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ABSTRACT: Storage of plant species with high commercial potential 
as ornamental or for the alimentation and pharmacological has been 
used to preserve genetic variability and allowed the study of its 
properties in a controlled environment through the use of in vitro 
culture techniques. In this study, shoot tip explants of Paulownia 
tomentosa were excised from in vitro grown shootlets and cultured on 
Murashige and Skoog (MS) medium supplemented with 30 g l-1 

sucrose (control) and different concentrations of sucrose or sorbitol 
(20, 40, 50 and 60 g l-1) and in combinations (10 + 10, 20 + 20, 25 + 25 
and 30 + 30 g l-1) and incubated under 18 °C in complete darkness for 
2, 4, 6, 8 and 10 months. Results showed that all shoot tip explants 
conserved on MS medium augmented with different concentrations of 
sucrose or sorbitol and their combinations for 2 months, at the level of 
30 g l-1 sucrose (control) for 4 months recorded the best survival 
percentage (100%). At the end of storage period (after 10 months), the 
highest survival percentage (83.33%) was noticed when explants were 
conserved on MS medium with 30 g l-1 (control) or 50 g l-1 sucrose. 
Meanwhile, the lowest survival percentage (25.00%) was achieved 
when explants were conserved on MS medium with 10 g l-1 sucrose + 
10 g l-1 sorbitol. Moreover, it was observed an increasing of shoot 
length and number of proliferated shoots/explant during storage 
periods except all treatments with sorbitol and the treatment with 
sucrose plus sorbitol (10 + 10 g 1-1) remained without change in all 
storage periods. 
 
Key words: in vitro storage, Paulownia tomentosa, slow growth, 

sorbitol, sucrose. 
 

INTRODUCTION 
Paulownia is a genus belonging to 

family Paulowniaceae (Scrophulariacae) 
indigenous to China and including nowadays 
over 20 species (Barton et al., 2007). 
Paulownia is very adaptable, widely 
distributed and extremely fast growing under 
optimum conditions. The timber is light yet 
strong, dries fast and has a beautiful grain, 
does not warp or crack and deform easily. 
The wood is easy to work with, and has 
excellent insulation properties. The trees can 

be used for reclamation of mined areas and 
especially for afforestation purposes, for 
making furniture, wooden details for planes 
and ships and other purposes useful for the 
industry (Zhu et al., 1986). The application 
of micropropagation techniques in agro-
forestry was essential because it offers a 
rapid way of producing genetically uniform 
cloned stock with high quality (Jagannathan 
and Micheal, 1986). Many authors reported 
the micropropagation of Paulownia sp. 
through bud formation from intermodal 
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explants of P. kawakamii (Lobna, 2008) and 
P. elongata (Ipekci, 2003).  

Paulownia species are rich in phenolic 
substances distributed in different parts and 
tissues of the tree (Smejkal et al., 2007; Si 
et al., 2013). It is one of the most useful 
medicinal plant species, tablets and 
injections derived from leaf, fruit and wood 
extracts are effective for bronchitis, 
especially relieving cough, reducing phlegm 
and blood pressure. Each of these parts 
contain one or more bioactive components, 
such as ursolic acid and matteucinol in the 
leaves (Ting et al., 2016). 

Medicinal plants became the main 
constituents for medicines, food and other 
phyto-industries, these plants are endangered 
due to their extensive use in medicine, food 
and beverages industry. So, conservation of 
these natural resources is high priority. In 
vitro conservation of several ornamental 
species has applications based on the 
reduction of the metabolic activity on growth 
rate of in vitro cultures by modifying the 
culture medium and/or the culture conditions 
and prolong the duration between 
subcultures (depending on the species) 
without negatively affecting their regrowth 
(Engelmann, 2004; Lambardi and Ozudogru, 
2013). 

Using sucrose as osmotic agent was 
reported to reduce growth rate of the in vitro 
grown explants. Increase the level of sucrose 
in the media decrease the water content in 
the cell of plant and volume of cells, this 
decrease in cell volume would result in 
lower turgor pressure in the cells due to 
reduction of growth (Taiz and Zeiger, 2002). 
In this respect, 0.2 M sucrose was highly 
recommended for in vitro conservation of 
many plant species due to its ability to 
reduce growth and to maintain recovery after 
storage at full capacity (Rabba'a et al., 2012; 
Sharaf et al., 2012; Tahtamouni et al., 2001; 
Younis, 2012).  

Sorbitol is a sugar alcohol was used on 
shoots conservation of Saintpaulia ionantha 
to decrease the shoot height irrespective of 

its concentration (Moges et al., 2004). 
Sorbitol has also reduced growth in 
Amygdalus communis and extended the 
subculture intervals to up to 4 months (Shibli 
et al., 1999). Sorbitol at 0.1 M concentration 
was found to be effective in decreasing 
growth in Teucrium polium L. and Acheillea 
frarantissima respectively as reported by 
Rabba'a et al. (2012) and Younis (2012).  

The use of low temperature from 4 to 
18 °C and nutrient medium supplementation 
osmo-regulators with sucrose have been used 
to conserve explants for clonal propagation 
such as tubers, roots and ornamental species 
(Ozudogru et al., 2010). The low 
temperature increases the transfer interval to 
new medium and often regardless of the type 
and concentration of carbohydrate used 
(Lima-Brito et al., 2011).  

The main goal of this study was to 
evaluate the best survival and recovery of 
paulownia shoot tips after storage on MS 
medium containing different sucrose and 
sorbitol concentrations at low temperature. 

MATERIALS AND METHODS 
This study was carried out in the in vitro 

Storage Plant and Cryopreservation 
Laboratory at National Gene Bank, 
Agricultural Research Center, Giza, Egypt 
from 2018 to 2019 years. 
In vitro propagation: 
Plant collection and surface sterilization: 

Stem nodes of 10-15 cm long were taken 
from adult selected trees in the greenhouse at 
National Gene Bank at the beginning of 
April, 2018. After removing the leaves, 
shoots were put under running tap water for 
about one hour, then sterilized under laminar 
flow hood condition. Sodium hypochlorite 
solution was prepared using commercial 
bleach “Clorox” (5.25% available chlorine) 
at 10% concentration. The shoots were 
dipped for 10 minutes in such solution 
before rinsing three times in sterile distilled 
water, 5 minutes for each rinsing.   
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Culture media and growth conditions:  
After the sterilization, stem nodes were 

cultured in establishment culture media. The 
pH of different media was adjusted to 5.7 
before autoclaving at 100 K. pa (1.5 P.S.I) 
and 121°C for 20 minutes, then left to cool 
for 24 hours before being used. The cultures 
of different experiments were incubated at 
temperatures almost maintained between 
25±2 °C and photoperiods of 16 hours day 
and 8 hours night supplied by fluorescent 
lamp to provide light intensity of 3000 lux. 

For establishment stage, stem node 
explants was separately cultured in 250 mm 
jars filled with 25 ml of full strength 
Murashige and Skoog (1962) (MS) or Lloyd 
and McCown (1980) (WPM) medium plus 
3% sucrose, 0.7 % agar and supplemented 
with Benzyl Adenine (BA) at 0.0 (control), 
0.2 or 0.5 mg 1-1 in combination with 
Naphthalene Acetic Acid (NAA) at 0.0 or 
0.05 mg 1-1. Survival percentages, and shoot 
length (cm) were determined after four 
weeks.  

For proliferation stage, approximately 
uniform growing shoots 1.5 cm in length 
were aseptically transferred after four weeks 
to proliferation medium according to Ely et 
al. (2013) which was consisted of MS salts 
and vitamins supplemented with BA at 2.0 
mg l-1 in combination with NAA at 0.05 
mg l-1. The shoots were cultured into 250 
mm glass jars filled with 25 ml of medium. 
The proliferated shoots were subcultured 
onto fresh medium each of 4 weeks period. 
For rooting stage, uniform proliferated 
shoots about 2 cm in length from the 3rd 
subculture were transferred to 250 mm glass 
jars filled with 25 ml of rooting medium 
which consisted of MS medium with 
vitamins according to Nada and Taoufik 
(2013) plus 3% sucrose, 0.7 % agar and 
supplemented with IBA 0.5 mg l-1. Rooted 
shoots were rinsed with tap water to remove 
the medium from the roots and put it in a 
Rizolex fungicide (1.0 g l-1) for 2 min before 
transplanting into a mixture of peat moss : 
sand (1 : 1 by volume) for 6 weeks in growth 
chamber (22 °C ± 1) before being transferred 

to the greenhouse with artificial lighting and 
80% relative humidity. 
In vitro storage: 
Storage conditions:  

Shoot tip explants of paulownia (1 cm long 
and 2-3 leaves) were taken from in vitro 
cultures after the 3rd subculture and separately 
cultured in 150 mm jars filled with 25 ml of 
full-strength MS medium plus 0.7 % agar and 
different concentrations of sucrose or sorbitol 
alone and in a combination as follows: 
1. Sucrose at 30 g l-1 (control). 
2. Sucrose at 20 g l-1. 
3. Sucrose at 40 g l-1. 
4. Sucrose at 50 g l-1. 
5. Sucrose at 60 g l-1. 
6. Sorbitol at 20 g l-1. 
7. Sorbitol at 40 g l-1. 
8. Sorbitol at 50 g l-1. 
9. Sorbitol at 60 g l-1. 
10. Sucrose at 10 g l-1 + sorbitol at 10 g l-1.  
11. Sucrose at 20 g l-1 + sorbitol at 20 g l-1.  
12. Sucrose at 25 g l-1 + sorbitol at 25 g l-1.  
13. Sucrose at 30 g l-1 + sorbitol at 30 g l-1.  

All cultures were stored at 18 °C in a 
complete darkness. Survival percentage of 
shoot tip explants of each treatment was 
recorded at the end of each storage period (five 
storage periods 2 months for each one).  

The survived shoot tip explants of 
paulownia cultures were taken at the end of 
storage period and cultured in 250 mm jars 
filled with 25 ml of full-strength MS medium 
plus 3% sucrose, 0.7% agar, BA at 2.0 mg l-1 
and NAA at 0.05 mg 1-1. The cultures were 
incubated at 25±2 °C and photoperiods of 16 
hours day and 8 hours night supplied by 
fluorescent lamp to provide light intensity of 
3000 lux. 

All experiments were arranged as factorial 
experiment in a completely randomized design. 
The obtained data were statistically analyzed 
according to Snedecor and Cochran (1982). 
Duncan's Multiple Range Test as described by 
Duncan (1955) was employed to estimate the 
significant of differences among the treatment 
means.  
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RESULTS AND DISCUSSION 
In vitro propagation : 

Data in Table (1) and Fig. (1) revealed 
that the highest survival percentage for 
paulownia explants was noticed with MS 
medium (77.78 %) compared to WPM 
medium (66.66%) without significant 
difference between them. Specific effect of 
growth regulator revealed that BA at 0.5 
mg l-1 plus 0.05 mg l-1 NAA exhibited the 
highest survival percentage (83.33%). 
Insignificant differences between tested BA 
at 0.2 and 0.5 mg l-1 on survival percentage 
(75.00 and 83.33%, respectively) were 
existed. Meanwhile, control (0.0 BA+ 0.0 
NAA) gave the lowest survival percentage 
(58.33%). The interactions between the two 
studied factors showed that MS medium 
supplemented with BA at 0.5 mg l-1 plus 
NAA at 0.05 mg l-1 recorded the highest 
significant survival (91.67%). Meanwhile, 
the control (WPM or MS) without growth 
regulators gave the lowest survival 
percentage (58.33%) for both media.  

As for the average shoot length, there 
was insignificant difference between the 
studied media. The highest shoot length 
(1.22 cm) was obtained by MS medium 
compared with WPM medium (0.97 cm) 
without significant differences between 
them. Specific effect of growth regulator 
revealed that BA at 0.5 mg l-1 plus 0.05 mg l-1 

NAA exhibited the highest insignificant 
mean shoot length (1.36 cm) compared with 

0.2 mg l-1 plus 0.05 mg l-1 NAA (1.10 cm). 
On the other hand, both media without BA 
or NAA recorded the lowest shoot length 
(0.82 cm). The interactions showed that MS 
medium supplemented with BA at 0.5 mg l-1 
plus NAA at 0.05 mg l-1 recorded the highest 
significant shoot length (1.55 cm), followed 
by MS medium supplemented with BA at 0.2 
mg l-1 plus NAA at 0.05 mg l-1 (1.25 cm) 
without significant differences with WPM 
medium supplemented with BA at 0.5 mg l-1 
plus NAA at 0.05 mg l-1 (1.17 cm). While, 
WPM medium or MS medium without BA 
and IBA (control) gave the lowest 
insignificant shoot length (0.77 and 0.78 cm, 
respectively). 

The presented data during the 
establishment stage of paulownia showed 
that the highest survival percentages and 
shoot length were obtained with MS medium 
contained BA at 0.5 plus NAA at 0.05 mg l-1 
(Table 1). The current results are in 
agreement with Atanas and Svetla (2014) 
who studied the micropropagation of three 
different genotypes of paulownia (P. 
elongata; P. tomentosa x P. fortunei hybrid 
and (P. elongata x P. tomentosa) x P. 
elongate complex hybrid) on basal media 
MS, DKW, QL, McC and N6 plus ВАР at 
0.5 mg l-1 and IBA at 0.01 mg l-1 for 
multiplication efficiency. They found that 
MS basal salt composition induced higher 
multiplication coefficient in P. tomentosa x 
P. fortunei hybrid (3,9), (P. elongata x P. 
tomentosa) x P. elongata complex hybrid (2) 

Table 1. Effect of medium type and growth regulators (BA and NAA) levels on 
survival percentage and shoot length of Paulownia tomentosa during 
establishment stage. 

Treatments (mg l-1) Medium types 
WPM MS Mean 

 Survival% 
0.0 BA +0.0 NAA 58.33 c 58.33 c 58.33 B 
0.2 BA + 0.05 NAA 66.66 bc 83.33 ab 75.00 AB 
0.5 BA + 0.05 NAA 75.00 a-c 91.67 a 83.33 A 
Mean 66.66 A 77.78 A  
 Shoot length (cm) 
0.0 BA +0.0 NAA 0.77 d 0.87 d 0.82 B 
0.2 BA + 0.05 NAA 0.95 cd 1.25 b 1.10 AB 
0.5 BA + 0.05 NAA 1.17 bc 1.55 a 1.36 A 
Mean 0.97 A 1.22 A  
Means followed by the same letter (s) are not significantly different from each other at 5% level. 
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and P. elongata (1,8). Also, Ely et al. (2013) 
found that explants established on MS 
medium with 0.2 mg l-1 BAP, 0.2 mg l-1 GA 
and 0.05 mg l-1 NAA; the shoot tips 
developed rapidly and each nodal axils 
produces single vegetative buds after 10-12 
days. Meanwhile, Lila et al. (2016) reported 
that nodal explants of Paulownia tomentosa 
cultured on MS medium supplemented with 
1.0 mg l-1 BAP and 0.1 mg l-1 NAA recorded 
the best initiation medium for number of 
leaves/explant (8-12), shoot length (2.5-3.5 
cm) and number of nodes/shoot (3-4). 
In vitro storage:  

Data in Table (2) clear the effect of 
different sucrose and sorbitol concentrations 
on survival percentage of paulownia shoot 
tip explants stored at 18 °C under complete 
darkness. Results about storage period 
revealed that all explants conserved for 2 
months were able to survival (100%), this 
percentage decreased to 83.33% for 4 

months without significant differences 
between them. Also, the survival percentage 
decreased without significant differences 
between the storage periods of 6 to 8 months 
(78.2% and 67.33% respectively). While, the 
lowest survival percentage of shoot tip 
explants were noticed after storage for 10 
months (55.77%). 

Regarding the effect of different sucrose 
and sorbitol concentrations results cleared 
that the medium with 30 g 1-1 (control) 
showed the highest survival percentage 
(93.33%) followed without significant 
differences among them by survival 
percentage of explants stored on medium 
with 50 and 40 g 1-1 sucrose (90.00% and 
88.33%), explants stored on medium with 20 
g 1-1 sucrose (81.66%), explants storage on 
medium with 20 g 1-1 sucrose + 20 g 1-1 
sorbitol, 25 g 1-1 sucrose + 25 g 1-1 sorbitol 
and 30 g 1-1 sucrose + 30 g 1-1 sorbitol 
(81.66%, 81.66% and 81.66%). Meanwhile, 
explants stored on medium with 10 g 1-1 
sucrose + 10 g 1-1 sorbitol showed the lowest 
survival percentage (58.33%). 

Concerning the effect of interaction 
between different storage periods and 
different sucrose and sorbitol concentrations 
results revealed that all explants stored on 30 
g 1-1 sucrose (control) or media with 20, 40, 
50 and 60 g 1-1 sucrose or sorbitol, media with 
10 g 1-1 sucrose + 10 g 1-1 sorbitol, 20 g 1-1 
sucrose + 20 g 1-1 sorbitol, 25 g 1-1 sucrose + 
25 g 1-1 sorbitol and 30 g 1-1 sucrose + 30 g 1-1 
sorbitol for 2 months and all explants stored 
on 30 g 1-1 sucrose (control) for 4 months 
were able to still alive as the survival 
percentage was 100%. This percentage was 
reduced with significant differences to 
91.66% when explants stored on medium 
with 40, 50 and 60 g 1-1 sucrose for 4 
months, explants stored on medium with 30 
g 1-1 sucrose (control), 40 or 50 g 1-1 sucrose 
for 6 months, explants stored on medium 
with 30 g 1-1 sucrose (control) for 8 months. 
The same survival percentage 83.33% was 
achieved when explants stored on medium 
with 20 g 1-1 sucrose, 40 g 1-1 sorbitol, 20 g 1-1 
sucrose + 20 g 1-1 sorbitol, 25 g 1-1 sucrose + 

 
Fig. 1. Micropropagation of Paulownia 

tomentosa. (a) Starting stage on MS 
medium containing 0.5 mg 1-1 BAP and 0.05 
mg 1-1 NAA, (b) Multiplication stage on MS 
medium + 2.0 mg 1-1 BA + 0.05 mg 1-1 NAA, 
(c) Rooting stage on MS medium + 0.5 mg1-

1 IBA and (d) Acclimatization stage on 
medium containing Peatmoss : Sand (1:1). 
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25 g 1-1 sorbitol and 30 g 1-1 sucrose + 30 g 1-1 
sorbitol for 4 months, on medium with 20 g 1-1 
sucrose, 20 g 1-1 sucrose + 20 g 1-1 sorbitol, 25 
g 1-1 sucrose + 25 g 1-1 sorbitol and 30 g 1-1 
sucrose + 30 g 1-1 sorbitol for 6 months, 
explants stored on medium with 40 and 50 g 1-1 
sucrose for 8 months, explants stored on 
medium with 30 g 1-1 sucrose and 50 g 1-1 
sucrose for 10 months. On the other hand, 
the lowest survival percentage 25.00% was 
noticed when explants were stored on 
medium with 10 g 1-1 sucrose + 10 g 1-1 
sorbitol for 10 months. The survival 
percentage of shoot tip explants stored on 
different period and other media with 
sucrose and sorbitol concentrations in this 
investigation came in-between. 

The obtained results are in agreement 
with Tyagi et al. (2009) who revealed that 
storage of Elettaria cardamomum cultures 
was about 70% of survival and 96% 
regrowth when storage at 25 °C up to 18 
months on half strength MS, fortified with 30 
g l-1 sucrose. Also, Gopal et al. (2002) 
reported that preserved micro-plants of six 
genotypes of Solanum tuberosum was 
achieved on MS medium supplemented with 

20 g l-1 sucrose along with 40 g l-1 sorbitol at 
24 °C for 12 months without any phenotypic 
abnormalities at a photoperiod of 16/8 h with 
survival percentage (77.8%). Similarly, Watt 
et al. (2009) stored successfully the shoots of 
Saccharum sp. on half strength MS medium 
with 30 g l-1 sorbitol at 18 and 24 °C for 8 
months, the highest survival percentage and 
shoot regrowth (90%) were observed in 
cultures stored at 18 °C. However, micro-
shoots of Podophyllum peltatum cultured on 
MS medium plus 2% mannitol or sorbitol at 
10 and 25 °C recorded 100% survival 
percentage (Lata et al., 2010).  

In this respect Moges et al. (2004); 
Shibli et al. (2005) and Tahtamouni et al. 
(2001) reported that adding sorbitol on 
elevated levels led to a high death percentage 
in many plants by accumulation of 
carbohydrates in the cells reached to toxic 
levels. This explains the decrease of survival 
percentage (41.66 and 33.33%) of shoot tip 
explants at the end of storage periods (10 
months) when stored on MS medium with 
different sorbitol concentrations. 

All cultures of paulownia shoot tip after 
storage were propagated successfully on full 

Table 2. Effect of sugar types, concentrations and storage periods on survival 
percentage of Paulownia tomentosa shoot tip explants stored at 18 °C under 
complete darkness.  

Full MS plus treatments (g l-1) Period (month) Mean 2 4 6 8 10 
30 sucrose (control) 100.00 a 100.00 a 91.66 b 91.66 b 83.33 c 93.33 A 
20 sucrose  100.00 a 83.33 c 83.33 c 75.00 d 66.66 e 81.66 A-C 
40 sucrose  100.00 a 91.66 b 91.66 b 83.33 c 75.00 d 88.33 AB 
50 sucrose  100.00 a 91.66 b 91.66 b 83.33 c 83.33 c 90.00 AB 
60 sucrose  100.00 a 91.66 b 75.00 d 66.66 e 50.00 g 76.66 B-D 
20 sorbitol 100.00 a 75.00 d 66.66 e 50.00 g 33.33 i 65.00 DE 
40 sorbitol  100.00 a 83.33 c 75.00 d 50.00 g 33.33 i 68.33 C-E 
50 sorbitol 100.00 a 75.00 d 66.66 e 58.33 f 41.66 h 68.33 C-E 
60 sorbitol 100.00 a 75.00 d 66.66 e 50.00 g 33.33 i 65.00 DE 
10 sucrose + 10 sorbitol 100.00 a 66.66 e 58.33 f 41.66 h 25.00 j 58.33 E 
20 sucrose + 20 sorbitol 100.00 a 83.33 c 83.33 c 75.00 d 66.66 e 81.66 A-C 
25 sucrose + 25 sorbitol 100.00 a 83.33 c 83.33 c 75.00 d 66.66 e 81.66 A-C 
30 sucrose + 30 sorbitol 100.00 a 83.33 c 83.33 c 75.00 d 66.66 e 81.66 A-C 
Mean 100.00 A 83.33 AB 78.20 B 67.33 BC 55.77 C  
Means followed by the same letter (s) are not significantly different from each other at 5% level. 
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strength MS medium plus 3% sucrose, 0.7% 
agar, BA at 2.0 mg l-1 and NAA at 0.05 mg 1-1 
(Fig. 2). 

During the present investigation, we 
noticed that shoot tip explants for all 
treatments in the first storage period (after 2 
months of storage) were remained 
unchanged. While, during the second and 
third storage periods (after 4 and 6 months of 
storage) we observed an elongation of shoot 
length on the explant from 0.5 to 1.0 cm for 
all treatments of sucrose (30 (control), 20, 
40, 50 and 60 g 1-1) and treatments of 
sucrose plus sorbitol (20 + 20, 25 + 25 and 
30 + 30 g 1-1). Also, an increase in number 
of proliferated shoots/explant on the explants 
cultured on MS medium with 30 g 1-1 

sucrose (3 shoots/explant), (2 shoots/explant) 
on treatments with 20, 40, 50 and 60 g 1-1 

sucrose, one shoot/explant on treatments 
with sucrose plus sorbitol (20 + 20, 25 + 25 
and 30 + 30 g 1-1). Meanwhile, shoot tip 
explants for all treatments of sorbitol (20, 40, 
50 and 60 g 1-1) and treatment with sucrose 

plus sorbitol (10 + 10 g 1-1) were remained 
unchanged either on shoot length or number 
of proliferated shoots/explant (Table 3 and 
Fig. 3). 

Results of the shoot tip explants stored 
for fourth period (after 8 months) revealed 
that an elongation of shoot length on the 
explant from 1.0 to 2.0 cm for all treatments 
of sucrose (30 (control), 20, 40, 50 and 60 
g 1-1), elongation of shoot length on the 
explant from 0.5 to 1.0 cm for treatments of 
sucrose plus sorbitol (20 + 20, 25 + 25 and 
30 + 30 g 1-1). Also, an increase in number 
of proliferated shoots/explant on the 
explants cultured on MS medium with 30 
(control), 20, 40, 50 and 60 g1-1 sucrose (3 
shoots/explant), one shoot/explant on 
treatments with sucrose plus sorbitol (20 + 
20, 25 + 25 and 30 + 30 g 1-1). Meanwhile, 
shoot tip explants for all treatments of 
sorbitol (20, 40, 50 and 60 g 1-1) and 
treatment with sucrose plus sorbitol (10 + 
10 g 1-1) were remained unchanged either 
on shoot length or number of proliferated 
shoots/explant (Table 3 and Fig. 3). 

For fifth period (after 10 months) we 
recorded that an elongation of shoot length 
on the explant from 2.0 to 3.0 cm for all 
treatments of sucrose (30 (control), 20, 40, 
50 and 60 g 1-1) and elongation of shoots on 
the explant from 0.5 to 1.0 cm with 
treatments of sucrose plus sorbitol (20 + 20, 
25 + 25 and 30 + 30 g 1-1). Moreover, an 
increase in number of proliferated 
shoots/explant on the explants cultured on 
MS medium with 30 (control), 20, 40, 50 
and 60 g 1-1 sucrose (3 shoots/explant), (2 
shoots/explant) on treatments with sucrose 
plus sorbitol (20 + 20, 25 + 25 and 30 + 
30 g 1-1). Meanwhile, shoot tip explants for 
all treatments of sorbitol (20, 40, 50 and 60 
g 1-1) and treatment with sucrose plus 
sorbitol (10 + 10 g1-1) were remained 
unchanged either on shoot length or number 
of proliferated shoots/explant (Table 3 and 
Fig. 3).  

 
Fig. 2. Proliferation shoot tip explants of 

Paulownia tomentosa cultured on 
multiplication medium MS + 2.0 
g l-1 BA + 0.05 g l–1 NAA after 10 
months of storage on different 
media. 
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It was observed that increases of shoot 
length and number of proliferated 
shoots/explant occurred when the storage 
periods was increased with all treatments in 
this investigation except all treatments with 
sorbitol and the treatment with sucrose plus 
sorbitol (10 + 10 g 1-1) remained without 
change in all storage periods.  

CONCLUSION 
This study for storage under minimal 

growth media by osmotic agents is the first 
trend of paulownia. Based on the results of 
this study, it can be concluded that sorbitol 

fortified to MS medium can slow the 
explants growth and recommended to 
storage of Paulownia tomentosa. Also, 
results presented from our study could be 
useful for the establishment of an in vitro 
protocol for the storage of paulownia which 
allow to be applied to other species. 
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Table 3. Development of Paulownia tomentosa shoot tip explants during storage for 
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 الحفظ المعملى للبولونیا تومینتوزا 

 
 **طارق محمد نور الدینو  *أحمد عبد الوھاب الحمصانى

   ،مى للجینات والمصادر الوراثیة، مركز البحوث الزراعیة، البنك القومعمل الحفظ المتوسط والطویل المدى*
 الجیزة، مصر

 ، الجیزة، مصربحوث الزراعیةلامعھد بحوث البساتین، مركز  قسم بحوث الزینة وتنسیق الحدائق، **
 

ة  الدوائییة وائغذلقیمة اذات ال النباتات الزینة أو نباتات مثل ممیزةالاریة جتالمواصفات النباتیة ذات النواع الأحفظ 
في   ةزراعالتقنیات  من خلال متحكم فیھاسمح بدراسة خصائصھا في بیئة ت نوع الوراثىالتعلى ظ الحفل إستخدمتوالتى 

 بیئة على  المعملفي  ةزرعنمالنبیتات النامیة وال منللـبولونیا تومینتوزا فصل القمم النامیة ذه الدراسة، تم ھ في. عملالم
و  ٥۰، ٤۰، ۲۰السوربیتول ( من السكروز أووتركیزات مختلفة سكروز (كنترول)  لتر/ جرام ۳۰ مع سكوجو موراشیج

  على  ضنتحُ و )لتر/جرام ۳۰+۳۰و ۲٥+۲٥، ۲۰+۲۰ ،۱۰+۱۰( السوربیتولو تولیفات من السكروز) ولتر/جرام ٦۰
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المحفوظة على  القمم النامیة أن جمیع  أشھر. أوضحت النتائج ۱۰و  ۸و  ٦و  ٤و  ۲لمدة  التامدرجة مئویة في الظلام  ۱۸
 لمدة السكروز مع السوربیتول و تولیفاتالمختلفة أتركیزات السكروز أو السوربیتول جمیع  معج موراشیج وسكو بیئة

٪). في نھایة فترة ۱۰۰سجلت أفضل نسبة بقاء ( لمدة أربعة أشھر سكروز (كنترول) لتر/جرام ۳۰ ومع مستوى ،رینھش
 ۳۰مع  القمم النامیة فى بیئة موراشیج وسكوج ت٪) عندما حفظ۸۳٫۳۳، لوحظ أعلى نسبة بقاء (أشھر) ۱۰بعد التخزین (

 النبیتات تفظح ٪) عندما۲٥٫۰۰بقاء (للأقل نسبة  ت، تحققانمبیز. سكرو لتر/جرام  ٥۰أو سكروز (كنترول)  لتر/جرام
زیادة  تذلك، لوحظ ول. علاوة علىسوربیت لتر/جرام ۱۰+ سكروز  لتر/جرام ۱۰ على بیئة موراشیج وسكوج مضافا الیھا

لة السكروز ماتول ومعوربیالس معاملاتخلال فترات التخزین باستثناء جمیع  منفصل نباتي/البراعموعدد  البرعمفي طول 
 ظلت دون تغییر في جمیع فترات التخزین. )لتر/جرام ۱۰+  ۱۰السوربیتول ( مع

 
 


	For proliferation stage, approximately uniform growing shoots 1.5 cm in length were aseptically transferred after four weeks to proliferation medium according to Ely et al. (2013) which was consisted of MS salts and vitamins supplemented with BA at 2....

