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What are synthetic seeds? 

Synthetic seeds are represented by artificially 
encapsulated explants (somatic embryos, axillary buds, 

shoot tips, cell aggregates) that can be used for 
seeding and posses the ability to generate plants (in 
vitro or in vivo), even after a certain period of cold 

storage.  

Synthetic seeds can be used for the clonal 
propagation of endangered species, elite 
genotypes, species that normally do not 

produce seeds or where the seed production is 
problematic. 

The technology of synthetic seeds can also be 
used to exchange plant material between 

laboratories and institutions and for 
short/medium time conservation of plant 

germplasm.  

Shoot tip of Kalanchoe blosseldiana 
encapsulated in alginate solution 

Encapsulated nodal segments of Ipomea 
batatas 



Materials and Methods 

Explant encapsulation 

Encapsulation was done under sterile conditions, using nodal segments and shoot 
tips of Kalanchoe blossfeldiana and Ipomea batatas from in vitro grown cultures. 



Materials and Methods 

Explant encapsulation 

Two variants of sodium alginate 3% (w/v) solution, with different concentrations of 
sucrose, were used for encapsulation: one with 2 % (w/v) sucrose and one with 4 % 

(w/v) sucrose  and one solution of CaCl2  100 μM. 

V1  

Macro MS 10 X - 100 ml/L 

Micro MS 1000 X – 1 ml/L 
FeNaEDTA 200 X – 5 ml/L  

Vitamins (MS) 100 X – 10 ml/L  
Inositol 100 X – 10 ml/L  
Sodium alginate – 30 g/L 

Sucrose – 20 g/L 

V2 

Macro MS 10 X  - 100 ml/L 

Micro MS 1000 X – 1 ml/L 
FeNaEDTA 200 X – 5 ml/L  

Vitamins (MS) 100 X – 10 ml/L  
Inositol 100 X – 10 ml/L  
Sodium alginate – 30 g/L 

Sucrose– 40 g/L 

pH was adjusted to 5,8. Solutions were sterilized in the autoclave for 20 minutes, 
at 121 ° C , and at a pressure of 1,1 bar 



Materials and Methods 

Explant encapsulation 

Explants were pipetted with a small quantity of sodium alginate solution and then 
introduced in the CaCl2  solution. During ion exchange, the solution with  explants was 

constantly stirred on a magnetic stirrer, at  100 rpm. Immersion time was 10 or 30 
minutes, after which the encapsulated explants were rinsed 3 times in sterile bidistilled 

water.  



Materials and Methods 

Synthetic Seeds Conservation 

MS X MS X/2 MS X/4 

Macro MS 10 X  100 ml/L Macro MS 10 X  50 ml/L Macro MS 10 X  25 ml/L 

Micro Ms 1000 X  1 ml/L Micro Ms 1000 X  0,5 ml/L  Micro Ms 1000 X  0,25 ml/L 

FeNaEDTA 200 X  5 ml/L  FeNaEDTA 200 X  5 ml/L FeNaEDTA 200 X  5 ml/L 

Vitamins (MS) 100 X 10 ml/L Vitamins  (MS) 100 X 10 ml/L Vitamins (MS) 100 X 10 ml/L 

Inositol 100 X 10 ml/L Inositol 100 X 10 ml/L Inositol 100 X 10 ml/L 

Sucrose  30 g/L  Sucrose 30 g/L Sucrose 30 g/L 

Synthetic seeds were stored in the fridge, at 6 ° C , in liquid medium and under dark 
conditions. Storage mediums were composed of sucrose and MS salts in different 

concentrations.  

Storage media variants 



Materials and method 

Seeding of Synthetic Seeds 

 Ipomea batatas synthetic seeds were sown on MS (-) medium, after a storage period of 7 

days. Kalanchoe blossfeldiana synthetic seeds were sown on MS (-) medium, after 7, 30 and 120 

days of storage. All operations during sowing were done under sterile conditions.  

 After inoculation on MS medium, synthetic seeds were transferred in the growing chamber, 

at 9280 lx intensity, 16 hours photoperiod, 22 ° C  and 50 % humidity.  



Materials and Methods 

Acclimatization 

Rooted shoots of Kalanchoe blossfeldiana, obtained from the synthetic seeds stored for 
30 days ,were used for acclimatization, after 70 days of in vitro culture on MS (-) media.  



Results and discussions 

Ipomea batatas 

In vitro germination 

On average, explants immersed for 10 minutes in CaCl2 had a better response during the first 7 

days of the culture (81,11 %) , compared with explants that were immersed for 30 minutes (57, 22 

%). V2 X/2 was the only variant that showed better results when immersed for 30 min (100 %), 

compared to the ones immersed for only 10 minutes (60 %). 

Ipomea batatas synthetic 
seed after inoculation 
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Results and discussions 

Ipomea batatas 

In vitro germination 

For the seeds immersed for 10 minutes, the germination percentage did not increase 

significantly during the second week of culture (82,46 %, compared to 81,11 %). On contrast, the 

percentage of germination of the seeds immersed for 30 minutes rose from 48,89 % in the first week 

to 65, 38% in the second week of culture. 
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Results and discussions 

Ipomea batatas 

Rooting 

Rooting of synthetic seeds was realized 
in absence of rooting treatments, on 
the same media used for inoculation. 

 The percentage of rooted shoots 
differed from 0,05 % for V1 X (10 

min) to 75 % for V1 X (30 minutes). 
Except for V1 X (30 min) and V2 

X/4 (30 min), all variants recorded 
a rooting percentage below 50 % 
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Results and discussions 

Kalanchoe blossfeldiana 

In vitro germination 

0

10

20

30

40

50

60

70

80

90

100

V1 X V1 X/2 V1 X/4 V2 X V2 X/2 V2 X/4

Germination percentage (after 14 days) 

10 minute

30 minute

After a storage period of 7 days, synthetic seeds immersed for 30 min had a higher response 
(96,6 %), compared to the ones immersed for only 10 min (92.5 %). The rooting percentage of 
Kalanchoe was 100 %, except for 3 variants: V1 X/4 (10 min), V2 X/2 (30 min) and V1 X/4 (10 

min). %.  



Results and discussion 

Kalanchoe blossfeldiana 

In vitro germination 
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Germination after two weeks from inoculation decreased from 96,6 % to 48,3 % when 
increasing the storage period from 7 to 30 days. The highest germination percentages were 
recorded for the variants that had the lowest concentration of MS salts (V1 X/4 and V2 X/4). 

Observations were made on 
synthetic seeds immersed for 30 
minutes in CaCl2  and stored for 

30 days at 6 ° C. 



Results and discussions 

Kalanchoe blossfeldiana 

Rooting 

Rooting of encapsulated explants was accomplished without hormonal treatments, on 
the same inoculation media. Observations were made 14 days after inoculation.  
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Results and discussions 

Kalanchoe blossfeldiana 

Rooting 
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 Results and discussions 

Kalanchoe blossfeldiana 

Growth 
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Average shoot growth (mm)   Best growth was observed at 

concentrations of MS salts reduced to a 

quarter: V1 X/4 (15,8 mm) and V2 X/4 (13,8 

mm), followed by the variants with halved 

concentrations: V1 X/2 (13 mm) and V2 X/2 

(7,8 mm) 

 Shoot length was measured after 60 days of culture. Observations were made on synthetic seeds 

of Kalanchoe blossfeldiana immersed for 30 min CaCl2  and stored for 30 days 6 ° C 



Results and discussions 

Kalanchoe blossfeldiana 

Average number of leaves 
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   Statistically, no differences were recorded 

regarding the concentration of sucrose in the 

alginate solution.  

The lowest salt concentration of the 

storage media recorded  the highest average 

number of leaves: X/4 and X/2 with no 

significant differences between the two 

variants.  

  Average number of leaves was recorded after 60 days of in vitro culture of the seeds 

immersed for 30 minutes and stored for 30 days at 6 ° C. 



Results and discussions 

Kalanchoe blossfeldiana 

Acclimatization 

Two weeks after  transferring in vitro rooted shoots to in vivo environment, the percentage of 

viable shoots was 100 % for all variants. 



 Conclusions and recommendations 

 Faster germination in the first week can be achieved by decreasing the immersion time from 30 
minutes to 10 minutes. However, the synthetic seeds are harder to manipulate and the storage 
capacity may decrease if stored for longer periods. 
 
 Ipomea batatas explants used for encapsulation should be treated with rooting hormones; 
without treatments, the rooting percentage was below 50 % for all variants. 

 
 Kalanchoe blossfeldiana synthetic seeds showed better germination results, compared to 
Ipomea batatas. Germination percentages were above 90 % for all variants.   

 
 With the increase of storage time from 7 to 30 days, the percentage of viable explants decreased 
from 96 % to 48,3 %. Best results were observed in synthetic seeds stored in the media with the 
lowest concentrations of MS salts.  

 
 Rooting of encapsulated explants of Kalanchoe blossfendiana can be accomplished without 
hormonal treatments. The rooting percentage was 100 % for all alginate and medium variants.  

 
 The percentage of sucrose in the alginate solution did not significantly influenced  the viability 
and the growth of the encapsulated explants.  Instead, statistical tests  revealed significant differences 
between the salt concentration of the storage media. Best results were observed at the lowest 
concentrations (X/4, followed by X/2). 


