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Abstract. The explants represented by one internode and one leaf, 
both of them prelevated from plants obtained by stimulating the multiple axillary 
shoots belonging to meristematic tissues, inoculated on media lacking growth 
stimulators and supplemented with osmotic inhibitors developed very slowly, the 
maximum period of survival for the differentiated shoots when keeping the 
explant on the same culture medium being of 9 – 15 months.

Although the survival rate of the explants was quite high both under 
conditions of half darkness and 17°C (80% - 97.5%) and under conditions of light at 
25°C (90% - 97.5%), the percentage of explants which differentiated shoots was rather 
low: 12.5% - 17.64%, under conditions of half darkness and low temperature, and 17.9% 
- 30.5% under conditions of normal light and temperature. After 6 – 7 months of 
preservation on a medium containing Mannitol or acetyl salicylic acid, without 
transferring the explants on fresh media, the first signs of decay occurred, the leaves 
changing their colour and the roots gradually presenting signs of necrosis. Under such 
conditions, after 8 – 9 months of preservation on a medium containing mannitol and 14 –
15 months on a medium including acetyl salicylic acid (according to the genotype), the 
plants were passed on fresh media lacking growth inhibitors and added with 0.2 mg/l 
Kynetine and 1.18 mg/l indolyl acetic acid for stimulating the differentiation of new roots 
and the shoot growth. For stimulating the adult type behaviour, the fortification of the in 
vivo acclimatized shoots was accomplished by chopping the plants each 2 – 3 eyes. 

Rezumat. Explantele reprezentate printr-un internod si o frunz , 
prelevate de la plante obtinute prin stimularea l st ririi axilare multiple plecând 
de la tesuturi meristematice, inoculate pe medii lipsite de stimulatori de crestere 
si aditionate cu inhibitori osmotici au evoluat foarte lent, perioada maxim de 
supravietuire a l starilor diferentiati în conditiile p str rii explantului pe 
acelasi mediu de cultur fiind de 9 - 15 luni.

Desi rata de supravietuire a explantelor a fost foarte mare atât în 
conditii de semiîntuneric, la 17°C (80% - 97,5%), cât si în conditii de lumin , la 25°C 
(90% - 97,5%) procentul explantelor care au diferentiat l stari a fost foarte mic: 12,5% -
17,64%, în conditii de semiîntuneric si temperatura redus si 17,9% - 30,5% în conditii de 
lumin si temperatur normale. Dup 6 - 7 luni de conservare pe mediu cu Mannitol sau 
Acid acetyil salicilic, f r transferarea explantelor pe medii proaspete au ap rut primele 
semne de senescent prin schimbarea culorii frunzelor si necrozarea treptat a r d cinilor. 
In aceste conditii, dup 8 - 9 luni de conservare pe mediu cu mannitol si 14 – 15 luni pe 
mediu cu Acid acetyl salicilic (în functie de genotip) plantele au fost trecute pe medii 
proaspete, lipsite de inhibitori de crestere si aditionate cu 0,2 mg/l Kinetin si 1,18 mg/l Acid 
indolyl acetic pentru a se stimula diferentierea de noi r d cini si cresterea l starului. Pentru 
stimularea manifest rii unui comportament de tip adult a fost efectuat fortificarea 
l starilor alimatizati in vivo prin t ierea plantelor la 2 – 3 ochi. 
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Vitis vinifera genotypes are highly heterozygous and segregate during their 
sexuate reproduction. The grape cultivars and elite clones are thus maintained 
through vegetative propagation in order to maintain their genetic stability. 
Maintenance of grape germplasm in field collections is time-consuming, requires 
large amounts of space and is labour-intensive. The plants are also exposed to 
diseases, pests and risks of loss due to abiotic stresses and natural calamities 
(Withers et. Al., 1990 ; Ng & Ng, 1991). In vitro conservation offers a suitable 
alternative to field collections. Minimal growth storage plays an important role in 
short and medium term storage and is based on the length of the period between 
the subculturing stages (Withers, 1989). 

Culture growth may be reduced by lowering the temperature, by controlling 
the culture media (use of osmotic inhibitors, use of growth retardants), by 
manipulation of the culture conditions (low oxygen presure) or by the 
combination of these methods (Henshaw, 1984; Ng & Ng, 1991). 

At the Research and Development Institute for Viticulture and Enology, 
Valea C lug reasc , experiments have been carried out on four in vitro-stored 
vinifera genotypes by using of mannitol (a metabolically inactive sugar alcohol 
causing osmotic stress) and acetyl salicylic acid for reducing the growth. 

MATERIAL AND METHOD

The biological material used in the experiment consisted in nodal and apical explants differentiated under 
in vitroculture (the first subculture): prelevated from the vinifera genotypes, Xenia, interspecific hybrids Donaris x 
Buffalo, Sarba x Salvador and the mutant M1 - Xenia obtained by treatments applied with ethyl sulphonate 
methane.

Murashige&Skoog (1962) medium was the basical medium used with its 
macroelements and microelements reduced to a half , to which the following vitamins 
were added: glycin - 2 mg./l; myo-inositol - 100 mg./l; nicotinic acid - 5 mg./l; pyridoxin 
- 5 mg./l; tyamin - 10 mg./l and hydrolised casein - 50 mg./l. The media were 
supplemented with 30 g/l saccharose and 8 g./l agar and they didn’t contain growth 
stimulators. The pH of the media was adjusted to 5.6 before being autoclaved at 120
C and 1 atmosphere during 15 minutes. 

In case of the media taken as a main base, the following substances were 
added in order to slow down the growth process:

a) mannitol - 3 % (w/v);
b) acetyl salicylic acid: 100 m, 250 m, 500 m, 750 m.
The culture tubes were kept under different temperatures: 
a) 17 C and half darkness;
b) 25 C 2 C, in artificial light. 

After a conservation period of 3, 6, 9 and 15 months, the plants which 
differentiated were analysed in respect of their in vitro evolution. The survival rate was 
determined as a percentage of the cultures which presented viable plants, without 
taking into consideration the culture tubes that had been unintentionally infested 
during the handling process. The explants which differentiated young shoots were 
analysed in respect of the length, of the number and appearance of the differentiated 
leaves, capacity of rhysogenesis. When transferred inside nutritive pots, the plants 
were analysed for their stage of development and for the type of philotaxy. 
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Observations were made for 50 plants belonging to each genotype, by considering 
each conservation procedure applied. 

The influence of the substances slowing down the growth process (mannitol 
and acetyl salicylic acid) was analysed in comparison with the evolution of the 
explants kept under standard conditions of medium. 

RESULTS AND DISCUSSIONS

1) Analysis of the explants kept on a medium supplemented with 
mannitol 

The survival rate of the explants ranged in between 80% (Xenia variety) 
and 97.5% (the interspecific hybrid Donaris x Buffalo) under conditions of half 
darkness, at 17 C.

Under standard conditions of light and temperature (i.e. 25 C 2 C), the 
survival rate of the explants registered higher values ranging in between 90% (the 
mutant Xenia) and 97.5% (Donaris x Buffalo). 

After 3 months of conservation in half darkness, on a medium containing 
mannitol, part of the nodal explant leaves changed colour from green into light 
green or even white. 

12.5% up to 17.5% of the explants developed into shoots, the explants 
which did not develop remaining viable. During conservation, some of the leaves 
became brown and died without influencing upon the viability of the buds. The 
length of the shoots that differentiated in the dark ranged in between 5.5 and 1 
cm, those shoots developed 2 up to 6 leaves somehow smaller than those which 
differentiated in the light and vigorous roots. In several culture tubes (less than 
5%) callus formation was noticed at the bottom of the roots, mainly in case of the 
interspecific hybrid Donaris x Buffalo.

When grown in the light, the percentage of explants differentiating shoots 
was higher (17.5% - 30%), but their evolution was rather slow when compared to 
that of the explants grown in a normal medium (without growth inhibitors) 
(Table1). 

Table 1
Evolution of the explants after a period of conservation of 3 months 

Genotype Average weight of the shoot 
(cm)

Average number of 
internodes/shoot

Control Mannitol
(half

darkness)

Mannitol
(light)

Control Mannitol
(half

darkness)

Mannitol
(light)

Xenia 12±0.4 2,8 ± 0.5 3,4 ± 0.9 8.0 ± 0.2 2.2 ± 0.5 3.2 ± 0.2

Donaris x 
Buffalo

14±0.2 1,4 ± 0.2 3,6 ± 0.5 9.0 ± 0.5 2.2 ± 0.3 2.2 ± 0.3

Donaris x 
Salvador

11±0.1  09 ± 0.2 3,6 ± 0.4 7.0 ± 0.3 2.2 ± 0.3 2.2 ± 0.1  

Xenia –
M1

8±0.1  1.2 ± 0.2 2.8 ± 0.2 5.0 ± 0.3 1.2 ± 0.2 2.2 ± 0.1  
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After 8 - 9 months of conservation on a medium containing mannitol under 
the both culture conditions, without transferring the explants on fresh media, there 
were obtained shoots with a length of 3 – 4 cm, with very short internodes, tiny 
leaves, the gradual necrosis of the roots being the first symptoms of decay (Table 
2). Under such conditions, the plants were transferred on fresh media lacking 
growth inhibitors and supplemented with 0.2 mg/l kinetin and 1.18 mg/l indolyl 
acid acetic for stimulating the differentiation of new roots and the shoot growth.

Table 2
Featuring of the plants differentiated after 8 - 9 months of conservation

Genotype Shoot length Number of 
leaves

Number of 
internodes

Length of 
internodes 

Number of 
roots 

Xenia 3.021 0.2 6.14 0.6 5.71 0.2 0.49 0.3 5.71 1.2

Donaris x 
Buffalo

3.65 0.9 7.25 0.7 6.25 0.4 0.55 0.4 11.75 0.9

Donaris x 
Salvador

4.18 0.5 6.87 1.0 6.0 0.9 0.57 0.2 8.75 0.7

Xenia M1 4.8 0.7 8.3 1.2 8.0 0.4 0.59 0.2 5.33 0.9

2) Analysis of the explants kept on a medium supplemented with acetyl 
salicylic acid

The survival rate of the explants was 90% for all the treatments with
acetyl salicylic acid, but it had the value of 100% only for a concentration of 100 

m; that is why this concentration was selected for establishing inside the 
germplasm collection the genotypes selected for the 2nd stage of inoculation. 

The maximum period of conservation on the same culture medium and 
maintaining the specific characters of the genotypes was of 9-15 months. The 
shoots gradually grew during the first period of 6 months of conservation, none of 
the genotypes registering phenomena of decay.

Starting from the 7th month of storage on the same culture medium under 
conditions of diminished temperature and in the darkness, it was noticed a gradual 
slowing down of the shoot growth (without being stopped) and the development 
of shorter internodes, therefore a kind of shoot dwarfing in the apical part (Table 
3)

After 14-15 months of conservation under the same conditions, the leaves 
became yellow and grew mouldy, bringing about the death of the shoot.
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Table 3
Length of the shoots (cm) during the 15 months of conservation

on media containing acetyl salicylic acid

Genotype/Period 
of conservation

6 months 9 months 12 months 15 months

Under standard conditions (25 C 2 C, artificial light)

Xenia
5.75 0.2 6,5 0,4 6,9 0,9 7,5 0,4

Donaris x Buffalo
3.4 0.4 4,2 0,2 4,8 0,8 5,2 0,3

Donaris x Salvador
5.6 1.0 7,2 0,8 7,8 1,2 8,6 1,2

Xenia M1
6.7 1.5 7,4 1,8 8,2 1,0 8,4 1,7

Under conditions of half darkness and low temperature (17°C)

Xenia
2.4 0.9 2,5 0,8 3,8 2,6 4,2 0,9

Donaris x Buffalo
1.9 0.5 2,1 0,9 3,7 1,0 5,5 0,5

Donaris x Salvador
2.7 0.5 2,8 0,7 3,7 0,9 5,2 0,3

Xenia M1
1,7 0,4 1,6 1,0 2,8 0,8 4,0 0,8

3. Analysis of the plants accommodated to in vivo conditions 
The greatest part of the plants analysed after 4 months of culturing in 

nutritive pots presented characterstics which were similar to those of the 
grapevine plants obtained from seeds (Table 4): arrangement of the leaves 
according to a spiral philotaxy and lack of tendrils (Figure 1).

A small percentage (7%) of the regenerated plants from explants prelevated 
from Xenia variety and kept in the presence of acetyl salicylic acid presented 
characteristics of adult plant, the arrangement of the leaves according to a distich 
philotaxy and the presence of the tendrils (Figure 2).

Neither modifications of the leaf blade shape, nor modifications of 
chlorophyllian nature were noticed in this stage of plant development.

Table 4
Plant featuring after 4 after 4 months of culture

in nutritive pots

Genotye

Medium supplemented with mannitol
Medium supplemented with acetyl 

salicylic acid
Number

of 
tendrils

Type of 
philotaxy

Type of 
morphogenesis

Number 
of 

tendrils

Type of 
philotaxy

Type of 
morphogenesis

Xenia 0 2/5 Juvenile 6.9 ± 1 1/2; Adult
Donaris 
x Buffalo 

0 2/5 Juvenile 0 2/5 Juvenile

Donaris 
x
Salvador

0 1/2; 2/5 Intermediary 0 2/5 Juvenile

Xenia -
M1 

0 2/5 Juvenile 0 2/5 Juvenile
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After strengthening the shoots (by pruning the plants at 2-3 eyes), it was 
registered an evolution similar to that of the plants, no mattering the genotype and 
the storage method. The shoots had a length of 48–63.5 cm, they differentiated15-
17 leaves, 14-15 internodes and 6-8 tendrils starting from the 7th

Genotype

internode. The
differentiation of the tendrils demonstrates the fact that the plants become 
potentially fruitful only after a certain period of accommodation to aseptic 
conditions (Table 5)

Table 5
Featuring of the plants after strengthening the shoots

(by pruning the plant at 2 – 3 eyes)
Length 
of the 
shoot 
(cm)

Number 
of 

leaves

Number of 
internodes

Length of 
internodes

Number 
of 

tendrils

Type of 
morphoge

nesis

Xenia 55.6 ± 2 16 ± 3 15 ± 1 3.7 ± 0.5 3.8 ± 
0.1

Intermediary
/Adult

Donaris x 
Buffalo 

60 ± 0.5 15 ± 0.5 14 ± 0.1 4.2 ± 0.5 6.2 ± 
0.5

Intermediary

Donaris x 
Salvador

63.5 ± 
0.5

16 ± 1 15 ± 1 4.3 ± 0.2 7.1 ± 
0.2

Intermediary

Xenia -
M1 

48 ± 2 17 ± 3 14 ± 0.4 3.4 ± 3 4.7 ± 
0.1

Intermediary

CONCLUSIONS

The survival rate of the explants was influenced by the composition of the medium 
and the culture conditions, being greater on a medium supplemented with acetyl salicylic 
acid, under standard conditions. The gradual diminution of shoot growth was noticed since 
the 3rd month of storage on a medium with mannitol, and since the 7th month of storage on a 
medium containing acetyl salicylic acid. The period of conservation on media supplemented 
with osmotic inhibitors which allowed to maintain the characters of the shoots unaltered 
depends on the genotype, ranging in between 9 months (medium with mannitol) and 15 
months (medium with acetyl salicylic acid). For stimulating an adult type behaviour, it is 
necessary to strengthen the shoots accommodated in vivo, by pruning the plants at 2-3 eyes.
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