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Abstract         Micropropagation in Robinia pseudoacacia var. oltenica is one 
of the methods, besides grafting that assure the propagation of this valuable 
variety. In order to improve the resistance to severe ecological conditions that 
were established in the last decade in South Romania two successive stress 
factors [high intensity electromagnetic field (EMF) and X-irradiation (XR)] 
treatments were performed. The best plantlets, selected after the first 
treatment and four subcultures, were used for the second treatment. Shoot 
tips and stem microcuttings, irradiated or not, were subcultured on culture 
medium MS basal supplied with 0.5 mg l

-1
 BAP, prepared with distilled water, 

or 75-90 % deuterium-depleted water (DDW). The micropropagation process 
was observed during two subculture cycles. The explants exposed both to 
EMF and XR (control medium) presented a significant inhibition in the growth 
rate, the cell divisions and growth being reduced. In the variants cultivated on 
medium prepared with DDW, the inhibition effect was compensated, these 
ones presenting significant positive differences comparing with the control. 
The caulogenesis process is amplified, the analysis of variance (Fisher test) 
indicated a significant protective effect of DDW, which induced tissue 
rejuvenation and stimulated the differentiation process. 
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Robinia pseudoacacia var. oltenica was 

described in 1966 by Bîrlãnescu et al., being identified 

on the sandy soils in the Ciurumela Forest Point (South 

Oltenia, Romania), and in other reservations around 

this place. A deficiency of this variety is the low seed 

production, due to the flower anatomy. Studies on this 

variety micropropagation were performed since 1999. 

The first results regarding in vitro micropropagation in 

Robinia pseudoacacia L were reported by Brown in 

1980. In Romania, the first results regarding the in 

vitro culture in Robinia pseudoacacia were reported by 

Enescu and Jucan (1985). In the same year, Balla and 

Vértesy, reported the first success in micropropagation 

of four common black locust in Hungary. M. Bara 

(1986) obtained plantlets, using as explants seeds and 

realized their acclimatization.  Merkle S.A. and Werko 

A.(1988,1989) reported results in somatic 

embryogenesis, using as explants immature seeds. L. 

Ionita (1991) described the protoplasts culture 

techniques, starting from a calli culture, obtained from 

aseptic germinated seeds in Robinia pseudoacacia var. 

rectissima. Ivan I. and co-workers (1991, 1992) 

established the micropropagation protocol of the 

common black locust, as well as for var. rectissima. 

Balla and co-workers (1998) brought also contributions 

to in vitro plants acclimatization techniques. Rohr R. 

and co-workers (2003) reported contributions to in 

vitro plants acclimatization techniques using 

rhizosphere interaction processes.  Corneanu M. and 

the team initiated the first in vitro cultures of Robinia 

pseudoacacia var. oltenica, in 1999, reporting the first 

results of the micropropagation, using as explant apical 

meristem, in 2000. Zhang et all (2007) published a 

detailed experimental protocol for black locust and 

Rédei and the co-workers (2000) concluded that in 

black locust micropropagation 10.000 plants/year can 

be obtained, starting from 100 shoots in vitro 

cultivated, with a 80% rate of survival at 

acclimatization.  

Deuterium-depleted water (DDW) is defined as having 

the deuterium content under 80ppm in comparison with 

natural water which has 144ppm deuterium content. 

Recent researches pointed out that there is a correlation 

between the deuterium content in water and DNA 

degradation. Cell aging is correlated with gradual 

accumulation of errors in DNA or dysfunctional DNA 
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repairing mechanisms (Goodall 2003). In Robinia 

pseudoacacia var. oltenica, DDW concentration in the 

culture medium had a significant effect on the shoot 

elongation, as well as on the organogenesis processes 

(Corneanu et al. 2006). Similar results were obtained 

by Butnaru et al. (2001, 2004) in Chrysanthemum 

indicum, Radovet-Salinski et al. (2004) in Coleus 

blumei and Corneanu et al. (2006), Balan V. et 

al.(2007) in Prunus armeniaca .  

The aim of this research was to select, after two 

successive stress factors as high intensity 

electromagnetic field (EMF) and X-irradiation (XR) 

treatments, a resistant clone, using culture medium 

prepared with DDW, in order to maintain a juvenile 

status of the tissues. 

 

Materials and Methods 

 
Biological material – shoot tips harvested from in vitro 

subculture of R. pseudoacacia var. oltenica 

Preliminary experiment  

Culture medium – MS (Murashige-Skoog, 1962) 

hormone free, prepared with different concentration (0, 

50, 75, 90%) in DDW 30 ppm (produced by National 

Institute for Cryogenics and Isotopics Technologies 

Ramnicu Valcea 

Electromagnetic field (EMF) treatment – 20 h, 0.2 T 

(2000 Oe) 

The best developed plantlets were selected from the 

variant treated with EMF, 0,2 T and culture medium 

prepared with DDW 75%. After 4 subcultures on MS 

hormone free medium this selected plantlets became 

source of explants for the second experiment. Culture 

medium – MS + 0.5 mg/l BAP prepared with different 

concentration (0, 75 and 90%) in DDW 30 ppm  

X-rays treatment- half of the plantlets were treated with 

180 Gy in unique dose at the following parameters: 

155kV, 5mA, f.d = 300 mm, Al filter = 1mm, dose 

debit = 2 Gy/min 

In both experiments 50 explants/experimental variant 

were used. Conditions in growth chamber: T = 26 ± 2 

ºC, 16 h light. Biometric observations – 10, 20, 30, 40, 

50 days on shoots development, caulogenesis and 

callusogenesis process. 

Processing of the biometric data – STATISTICA 6.0 

program – ANOVA/MANOVA test  

 

Results and Discussions 
 

DDW effect on micropropagation 

The presence of DDW in culture medium had a very 

significant effect on shoot elongation and 

organogenesis processes (Table 1). The best results 

were obtained at a 75% DDW concentration in culture 

medium (fig. 1-4), as was found also in the preliminary 

experiment (Corneanu et al., 2006). It was observed a 

slight inhibition (insignificant) of the caulogenesis 

process and a significant inhibition of the 

callusogenesis process at shoots basis. 

  

                      

   
 

A higher concentration in DDW induces an inhibition of the processes in comparison with the variant 75% DDW. The 

same effect was observed in Prunus armeniaca (Corneanu M. et al., 2006, Balan V. et al., 2007).  

 

X-rays effect 

X- rays treatment induced a higher variability in 

explants development and in the same time decreased 

the growth rate and cell division. The analysis of 

variance shows that it has a very significant effect on 

shoot elongation and leaves organogenesis (Table 1), 

both processes being inhibited by the X-rays treatment. 

The basal callus development was distinct significantly 

inhibited in the variants treated with 180 Gy. 
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Table 1      

Fisher test 

Character 1 = DDW   2 = X-rays 

Factor F p sign 

Shoots length 1 11.5985 0.00087 *** 

2 19.8615 0.00000 *** 

1 x 2 14.7407 0.00000 *** 

Leaves no. 1 17.5469 0.00005 *** 

2 8.3656 0.00038 *** 

1 x 2 8.2279 0.00000 *** 

Sec. shoots no. 1 2.5206 0.11477 (-) 

2 4.4920 0.01298 * 

1 x 2 3.6977 0.00370 ** 

Callus diameter 1 26.9158 0.00000 *** 

2 6.9900 0.00130 ** 

1 x 2 10.2446 0.00000 *** 

 

 

Interaction DDW – X-rays effect 

 The presence of DDW in culture medium counteracts 

the inhibitory effect of X-rays, improving the 

micropropagation process. Fisher test confirm the very 

significant influence of the interaction on all processes. 

The best reaction was obtained at a concentration of 

75% DDW, in this variant being registered the best 

results for elongation, leaves organogenesis and 

caulogenesis. The process of callus formation at 

explant basis, an undesirable one, was completely 

inhibited in 64.5% of cases. 

 

 

 

    
 

 

DDW exercised an action of protection, both 

at the DNA and telomere level, which assured the 

chromosome integrity. But the telomere was partly lost 

with each cell division, therefore the division number 

characteristic to a cell was different (Hayfick, cited by 

Goodall 2003), depending on the genotype and 

probably on the tissue. The increase in the cell 

multiplication rate was limited by the telomere 

integrity. When the value (the division number 

characteristic to the genotype) was surpassed, cell 

divisions became abnormal, either resulting in 

aneuploid cells or cell division stopped. The 

knowledge of this concept, as well as the use of DDW 

in culture medium preparation, can be a way of 

improving the in vitro multiplication rate of the 

explants and their proper development.  

The irradiated plantlets obtained on culture medium 

prepared with 75% DDW were subcultured, to increase 

the rate of multiplication and will be acclimatized. The 

obtained plantlets, after the treatments with two stress 

factors, will be analyzed to obtain the confirmation of 

their resistance. 

 

Conclusions 
 

 DDW induces tissues rejuvenation, improving 

the micropropagation process, by significant 

stimulation of the shoot elongation process and 
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inhibition of basal callus formation, two desired 

topics in ligneous species in vitro multiplication; 

 DDW can be used for long term in vitro cultures 

due to its rejuvenation properties 

 Using two subsequent stress factors in vitro, 

stress-resistant clones can be selected, this 

method that could provide a valuable biological 

material in the conditions of global climate 

changes. 
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