiar for each of the species. 

 

 

 

 

Morphology of fruits and seeds 

 

 Comparative analysis of results on the 

morphology of fruits and seeds led to highlighting a 

diverse palette of shapes. Diversity is given by all the 

characters analyzed, one, two or more traits are 

common traits to several plant species. For brevity and 

clarity I am presenting each character, individually. 

Fruit shape is ovoid shape (eg in Helichrysum 

arenarium), ovoid-cylindrical (eg in Centaurea 

salonitana and Chrysopogon gryllus), cylindrical (eg in 

Hieracium cymosum, Solidago virgaurea and Phleum 

phleoides etc.). 

Fruit color: gray (eg in Solidago virgaurea) 

yellow-brown (eg in Phleum phleoides). 

Fruit size: the largest (1-1.5 cm) are present in 

Taeniatherum caput-medusae and Tragopogon dubius, 

the medium ones (1-5 mm) in Centaurea virgaurea and 

Solidago salonitana. 
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Seed shape is ellipsoidal (eg in Fagus 

sylvatica, Sedum urvillei subsp. hillebrandtii), 

spheroidal (eg in Dianthus nardiformis and Teucrium 

chamaedrys), oval (eg in Camaecytisus hirsutus and 

Campanula romanica), ovoid-cylindrical (eg in 

Epilobium hirsutum) reniform (eg in Moehringia 

grisebachii and Potentilla recta) etc. 

Seed color is black glossy (eg in Dianthus 

nardiformis and Allium gutatum), gray (Ailanthus 

altissima and Silene cserei), brown-blackish (eg in 

Kohlrauschia prolifera, Moehringia grisebachii and 

Linaria genistifolia), brown (eg in Eleagnus 

angustifolia, Phlomis tuberosa and Campanula 

sibirica), reddish brown (eg in Lychnis viscaria, Silene 

compacta and Alyssum saxatile), yellow-brown (eg in 

Campanula rapunculus, Ranunculus illyricus) etc. 

Seed size: the largest (1-1.5 cm) are present in 

Fagus sylvatica, the medium ones (1-5 mm) in 

Potentilla recta and Vincetoxicum hirundinaria etc. 

and the small ones (0.2 to 0.3 mm) Silene cserei, 

Lychnis viscaria, Moehringia grisebachii, Campanula 

rapunculus etc. 

Other morphological characters 

(ornamentation): 

- edges are present in the seeds of Fagus 

sylvatica, Rumex acetosella, Sanguisorba officinalis, 

Convolvulus cantabricus etc.; 

 - striations are present in Dianthus 

nardiformis, Lychnis viscaria, Moehringia grisebachii, 

Silene compacta; 

 - buds are present in the Epilobium hirsutum, 

Alyssum alyssoides, Convolvulus cantabricus, 

Helichrysum arenarium etc. 

 

Embryo morphology and topography 

 

Observations made on embryos allowed me to 

emphasize the issues related to the morphology and 

those related to their positioning in the seed. 

Embryo shape is spheroidal (eg in Carpinus 

betulus), oval (eg in Polygonum patulum, Pyrus 

pyraster and Ailanthus altissima), long-oval (eg the 

Ranunculus illyricus, Rosa canina and Vincetoxicum 

hirundinaria), narrow-ellipsoid (eg. in Dianthus 

nardiformis, Sedum urvillei subsp. hillebrandtii and 

Eleagnus angustifolia) etc. 

Embryo color is white (eg in Teucrium 

chamaedrys, Phlomis tuberosa and Campanula 

rapunculus), gray (eg in Potentilla recta and Solidago 

in virgaurea), green (eg in Acer tataricum, Acer 

campestre and Convolvulus cantabricus) etc. 

Embryo size is large (0.5-1 cm) ex. in 

Tragopogon dubius and Fagus sylvatica, medium (3-5 

mm) eg in Potentilla argentea from Sanguisorba 

officinalis and Camaecytisus hirsutus, small (0.1 to 0.3 

mm) eg in Campanula rapunculus, Veronica verna and 

Linaria genistifolia. 

Embryo position in seed is central (eg in 

Kohlrauschia prolifera, Rumex acetosella and 

Campanula sibirica) or lateral (Lychnis viscaria, 

Moehringia grisebachii and Silene compacta) right (eg 

in Dianthus nardiformis, Leontodon crispus and 

Helichrysum arenarium), curved (eg. in Lychnis 

viscaria, Moehringia grisebachii and Silene compacta) 

pleurorhize (eg in Camaecytisus hirsutus, Acer 

tataricum and Alyssum saxatile) orthoploce (eg in Acer 

campestre and Convolvulus cantabricus) or notorhize 

(eg in Tilia platyphyllos). 

 

Morphology and life of cotyledons 

 

Observations on cotyledons have revealed the 

morphogenetic changes related to consistency, 

presence and type of ribbing, presence of petioles and 

their life, as follows: 

Shape: spheroidal (eg in Ligustrum vulgare, 

Phlomis tuberosa and Campanula rapunculus), ovate 

(eg in Kohlrauschia prolifera, Potentilla recta and 

Campanula romanica), broadly-ovate (eg in Carpinus 

betulus, Linaria genistifolia and Helichrysum 

arenarium), narrow -ovate (eg in Camaecytisus 

hirsutus), long-ovate (eg in Moehringia grisebachii), 

ovate-lanceolate (eg in Rumex acetosella), ellipsoid (eg 

in Cerasus mahaleb, Potentilla argentea and Rosa 

canina), narrow-elliptic (eg in Dianthus nardiformis, 

Acer campestre, Fraxinus ornus and Solidago 

virgaurea), long-elliptical (eg in Lychnis viscaria, 

Silene compacta and Leontodon crispus), linear 

lanceolate (eg in Polygonum patulum), linear (eg in 

Chrysopogon gryllus and Poa bulbosa) cordiform (eg 

in Althaea pallida), narrow-notched (eg in Centaurea 

salonitana) etc. 

Consistency: plump (eg in Ranunculus 

illyricus, Sedum urvillei, Alyssum saxatile and 

Centaurea salonitana), parchment-like (eg in Fagus 

sylvatica), membranous (eg in Althaea pallida). 

The presence of ribs: uninerve (eg in Dianthus 

nardiformis, Silene spergulifolia and Campanula 

romanica ), trinerve (eg in Potentilla recta, Eleagnus 

angustifolia, Acer tataricum and Teucrium 

chamaedrys) penatinerve (eg in Silene compacta, 

Ailanthus altissima and Convolvulus cantabricus). 

Nervation: palmiform (eg in Sanguisorba 

officinalis and Althaea pallida), palmatiform-

brachyodrome (eg in Fagus sylvatica and Tilia 

platyphyllos) palmatiform-craspedodrome (eg in 

Carpinus betulus), pinnate (eg in Camaecytisus 

hirsutus and Ligustrum vulgare), penatiform-

brachydodrome (eg in Fraxinus ornus), acrodrome (eg 

in Ranunculus illyricus and Acer campestre). 

The presence of stem: sessile (eg in Fagus 

sylvatica and Fraxinus ornus), short-petiolate (eg in 

Silene spergulifolia, Cerasus mahaleb and 

Kohlrauschia prolifera), long-petiolate (eg Potentilla 

recta and Phlomis tuberosa). 

Presence of hairs: glabrous (eg in Ranunculus 

illyricus, Fagus sylvatica, Alyssum saxatile and 

Campanula romanica), with simple hairs (eg in Tilia 
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platyphyllos), glandular (eg in Potentilla argentea, 

Potentilla recta and Teucrium chamaedrys) stellate 

(egin Althaea pallida), writhe (ie in Helichrysum 

arenarium). 

Lifetime: cotyledons are persistent until the 

formation of 5-7 leaves (eg in Alyssum saxatile, Tilia 

platyphyllos and Camaecytisus hirsutus), 8-10 (eg in 

Lychnis viscaria, Convolvulus cantabricus, Linaria 

genistifolia and Solidago virgaurea) and 10 -13 leaves 

(eg in Moehringia grisebachii, Silene borysthenica, 

Teucrium chamaedrys and Helichrysum arenarium). In 

most species analyzed cotyledons are present up to the 

formation of 4-6 leaves of seedlings. 

Other Features: - bifid cotyledons in 

Convolvulus cantabricus; - sporadic seed with 3 

cotyledons in Hieracium cymosum, Rumex acetosella. 

 

Vegetative organs of seedlings 

 

Observations on the morphology of seedlings 

have revealed the following: time of appearance of 

leaves, presence and type of bristle and epicotyl 

presence. 

 Leaf type: protofile (eg in Ranunculus 

illyricus, Rumex acetosella, Potentilla argentea, Rosa 

canina, Potentilla recta, Ailanthus altissima and 

Campanula romanica) or nomophyl (eg in 

Camaecytisus hirsutus, Eleagnus angustifolia and 

Alyssum saxatile). 

Presence of hairs: hairless (eg in Dianthus 

nardiformis, Silene compacta and Campanula 

romanica) or pubescent (eg in Fagus sylvatica subsp. 

sylvatica, Camaecytisus hirsutus and Alyssum 

alyssoides). 

Type of hairs: simple unicellular (eg in 

Crataegus monogyna and Acer campestre), lanate (eg 

in Carpinus betulus), simple multicellular (eg in 

Lychnis viscaria) lanate (eg in Carpinus betulus, 

Convolvulus cantabricus and Helichrysum arenarium) 

cylindrical (eg in Linaria genistifolia), articulated (eg 

in Kohlrauschia prolifera, Silene spergulifolia and 

Silene borysthenica), falcate (eg in Moehringia 

grisebachii, Campanula rapunculus and Campanula 

sibirica) subulate (eg in Potentilla recta), glandular ( 

eg in Teucrium chamaedrys, Veronica verna and 

Hieracium cymosum) stellate (eg in Eleagnus 

angustifolia, Phlomis tuberosa and Hieracium 

murorum), penates, (eg in Acer tataricum, Leontodon 

crispus and Hieracium cymosum), fasciculate (eg in 

Tilia platyphyllos), scutate (eg in Fraxinus ornus) 

flagelliform (eg in Centaurea salonitana), writhe (eg in 

Solidago virgaurea). 

Epicotyl: present (eg in Tilia platyphyllos, 

Vincetoxicum hirundinaria and Teucrium chamaedrys), 

or not developed (Althaea pallida, Alyssum saxatile, 

Convolvulus cantabricus etc.). 

Presence of hairs on epicotyl: glabrous (eg in 

Cerasus mahaleb, Pyrus pyraster and Sedum urvillei), 

pubescent (eg in Veronica verna, Linaria genistifolia 

and Phlomis tuberosa). 

Reporting results in standard diagnosis (17): 

 - hairs present only at the stage of seedlings 

(literature does not mention their presence) in Linaria 

genistifolia, Vincetoxicum hirundinaria, Sedum urvillei 

subsp. hillebrandtii, Ligustrum vulgare and 

Tragopogon dubius. 

 - plantlets with different hairs (own 

observations) to those of the adult plant in Phlomis 

tuberosa, Centaurea salonitana, Hieracium pilosella, 

Potentilla argentea etc. 

 - seedlings and adult plants have the same 

type of hairs (Stipa capillata, Althaea pallida, 

Ailanthus altissima, Veronica verna, Sanguisorba 

officinalis and Silene compacta). 
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Conclusions 

 
The knowledge provided by research on 

blastogenesis have a strong resonance in plant 

taxonomy and phylogeny in pratology, forestry and 

plant growing, as a result of investigations in this field 

to date. 

Research on blastogenesis ex situ in 57 

species of herbaceous and woody angiosperms in 

Macin Mountains National Park have revealed a great 

diversity in chronology of morphogenetic processes 

and in morphologic characters seedlings. Variations 

reported complete the picture of the complexity of 

diversity cormophytes in this area. 

PL I. 1. Ranunculus illyricus 2. Fagus sylvatica 3. Carpinus betulus, seed morphology (1a, 2a, 3a) and embryo 

morphology (1b, 2b, 3b) seed in course of germination (1c, 2c, 3c), phanerocotyledonary, epigenous, 

dicotyledonary, juvenile seedlings (1d, 2d, 3d ) mature plantlet (1e, 2e, 3e) e– epicotyl axis , ah- hypocotyl axis, 

c- cotyledons, ma-apical bud, nc- cotyledonary node, nf- leaf node, not- nomofile, pr- protophyle, for- tector 

hairs, unicellular, r- root. (orig) 
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Through their novelty, the results are of 

interest, both in theory and practical application. 

Theoretical interest lies in taxonomic and cenologic 

response of data, the issues revealed standing for 

relevant criteria in determining species and phyto-

communities. Practical importance is to establish a 

standard diagnosis for revealing morphogenetic 

abnormalities that may affect in time phytodiversity of 

a given territory. 

Diversity of morphological characters are the 

result of long evolution of species, reflected in their 

adaptation to habitats with different values of local 

pedoclimatic factors specific to the Macin Mountains 

National Park. Acknowledging them, is a prerequisite 

to designing a project of measures and regulations 

concerning natural heritage of the national park. 
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