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Abstract: The present study aimed to evaluate the in vitro micropropagation and 
conservation potential of wild native stone fruit trees, part of the genus Prunus. The 
results obtained suggest that the type of explants used can affect the establishment and in 
vitro propagation of these wild species. Shoot tips can adapt easier compared to other 
type of explants used. The presence of BAP hormone, is necessary to promote the 
proliferation of our four plant species explants during the first stage of in vitro 
propagation. Plantlets development and their micropropagation coefficient values suggest 
their adaption to the in vitro multiplication phase. In this study the use of BAP in low 
levels, induct shootformationwith higher values of length, number of leaves and 
additional buds compared to higher concentrations of it. The results obtained on the in 
vitro rooting process, indicate that the reduction of mineral concentration of MS media 
nutrient, in half of their normal values, and the presence of auxin in high levels can affect 
the stimulation and formation of new roots. Applying the darkness regime during the 
rooting phase gave a positive effect in rhizogenesis process of Prunus species. Using 
slow growth techniques (low temperatures) we could storage our Prunus stone fruits for 
aperiod from 3.5 months to7.5 months. 
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INTRODUCTION 

Micro propagation is the process of vegetative growth and multiplication from plants tissues or seeds. It is 
carried out in aseptic and favorable conditions on growth media, using various plant tissue culture 
techniques1. Tissue culture is based on concept of totipotency; the ability of plant cells and tissues to 
develop into whole new plant2.  

Albania represent one of the European countries with reach flora, due to relief variations, favorable 
climatic condition, geographical position a different geological and soil layers. About 30 % of European 
flora is grown in Albania as a great national asset with economic and Albano logical values 3. Part of this 
valuable reservoir of germplasm is native and cultivated Prunus species as: P. spinosa, P.cerasifera, P. 
persica, P. armeniaca etc.  

Many of the native cultivars of Prunus genera geographically distributed in all the Prunus area of the 
country call for attention because they constitute an essential genetic resource which is very precious for 
hybridization work and for stone fruit breeding. Social economic and environmental impacts justify the 
need to preserve these genetic resources 4. Tissue culture techniques are of great interest for the colleting, 
multiplication and storage of plant germplasm5,6. Thus, great effort is being made to get appropriate 
regeneration protocols for these plants and recent reports have been published for different Prunus 
species, as in apricot 7, cherry 8 and peach 9. 

Regeneration of stone fruit trees is usually difficult to achieve and, while success has been obtained using 
juvenile tissues, few reports exist from mature plants 7. Some of these works, as well as other previous 
reports on apricot and plum 10’11 involved multiple steps and manipulations that include transfers to 
different media, successive changes in environmental conditions, and preconditioning of source plant 
material, suggesting that organogenesis is affected by several factors, some of them not precisely defined. 

The present study aimed to evaluate the in vitro establishment, proliferation and multiplication potential 
of native stone fruit trees, part of the genus Prunus. 

MATERIAL AND METHOD 

Explant desinfection: Active shoot tips and lateral buds of 4 Prunus population subject of our study, 
before the inoculation process under laminar flux, were treated with a) 70º ethanol solution (1 minute) 
and rinsed three times in distilled water, followed with 0.01% HgCl2 solution for several minutes (again 
rinsed three times in distilled water); b) shoot tips that preliminary were rinsed with run water (30-60 
minutes), were immerse in NaOCl 0.3% solution (10 minutes) than merged with amphiciline antibiotic (5 
minutes), at the end rinsed severel time with distilillated water under laminar flux.  

Type of nutrient medium used: Prunus species under this study were inoculated in two different 
nutrient medium; basic nutrient medium MS12 and the modified nutrient medium for wood plants species 
WP 13. Based on the initial results obtained for each Prunus sp. the appropriate medium is selected for the 
proliferation and multiplication of plantlets.  

‘In vitro’ micropropagation: 

Stage 1. Explant proliferation of Prunus armeniaca: Both types of nutrient medium MS and WP were 
used for this first stage. In the basic solutions of macro and microelements were added: MS medium: (i) 
mio-inositol 100 mg l-1 (ii) BAP 0.7 mg l-1, GA3 0.1 mg l-1, ANA 0.01 mg l-1. Type of carbohidrate 
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used, saharoze 3%, for nutrient solidification was used agar 0.6% and nutrient pH at the level of 
5.9. 

WP medium: (i) mio-inositol 100 mg l-1 (ii) BAP 1 mg l-1.  Type of carbohidrate used, saharoze 3%, for 
nutrient solidification was used agar 0.6% and nutrient pH at the level of 5.6. 

Stage 2. Subculture. Medium used for this stage is the same ofthat of proliferation one, WPM. Shoot tips 
with minimally two leaves were inoculated in the nutrient medium. 

Stage 1. Explant proliferation of woody plants: P. cerasifera, P. persica and P.spinosa. Explants were 
tested in both MS and WP nutrient medium. MS first medium: (i) mio-inositol 100 mg l-1  (ii) BAP 0.7 
mg l-1, GA3 0.1 mg l-1 and ANA 0.01 mg l-1. Type of carbohidrate used, saharoze 3%, for nutrient 
solidification was used agar 0.6% and nutrient pH at the level of 5.9. 

MS second medium: (i) mio-inositol 100 mg l-1 (ii) BAP 1 mg l-1, GA3 1 mg l-1  absence  of ANA. Type 
of carbohidrate used, saharoze 1% for nutrient solidification was used agar 0.3% and nutrient pH at the 
level of 5.9. 

WP modified medium: (i) mio-inositol 100 mg l-1 (ii) BAP 1 mg l-1. Type of carbohidrate used, saharoze 
3%, agar was added at the level of 0.6% and the pH was precisenned on 5.6. 

Stage 2. Subculture: Nutrient medium used for this stage was MS supplemented with BAP in different 
amounts: (i) 0.3 mg l-1, (ii) 0.7 mg l-1 and (iii) 1 mg l-1. 

Also is added a different type of auxine, AIB 0.1 mg l-1 and at the and phitohormone GA3 0.3 mg l-1 . 
Saharose as carbohidrate (3%) and agar for medium solidification (0.6%). Nutrient medium pH was 5.6. 

Stage 3. Plantlets rooting initation and development: Based on similiar studies on rooting process on 
species of genus Prunus14-17, at this stage in vitro developed shoots with an average of 4-6 leaves were 
placed in  different nutrient medium. Plantlets also were tested for the impact of light/darkness effect on 
rooting promotion. Specifically plantlets were placed for a period of 12 days in complete darkness 
followed by a regime of photoperiode 16 hour lightness/8 hours darkness. 

Terms of cultivation in the cultured room. After labeling with the name and type of explants, date of 
culturing, all the cultures were placed in culture chamber with controlled physical parameters 
(temperature 23⁰C ±2⁰C, lighting intensity 2000 lux and photoperiod 16 hour lightness/24 hours). 

Plant material in vitro storage by using minimal growth method: After subcultering, in vitro plantlets 
were hels for a period of two weaks in normal conditions of in vitro culture (temp. 23⁰C ±2⁰C, 
photoperiod 16 hour lightness/24 hours). Subsequently this period the plants were storage in refrigirator at 
a  4° C of temperature in darkness.  

Experimental results elaboration: The performance of the experiments and the determination of the 
rigeneration and propagating potencial is determinated by biometric indicators such us: Survial rate in %; 
main shoot length; number of buds and lateral shoots developed per explant; number of leaves, root 
length etc. In vitro plant material were photographed with digital photographed camera.  

RESULT AND DISCUSSION 

Results of desinfectation method: Among two treatments of desinfectations used on our Prunus 
explants, the one of NaOCl combined with amphiciline antibiotic, resulted unpropieded for the “in vitro” 
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establishment (100% of Prunus explants were infected). Desinfectation method of 0.1% HgCl2 resulted 
succesfull with a high survival rate of 88.46% for Prunus spinosa explants, satisfactory for plums 
explants on a level of 58.97%, meanwhile 66.6% and 89.74% were the survival rate respectitavely for 
P.armeniaca and P.persica explants used in our study. Results obtained coincide and are within the limits 
of results reported from other authors 14,18,where the survival rate of Prunus sp. vary from 27-93%. 

Results of the proliferation phase: Type of medium used effected the proliferation process of Prunus 
explants, emphizising the idea that the composition with micro and macro elements and the presence and 
type of hormones, can effect the prolferation process of plant material. MS media were appropriate for the 
proliferation of our three Prunus explants, plum, blackthorn and peach repectitavely proliferated in 70%, 
57.14% and 47.82% (Fig.1). WP media was promotive for the establishment and the proliferation of 
apricot explants in the level of 62%, while in the same media P.spinosa exlpant reacted negatively (5.36% 
of proliferation).  

Reports from other studies suggest the use of MS media in comperison with different nutrient media for 
the establishment and “in vitro” multiplication of Prunus spieces. Results obtained in our study coincide 
with those published in similiar studies for Prunus sp7,19,20. According to other researches19 the 
proliferation level of plum explants on basal MS media was 20-80%. Prunus persica explants react 
positively on MS full media (60 % prolferation) in comperison with half MS media21. According to other 
studies22 the reason why full strength MS was not being successful for culturing apricot explants might be 
attributed to high concentration of nitrogen and/or high total salts. Nitrogen concentration in WPM is less 
than that of MS medium. 

 

 

Figure 1: Buds and shoot tips of Prunus sp. during proliferation. 
 
Shoot length results of our 4 Prunus sp. during proliferation phase  originated from active shoot tips 
(Figure 2). Plantlets originated from apricot shoot tips, presented a mean shoot length higher in value 
(10.6 mm), than other plantlets.  
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Figure 2:Data of Prunus sp. length plantlets originated from shoot tips 
 

 
 

Figure 3:Prunus cerasifera plantlets during in vitro proliferation 
 
Plums plantlets were the one with the higher number of leaves (8.6 leaves/explant) and Punus persica that 
with the lower results (3.65 leaves/explants, Fig.3). 
 

 
Figure 4:Data on number of leaves Prunus sp. plantlets originated from shoot tips during proliferation 
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We obtained different results from Prunus plantlets originated from lateral buds. Data show that in this 
case Prunus armeniaca plantlets presents the higher results (7.25 leaves/explants) and Prunus spinosa the 
lower one (4.8) for the same parameter (Figure 5). 

 
 

Figure 5: Data on number of leaves Prunus sp. plantlets originated  
from lateral active buds during proliferation 

 
Plantlets of apricot and plums originated from lateral buds show the higher values in shoot length 
parameter meanwhile peaches plantlets are those with the lower value (3.65mm, Figure 6). 
 
 

 
 

Figure 6: Data of Prunus sp. length plantlets originated from lateral active buds during proliferation  
 
Type of explants used affected the dynamic of development of our four Prunus spieces. Plantlets 
originated from active shoot tips presented a mean shoot length higher (for 4 Prunus sp.) during the 
proliferation stage, in comparison with plantlets originated from lateral buds. Within the same species WP 
media resulted positive for shoot tip explants of apricot beside lateral active buds; we recorder the same 
for Prunus spinosa plantlets but inoculated in MS media, meanwhile plantlets of two other Prunus 
species in our study originated from lateral buds presented lightly higher values in ‘in vitro’ 
multiplication than shoot tips inoculated in the same type of media. 
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Figure 7: Comparison of plantlets shoot length during proliferation among types of explants used 

 

 
 

Figure 8: Comparison of ± number of leaves among Prunus sp.  
during proliferation based on type of explants used.  

 
 
Data recorded for nr. of leaves parameter show that plantlets originated from lateral buds, presents lightly 
higher values (fig.8) in compare with plantlets formed from shoot tips explants, for the same terms of 
experiment. Type of media used in this case doesn’t influence in essential distinctions for nr. of leaves 
parameter for all of our Prunus sp. 
 
Results of multiplication phase: During the second phase Prunus sp. plantlets presented higher value in 
number of leaves parameter (±10.55) in comparison of first phase (±5.65). Prunus plantlets show a high 
coefficient of variation for the same parameter. As it is shown (fig.9) does not exist any significativ 
difference in nr. of leaves parameter among plantlets originated from shoot tips explants and type of 
media used. 
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Figure 9: Comparison of ± number of leaves among Prunus sp. during subculture  
originated from shoot tips. 

 

Type of media used affected the development of Prunus plantlets for the shoot length parameter. As it is 
shown (fig.10) Prunus armeniaca plantlets cultured in WP media( absence of GA3) presented higher 
values (± 21.65mm) within the same levels of probability in compare of three other Prunus sp. cultured in 
MS media (presence of GA3). “In vitro” shoot elongation is a critical process within the micro 
propagation system; it considerable depends from the composition of nutrient media23. The use of 
saharoze as source of carbohydrate (30 g) in WP media in our study resulted in plantlets with a height 
more than 2 cm. This result is in accordance with those published from other authors24, for the same type 
and amount of carbohydrate used. During this phase our Prunus plants originated from shoot tips 
represented duplicated in mean shoot length parameter in comparison with the values measured during the 
first phase of in vitro micropropagation. 

 
 

Figure 10: Comparison of ± shoot length among Prunus sp. during subculture originated from shoot tips. 
 
Plants originated from lateral buds presented a high coefficient of variation 39.48% for the nr. of leaves 
parameter. Type of media affected the results of nr. of leaves biometric parameter for the same terms of 
experiment used for all our Prunus spieces. MS media used has favoured the development of leaves in 
plums plantlets as well as in peaches and blackthorn(Fig.11, 12), meanwhile we couldn’t say the same for 
WP media used for apricot plantlets. 
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Prunus plantlets in our study presented an average of shoot length duplicated (±13.77 mm), in compare of 
the first phase of ‘in vitro’ micropropagation measured for the same trait (±5.98 mm). Data recorded show 
(fig.13) an predominance in shoot length of Prunus persica plantlets (±19.55 mm) in compare of three 
other Prunus species, their values are quadruplicated during this phase. Plantlets presents 49.51% 
coefficient of variation among them for the same trait. 

 
 

Figure 11: Comparison of ± number of leaves among Prunus sp. during subculture originated from 
lateral buds 

 
 

 
a 

 
b 
 

Figure 12:(a) Plums plantlets; (b) Peaches plantlets during subculture 
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Figure 13:Comparison of ± shoot length among Prunus sp. during subculture  
originated from lateral buds 

 

Although plums and apricot plantlets are cultured in different type of media, they presented similar values 
for the same trait, suggesting that the composition of nutrient media doesn’t affect the expression of the 
trait.  

Type of explants used for Prunus persica and Prunus armenica influenced the results during the second 
phase for the shoot length parameter. In vitro multiplication of Prunus persica plantlets, cultured in MS 
media (in the presence of BAP 0.3 mg l-1, AIB 0.1 mg l-1 GA3 0.3 mg l-1) favored the development of 
plantlets originated from lateral buds, with higher values of shoot length, in comparison of shoot tips 
explants used in the same type of nutrient media (fig.14). 

 
Figure14: Comparison on shoot length among Prunus sp. based on type of explant  

 
 
Meanwhile apricot plantlets originated from shoot tips explants inoculated in WP nutrient media ( only in 
the presence of BAP 1 mg l-1), presented higher values of shoot length parameter (Fig.15 & Fig.16) in 
comparison with plantlets originated from lateral buds. Even in this case, the trait under study (type of 
explants) is different not only between species but also within the same specie for the same terms of 
condition, suggesting that the micropropagation of apricot plantlets is most favored if as initial explants 
are used active shoot tips beside lateral buds. 
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Figure 15: Apricot plantlets during subculture  

 

Type of initial explants inoculated in nutrient media, affected the results measured for the number of 
leaves parameter during the multiplication stage of our Prunus in vitro propagation (Fig.16). As it is 
shown, there are no significant differences in Prunus spinosa plantlets originated from two types of 
explants for the nr. of leaves parameter, meanwhile data recorded suggest that for plums plantlets type of 
explant used play an important role, favored shoot tips explants. There is a diminutive distinct for the 
same trait in the case of Prunus persica plantlets, in favor of lateral active buds. 

 

 
Figure 16: Comparison of ± number of leaves among Prunus sp. from two types of explants used, during 

subculture  
 

RESULTS OF ROOTING PHASE 

 

Results obtained on in vitro rooting process show that the reduction of the mineral concentration in the 
MS medium (1/2 MS medium) is assocciated with the rootlets genesis. The aplication of β-indol butiric 
acid (AIB 1 mg l-1) play a positive role on root genesis, its absence in the nutrient medium was 
accompanied with no root development on our Prunus plantlets, emphazising the idea that the 
administration of this phitohormone from the plants explants is necessary for the stimulation and 
development of rooting process.  

According to the obtained results from the 5 rooting medium used in our study, the only one with the half 
concentration on microelements in their values, the presence of phitohormone ANA 2 mg l-1, 
photoperiode 16 light/ours and 8 ours/darkness develop rootlets in a percent of 10 % for apricot plantlets. 
The remainder was subject of callusgenesis, reaching up to 60 % (Fig.17.a).  
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 Lower concentration of auxine hormone in the nutrient medium accompanaied with lower concentrations 
of saharoze didn’t lead to the callus genesis process, in the plants shoots. Our root initation results on 
apricot shoots, goes within the limits reported 25 on “in vitro’ rooting of 11 peaches cultivars (6-95% 
rooting explants). We didnt record any significant difference in biometric parameters (shoot length and nr. 
of leaves) between our sudied Prunus sp.. Similiar results on increase in percentage of callusgenesis at 
higher concentrations of ANA 5 -7.5 mg l-1 in half MS medium is reported in in vitro propagation of 
Prunus persica cultivars in a percentage of 20-40% 21. In our study the use of auxine phitohormone in 
high concentration stimulates the organogenesis, meanwhile its absence or low levels inhibits root 
genesis. 

 

 
 

Figure 17. (a) Plantlets in callus: (b) Prunus cerasifera in rooting;( c) Prunus armeniaca in rooting 
 

The application of 2 weeks of darkness regime followed from 8 weeks cultured in 16 our light regime (1/2 
MS medium, AIB 1 mg l-1), effected positivily rooting process (Fig. 17 b.c). As a result apricot exlants 
increased the percente of rooting in the level of 20%, meantime wild plums explants rooted in a 
percentege of 18%. Similiar results are reported 22 where plants of control in the absinence of AIB didn’t 
root, while the use of AIB 1-2 mg l-1 effect positively the rooting of apricots cultivars from 26.7% to 
53.3%. 

The presence of darkness during proliferation stage, influence positivily the rooting process but was 
followed by clorozes and necrozes signs on our leaves plantlets. 

Results of in vitro storage: Prunus plantlets under study were stored by using low temperature technique 
(4⁰C in refrigirator), in a period of 7.5 months (Prunus armeniaca) and 3.5 months (Prunus cerasifera). 
The rigeneration level of our plants from the storage was high. Our results is higher of that reported from 
other authors 26 on Prunus armeniaca sp., according to whom, the storage in low temperatures riched up 
till 4.5 months. Intersting to mention was the insignificativ morphological differences between plantlets 
that were under storage. The abilitty of plants in low temperature to have no changes in shoot length 
parameter might be the result of the acumulation of abscisic acid, which couses the slow growth of shoots 
in this terms 27, also might be due to the overproduction of ethylene as a result of osmotic process, low 
lightning level and stress to temperatures 28.  The application of minimal growth method appeares the 
appropriate way for the international exchange of Prunus sp. plant germplasm. 
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CONCLUSION 

The results obtained suggest that the type of explants used can affect the establishment and in vitro 
propagation of these wild species. Shoot tips can adapt easier compared to other type of explants used. 
The presence of BAP hormone, is necessary to promote the proliferation of our four plant species 
explants during the first stage of in vitro propagation. Plantlets development and their micropropagation 
coefficient values suggest their adaption to the in vitro multiplication phase. In this study the use of BAP 
in low levels, induct shoot formation with higher values of length, number of leaves and additional buds 
compared to higher concentrations of it. The results obtained on the in vitro rooting process, indicate that 
the reduction of mineral concentration of MS media nutrient, in half of their normal values, and the 
presence of auxin in high levels can affect the stimulation and formation of new roots. Applying the 
darkness regime during the rooting phase gave a positive effect in rhizogenesis process of Prunus species. 
Using slow growth techniques (low temperatures) we could storage our Prunus stone fruits for aperiod 
from 3.5 months to 7.5 months. 
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