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Abstract       The species and varieties of Acer, Cotinus and Clematis genera 
are very important for the ornamental design. The interest for the deciduous 
ornamental plants growing as ornamental plants has been rather high 
lately. The propagation of these species is difficult and therefore a 
technology for a rapid propagation is needed will be focused on the 
propagation by in vitro culture of the following ornamental varieties Acer, 
Cotinus and Clematis. Investigations regarding behavior to in vitro culture 
propagation as ornamental varieties were carried out in the in vitro culture 
laboratories at the Research Institute for Fruit Growing Pitesti-Maracineni, 
district Arges. The studied species had a different behavior in their evolution 
on the aseptic media. Because of their genetic specificity, the species 
differently responded to the 3 cultural media: M&S, Lepoivre and Lee 
Fossard. The same cultural medium and the hormonal balance gave various 
values, ranging thus: IBA = 0.1-0.2 mg/l, GA3 = 0.1-0.3 mg/l and BAP = 0.5-1-
1.5 mg/l. 
 
 

Key words 
 
cultural media, ornamental 
varieties, regeneration in 
vitro 

 

 

The ornamental species of genera: Clematis, 

Acer and Cotinus have a high decorative value thanks 

to their specific biological features. These species are 

highly used in the modern landscape architecture. In 

vitro propagation has got the advantage of producing a 

high amount of plants in a short period of time. The 

efficiency of micropropagation is related to the in vitro 

cultural conditions, basic medium, growth hormones, 

source, light intensity, etc. A major condition for such 

a culture to be successfully is to provide a full aseptic 

environment along in vitro cycle (1). Another 

important factor is the composition of the cultural 

medium which is differently for each species or 

variety, its needs varying with the explant used. (2). 

Besides the cultural media, the present techniques 

involved in the tissue culture to induce and support the 

organogenesis, the hormonal balance is another 

theoretic and practical concept. According to Dilley (3) 

the influence of hormones is expressed both 

individually and also by changing the ratio between the 

stimulating and inhibiting hormones.  

The objectives of this study are: testing of the 

differentiation ability of the studied species/varieties 

related to the cultural medium; selection of substances 

for plants disinfection; influence of the nutrient  

 

 

 

 

medium on in vitro multiplication of the studied 

species/varieties. 

 

Biological Material and Method 

 
 The studies on the in vitro initiation and 

multiplication of the studied species were carried out at 

the Virology and Tissue Culture Lab (Research 

Institute for Fruit Growing Pitesti-Maracineni, Arges) 

between April-August, 2009. 

Biological material: auxiliary buds on one 

year shoots. The shoots were collected in April from 

the mother plants in the collection from the ornamental 

park of the Research Institute for Fruit Growing Pitesti-

Maracineni. For the initiation phase, the explant source 

was represented by the meristems with 2-3 foliar 

primordial (2-3 mm) collected from the axilary buds 

for Acer negundo „Variegatum” and microcuttings 

with one bud (one node segments) for Clematis 

„Contesse de Bouchand”. 

 To disinfect the plants, washing with distilled 

water, immersion in ethylic alcohol of  96
0
 (2-10 

minutes related to the species), immersion in Ca 

hypochlorite (5-20 minutes related to the species), 

washing with distilled and sterile water (3 x 10 

minutes) were done (tab. 1). 

 

mailto:alinaelena03@yahoo.com


 14 

Table 1 

Disinfecting biological material 

Nr. 

crt. Species / variety 
Disinfecting substance 

Ethylic alcohol 96
0
 Ca hypochlorite  

1 Acer negundo Variegatum 3 min  7 min 

2 Acer Platanoides Globosum 5 min 10 min 

3 Cotinus c.” Royal Purple” 10 min 20 min 

4 Cotinus C. „Simfonia verii” 10 min 20 min 

5 Clematis „Comtesse de Bouchaud” 2 min 5 min 

 
As nutrient media, Murashige & Skoog 

(1962), Lee Fossard (1972) and Lepoivre (1977) (tab. 

2), changing the hormonal balance in every phase, so:  

- differentiation: IBA = 0.1 ml/l; GA3 = 1 

ml/l;  

- multiplication: BAP = 10 ml/l, ANA = 2 

ml/l. 

The nutrient media were prepared from macro 

elements, microelements, vitamins, growth hormones, 

dextrose as organic carbon source, agar as gelling 

agent having three variants of medium (tab. 3).  

 

Table 2 

Composition of the basic nutrient media for in vitro propagation 

of some ornamental species/varieties 

Components  

Medium 

Murashige & Skoog 

(1962) mg/l 
Lee Fossard (1972) mg/l Lepoivre (1977) mg/l 

Macro elements 

NH4NO3 

Ca(NO3)2 

KNO3 

NaH2PO4 

CaCl2 

MgSO47H2O 

K2SO4 

KH2PO4 

Microelements 

K 1 

H3BO3 

MnSO4-H2O 

ZnSO4-7H2O 

Na2MoO4-2H2O 

CuSO4-5H2O 

CaCl2-6H2O 

Na2EDTA 

FeSO4-7H2O 

Na2SO4 

Vitamins and Amino 

acids Inositol 

Acid nicotinic 

Pyridoxine HCl 

Acid ascorbic 

Thiamine  

Glicina 

Cisteina HCl 

 

1650 

- 

1900 

- 

440 

370 

- 

170 

 

0,83 

6,2 

22,3 

8,6 

0,250 

0,025 

0,025 

- 

- 

- 

 

 

100 

0,5 

0,5 

1,0 

0,1 

2,0 

- 

 

800 

- 

1011 

138 

438 

370 

- 

- 

 

0,20 

3,09 

8,45 

5,75 

0,024 

0,024 

0,118 

18,61 

10,70 

144,99 

 

 

54,05 

2,40 

0,6 

0,176 

0,6 

0,37 

7,2 

 

400 

1200 

1800 

- 

- 

360 

- 

270 

 

0,08 

6,20 

1,00 

8,60 

0,25 

0,025 

0,025 

- 

- 

- 

 

 

50 

- 

- 

- 

0,4 

- 

- 

Regarding the multiplication, three treatments 

of nutrient media above-mentioned were tried, 

changing the hormonal balance (tab.4). The nutrient 

media were sterilized in a sterilizer at a T = 115-120
0
 C 

for 20 minutes.  

Inoculations were performed in glass vessels 

at the laminar air flow hood set to 21-24 
0
 C, with 

periods of 16 hours of light and 8 hours of dark and a 

light of 2.000-2.500 lux. 
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Table 3 

Composition of the nutrient media tried in the differentiation phase 

Composition  
Treatment 

V1 V2 V3 

Macro elements Murashige & Skoog Lee Fossard Lepoivre 

Microelements Murashige & Skoog Lee Fossard Lepoivre 

Vitamins Murashige & Skoog Lee Fossard Linsmeier 

Dextrose (g/l) 40 40 40 

Agar (g/l) 8 8 8 

GA3 (ml/l) 1 1 1 

IBA (ml/l) 0,1 0,1 0,1 

NaFeEDTA (ml/l) 3,2 3,2 3,2 

 

Table 4 

Composition of nutrient media tried in the multiplication phase 

Composition 
Treatment 

V1 V2 V3 

Macro elements Murashige & Skoog Lee Fossard Lepoivre 

Microelements Murashige & Skoog Lee Fossard Lepoivre 

Vitamins Murashige & Skoog Lee Fossard Linsmeier 

Dextrose (g/l) 40 40 40 

Agar (g/l) 8 8 8 

GA3 (ml/l) 1 1 1 

BAP (ml/l) 10 10 10 

ANA (ml/l) 2 2 2 

NaFeEDTA (ml/l) 3,2 3,2 3,2 
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Acer platanoides „Globosum” in multiplication phase 

 

 
Cotinus coggygria „Simfonia Verii” in differentiation phase 

 

 

 

 
Acer negundo „Variegatum” in differentiation phase 
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Clematis  Contesse de Bouchand” in multiplication phase 

 

 

Results and Discussions 

 
 The studies on in vitro differentiation and 

multiplication emphasized the various response of the 

ornamental species/varieties on the three nutrient 

media tried.  

 The best differentiation (over 75 %) showed 

Acer platanoides „Globosum”, on all three nutrient 

media. Also, a good differentiation had Cotinus 

coggygria „Royal Purple” (50 % on Lee Fossard and 

66.6 % on Murashige & Skoog). 

 The lowest differentiation was obtained with 

Clematis „Contesse de Bouchaud” (16.6-50 %). 

 One can notice shat on the same nutrient 

medium the values differ from one species to another. 

So, on Lepoivre medium, the values ranged from 16.6 

% (Clematis „Contesse de Bouchaud” and Cotinus 

coggygria „Simfonia Verii”) to 33.3 % (Cotinus 

coggygria „Royal Purple”, 75 % Acer negundo 

„Variegatum”and 91.6 % Acer platanoides 

„Globosum”. 

 With Murashige &Skoog medium, the 

following values were obtained: 16.6 % - Cotinus 

coggygria „Simfonia Verii”and Acer negundo 

„Varigatum”; 50 % - Clematis „Contesse de 

Bouchaud”; 66.6 % (Cotinus coggygria „Royal 

Purple”and 75 % Acer platanoides ”globosum”. 

 With Lee Fossard, the explants had values 

between: 16.6 % - Clematis „Contesse de Bouchaud”; 

50 % - Cotinus coggygria „Royal Purple” and Acer 

negundo „Varigatum”, 66.6 % Cotinus coggygria 

„Simfonia Verii” şi 83.3 % Acer platanoides 

„Globosum”- table 5.

 

   

      Table 5 

Influence of the nutrient medium in the in vitro differentiation phase 
 

Nr 

crt 

Species/ 

Variety 

Treatment 1 Treatment 2 Treatment 3 

Grow

.inoc. 

Differ 

inoc. 
% 

Grow 

inoc. 

Differ. 

inoc. 
% 

Grow. 

inoc. 

Differ. 

inoc. 
% 

1 
Acer negundo 

Variegatum 
12 2 16,6% 12 6 50 % 12 9 75% 

2 

Acer 

platanoides 

Globosum 

12 9 75% 12 10 83,3% 12 11 91,6% 

3 
Cotinus c.” 

Royal Purple” 
12 8 66,6% 12 6 50% 12 4 33,3% 

4 

Cotinus c. 

„Simfonia 

Verii” 

12 2 16,6% 12 8 66,6% 12 2 16,6% 

5 

Clematis 

„Comtesse de 

Bouchaud” 

12 6 50% 12 2 16,6% 12 2 16,6% 

 
The shoots developed at the end of 

differentiation phase (about in 4-5 weeks) were 

transferred on the multiplication medium. Besides the 

major components (macro elements and vitamins) 
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specific substances: BAP (ml/l) = 10 and ANA (ml/l) = 

2 were added.  

 After three weeks, the development of the 

axilary buds was noted. So, after the first subculture, 

Cotinus coggygria „Royal Purple” species gave the 

highest percentage of plants fully, developed on any of 

the nutrient medium. Good results were also obtained 

with Clematis „Contesse de Bouchaud” on variant 1 

(Murashige &Skoog – table 6).  

 The species/varieties which did not respond 

well on the above – mentioned nutrient media were 

transferred on the same basic media changing only the 

hormonal balance.  

Table 6 

 
Response of species/varieties in the in vitro multiplication phase 

Species/variety Nutrient medium Culture appearance  

Acer negundo Variegatum 

Treatment 1 
- No development 

- Very well development bottom callus 

Treatment 2 
- No development 

- Very well development bottom callus 

Treatment 3 
- No development 

- Very well development bottom callus 

Acer platanoides Globosum Treatment 1 
- Poor development 

-     Bottom callus 

 

 

 

Treatment 2 
- Poor development 

-     Bottom callus 

Treatment 3 
- Poor development 

-     Bottom callus 

Cotinus c.          ” Royal 

Purple” 

Treatment 1 - Good development. Foliar primordial developed 

Treatment 2 - Good development. Foliar primordial developed 

Treatment 3 - Good development. Foliar primordial developed 

Cotinus c. „Simfonia verii” 

Treatment 1 
- No development 

-     Bottom callus 

Treatment 2 
- No development 

-     Bottom callus 

Treatment 3 
- No development 

-     Bottom callus 

Clematis „Comtesse de 

Bouchaud” 

Treatment 1 - Good development. Foliar primordial developed 

Treatment 2 
- No development 

 

Treatment 3 - Good development. Foliar primordial developed 
 

 

Conclusions 
 

1. In the differentiations phase, the varieties 

Cotinus coggygria „Royal Purple” and Clematis 

„Contesse de Bouchaud” need a higher level of salts 

Murashige &Skoog medium providing the best needs 

for those species.  

2. The species Acer negundo „Variegatum” 

and Acer platanoides „Globosum” gave the best 

results on Lepoivre medium which is known to have a 

lower content of aminoacids. 

3. Cotinus coggygria „ Simfonia Verii” 

showed the best differentiation on Lee Fossard medium 

supplemented with Na2 EDTA, Fe SO4- 7 H2O and Na 

SO4. 

4. With these nutrient media, the 

multiplication was recorded only with the species 

Cotinus coggygria „Royal Purple”, Clematis and Acer 

platanoides „Globosum”. 

 

References  

 
1.  Dilley D. R., 1969 - Hormonal control of fruit 

ripening,  HortScience: 4, 11. 

2.  Hoza D., 1997 –  Biotehnologie pomicolă, Ed. 

Ceres Bucureşti 

3. Isac Maria, 1983 – Comportarea unor soiuri de prun 

în procesul de microînmulţire, Lucrările celui de al II-

lea Simpozion Naţional de culturi de ţesuturi vegetale  

in vitro , vol. II.  

4. Murashige T., Skoog F., 1962 – A revised for rapid 

growth and bioassay with tabacco tissue cultures, 

Physiol Plant., 15: 473 – 497. 

5. Quoirin M., Lepoivre P., 1977 – Etude de mileux 

adaptes aux cultures in vitro de Prunus,  Acta 

Horticultura.



 19 

 


