
THE FACTORS WHICH DECIDE THE 

“ IN VITRO” COPYING TO SOME FLOWER SPECIES

(summary)  

The purpose and objectives of the paper

Most researchers have used so far a very low number of explants, and the work methodology is scarcely outlined. For this reason, often there are met difficulties in applying the obtained results. Certain information present deliberate oversights and the manner of assigning a value in practice of the researches it only briefly presented, all having as a purpose the prevention of competition.

Within the present paper we aim to outline the factors which decide the “in vitro” copying to some flower species, especially to carnations, under the specific conditions of the research laboratory from SC SERE CODLEA SA, presuming that the obtained results would support some practical purposes, imposed by the necessity of finding some efficient means to copy the carnations within the great production.


 The performed experiences had as a starting point the carnation meristem, and the objectives of the researches referred to: 

· The influence of the climatic conditions for the culture of carnation meristems

· The influence of the culture environmental composition 

· The culture of meristems and the new formation of rooted small plants

· Callus culture

· The “in vitro” vegetative multiplication 

The ”in vitro” culture of the meristems means, for carnations, a technique with wide applications, which was used within our experiments both for practical purposes, the recovery for the plants virus free, fast multiplication, new formation of bedding material with a high biological value and so on, and for the thoroughness of some fundamental studies regarding aspects of the cellular differentiation, of the totipotency of living cells.

· Our researches made their debut with morphological and physiological observations upon the different types of meristems in the “in vitro” and “in vivo” culture. On this occasion, it was established that the carnation meristem can be divided into five areas of specific cytological, morphological and functional characteristics, without settling an absolute delimitation among them.

· The typical meristem of carnation is represented by the meristematic dome, which has a height of 0,15 - 0,20 mm and a width of 0,2 - 0,3 mm. Due to the reduced dimensions, it was able to be explanted with great difficulties and at the risk of being destroyed or disordered, case in which the consequences are drastic upon the subsequent evolution in the “in vitro” culture.

· The sampling of meristems bigger than 0,2 - 0,4 mm, which also contain the organogenic area (with foliar primordiums), had a positive effect upon the explants’ evolution.

· Due to the fact that, at the level of the foliar primordiums there have been detected traces of the future procambial tissues, which makes the junction with the procambial cords from the other levels, there is the real danger of contamination with systematic infections, and the release of viruses by the culture of meristems becomes uncertain.

· Between the apical and axillary meristems there are similarities, both being able to be successfully used in the “in vitro” culture. Nevertheless, due to the different content of endogenous constituents, the evolution of these “in vitro” meristems develops specific reactions.

· In order to catch the meristem during the period of vegetative grow, it is recommended, on the grounds of given observations, that the sampling to be made only at the yearlings with minimum 6 visible   internodes (regardless the season).

· The culture of meristems has the advantage of being able to be made during all year, no matter the external climatic factors, if the optimal environmental conditions are ensured: light and temperature.

· The performed researches have demonstrated that the optimal photoperiod is of 18 hours, also having the advantage of the maximal valorisation of the electric power consumption for the new formation of small plants.

· Also, in order to save the electric power, and to ensure some qualitative new small plants, the light intensity of 2400 lx was considered as optimal.

· The light quality didn’t influence significantly the evolution of the “in vitro” meristems. The fluorescence by Daylight tubes of 40 W ensured a good new formation of the small plants.

· The experienced temperatures didn’t produce significant changes in the new formation of small plants. Still, we consider that the temperature of 20 ± 20C, ensured during the entire path of the “in vitro” culture is optimal, since the quality of the new small plants was superior to those obtained at higher temperatures, which displayed obvious signs of the in vitro process. 

· The culture environment greatly influences the evolution of the “in vitro” meristems, especially by the content of macro elements, hormones and due to carbohydrates. The effect of macro elements, vitamins and pH was felt in a smaller extent.

· The use of the Murashige-Skoog environment (macro-, micro elements, vitamins, carbohydrates) lead to the best new formation of rooted small plants, proving to be superior to the other environments.

· By using a balanced hormonal balance with 1μm NAA and K, there have been obtained rooted new plants of good quality, without basal callus and non in vitro leaves.

· The rise of the concentration of cytokinin ( K=20μm ), in proportion to auxin (NAA=1μm), lead to the abundant proliferation of basal sprouts. By switching the report between cytokinin ( K = 1μm ) and auxin ( NAA = 20μm) it was achieved an abundant callosity of the majority of meristems.

· For the purpose of optimizing the new formation of rooted small plants, it is recommended that the culture environment to contain sucrose, in amount of 30 g/l, and in lack of it, glucose 40 g/l. The optimal pH of the solution is 5,5 - 5,75.

· The study made upon the possibility of the new formation of rooted small plants on one culture environment and two culture environments emphasized the fact that using the Murashige-Skoog formulation  (1962) with 0,5 μm NAA and K there have been obtained 52,11% rooted small plants, and using two environments (of new formation and separate from rooting) there have been obtained 60,55% rooted small plants. Due to the double expenses with the two culture environments, using two culture environments is not economical, as the spore of new plants does not compensate the mentioned advantages.

· The type of meristem influenced significantly the new formation of rooted small plants. The apical meristem had the best evolution (54,44%) and then the crest auxiliary one (49,55%) and the inter node auxilliary one (39,55%).

· The size of the meristem also influenced very significantly the new formation of rooted small plants, it being of 3,6 times better at the meristems bigger than 1 mm ( 67,33% ), comparing to the small ones of 0,2 mm (18,33%). At the same time, it was ascertained a reduction of the new formation duration (small plants of 2 cm) with almost 3 weeks (41 days at the big meristems, comparing to 61 days at small meristems).

· The seasonal variation influenced significantly the new formation, it being maximal in spring (April 52,33% ) and minimal in summer (July 40,33% ).

· The different physiological preparation of the young and adult small plants, vegetative or with flowers, influenced, by the content of endogenous components from meristems, the new formation of rooted small plants, which was maximal (47% ) at the young vegetative plants and minimal (37,22% ) at the adult ones with flowers.

· The sampling of apical meristems with the size of approximately 0,5 mm, made during the experience (during all seasons), from young vegetative yearlings, from different carnations breeds, lead to the new formation of 45,98% rooted small plants, from the table of explanted meristems.

· The new formation capacity of callus wasn't influenced by the size of the meristem ( 0,3 mm or 0,6 mm), achieving a callus genesis of over 90% ( 90,33% and 90,67% ). The sampling of meristems  from the vegetative plants allowed the initiation of callus for 90,50% of the plants, comparing to only 66,33% for the plants with flowers. The vegetative meristems have induced heavier calluses (231 mg), than those from the plants with flowers (173 mg).

· The best organogenic reaction (27,13% ) was displayed at the calluses from the vegetative plants and meristems of 0,6 mm, and the smallest (16% ) at the meristems of 0,3 mm from the plants with flowers.

· The organogenic potential of the callus decreased a lot in subcultures: from 22% at the initial callus, to 10,67% in the first subculture, 5,33% in the second and 1% in the third subculture. The decline of the morphogenic and organogenic potential of the callus has been associated with the change of the report between the green  autotrophic callus (chlorophyllic) and the white heterotrophic one (achlorophyllic), in favour of the last.

· The callus genesis and caulinar organogenesis have been influenced by the breed. The best small plants regeneration from the callus culture has been achieved at the Katya breed (19,50% rooted small plants). There haven't been noticed changes of colour or habitus at the regenerated explants from the callus.

· The “in vitro” multiplication by mini-yearlings forms an efficient multiplication method, which allows the multiplication of over  80.000 small plants in only one year. When estimating the multiplication capacity by mini-yearlings, we must take into account  the influence of the mini-yearling position on the new plant (82,78% at the crest mini-yearlings and 51,11% at the basal mini-yearlings), as well as the reduction of the multiplication capacity, to 66,62% in the second subculture).

· The best micropropagation (from the 9 experienced variants) has been achieved on the Murashige-Skoog environment with 10μm K and 0,1 μm NAA. There have been obtained 74,33% meristems with proliferation reaction, 5, 6 pieces being the average of the sprouts on the explant and 4,2 the multiplication rate. The micropropagation dispayed a tendency of dropping the multiplication rate in subcultures, as being of 3,4 sprouts / inoculations in the third subculture.

· The basal stimulation of the micro-propagated plants with Radistim powder allowed the “in vivo” rooting (in substratum of pearlite with peat in equal amounts) of 42,70% plants, in the lack of the fog, and  72,10% in the presence of artificial fog.

· The multiplication by mini-yearlings and “in vitro” micropropagation offer the best genetic stability of the multiplied material.

· Due to the high level of infection with viruses (97% in the existent flower plantation) there have been initiated researches in order to create an embedded material with a high biological value, free of viruses and systemic diseases. The efficiency of the release of viruses by tissues culture was maximal ( 40,30% ) at small meristems (of 0,2 mm) and then dropped step by step, along with the rise of the meristem size.

· The effect of the release of viruses is very obvious due to the quality of flowers. All the qualitative studied parameters have been substantially improved.

· The flower production at the plants free of viruses has been higher with 38,52%. By cumulating the favourable effect, due to the productivity rise and quality of flowers, it has been achieved a rise of the revenues at the culture free of viruses with 45,12%,  comparing to the infected culture.

· On the grounds of the performed experiences, it has been put into practice them obtained results, elaborating for this purpose a technology of producing the embedded material free of viruses.
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