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Abstract: This study was carried out to evaluate three local grape varieties for In vitro conservation and genetic
stability. 66.66% of shoot tip explants were able to survival when conserved for 12 months on MS medium with
20 g/l sucrose or 10 g/l sorbitol for Bez El-Anza, 40 g/l sucrose, 40 or 50 g/l sorbitol for Red Romy and 40 g/l
sorbitol for Black Matrouh. Also, 66.66% of shoot tip explants of Black Matrouh conserved for 9 months on
medium with 75µM CCC were able to survive. Conservation on media with different concentration of sucrose
or sorbitol did not affected shoots number/explant and shoot length compared with those conserved on medium
with 30 g/l sucrose (standard concentration). Increasing the conservation period from 3, 6, 9 to 12 months
decreased gradually the shoots no. and shoot length. Conservation on media with different concentration of
ABA or CCC reduced the shoot number/explant and shoot length compared with those conserved on ABA or
CCC-free medium. Cryopreservation of seeds with liquid nitrogen after 6 hours desiccation showed highest
germination percentage (70, 60 and 50 for Bez El-Anza, Red Romy and Black Matrouh respectively. The obtained
results showed no significant differences between mother plant (control) and shoot tip explants conserved with
different treatments in the three varieties under investigation using ISSR analysis. 
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 Sorbitol  Sucrose. 

INTRODUCTION also found that longest conservation term (12 months)

In vitro Conservation: The use of tissue culture achieved by gradual adjustment to 4°C. Benelli et al. [8]
techniques can be of great interest for germplasm
collection, multiplication and storage of recalcitrant and
vegetatively propagated species. Preservation of plant
genetic resources has become extremely important for
crop improvement to face the increasing depletion of
natural resources. Moreover, tissue culture systems
greatly facilitate the international exchange of germplasm
[1]. Among the different methods of In vitro preservation
is the medium and long-term conservation. Medium–term
conservation there is a need to lengthen the period
between subcultures by reducing growth rate. Whereas,
with  long  –term   conservation   (cryopreservation)
where  plant   material is  stored  in  liquid  nitrogen  [2].
In vitro conservation of  plant  germplasm  has  been
using slow growth procedures or cryopreservation [3].
Slow growth is usually achieved by Engelmann [1]
reducing  the  culture temperature [4], low light intensity
or complete darkness [5, 6], in the same trend, Rousseva
[7] revealed that twelve grapevine microcuttings were
conserved at low temperatures of 2, 4, 6 and 8°C. Who,

and a high percentage of survival  (83.50%)  were

revealed that grape rootstock "Kober 5BB" (Vitis
berlandieri x V. riparia) was preserved shoots kept at
10°C having higher survival (80 %) than those  kept at
4°C conservation. Engelmann and Engels [2] modifying
culture media with supplements of osmotic regulators and
growth inhibitors or by removing growth promoters to
reduce the cellular metabolism of the material, striving to
maximize the time between subcultures [3,9-12]. Li et al.
[13] stored ten grape genotypes at room temperature for
up to 18 months with 10 to 20 ppm of CCC in B5 growth
medium but other CCC concentrations, TIBA (2,3,5-
Triiodobenzoic acid) and ABA were not effective. Hagagy
[14] mentioned that shoot tips of  grape (cv. Banati) can
be stored for long periods at 5°C in one quarter strength
medium with cummarin, whereas rooted plantlets of grape
can be preserved in one quarter strength medium with
cummarin for up to 12 months.

Cryopreservation  involves  storage  of plant material
at ultra-low temperatures in liquid nitrogen (-196°C). At
this  temperature,  cell  division  and  metabolic  activities
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remain suspended and the material can be stored without long-term maintenance for research and other related
changes for long periods of time. Cryopreservation is a activities [28]. There are many challenges regarding the
part of biotechnology. Biotechnology plays an important detection of genomic change at the phenotypic,
role in international plant conservation programs and in cytological and biochemical levels [29-33]. 
preservation of the world's genetic resources [15, 16] and Over the last decade, less focus has been placed on
for genetic resources of vegetatively maintained crops phenotypic, morphological, histological, cytological and
[17]. Advances in biotechnology provide new methods biochemical applications and more emphasis on the use of
for plant genetic resources and evaluation [18]. However, molecular ‘tools’ to assess genetic stability. It is possible,
cryopreservation based Vitrification involve removal of following molecular analysis of plants recovered from
most or all freezable water by physical or osmotic medium term conservation or cryopreservation
dehydration of explants, followed by ultra-rapid freezing germplasm, that DNA fragment polymorphic profiles may
which results in vitrification of intracellular soluted. Ezawa not detect genetic instability but more likely ‘stability’ in
et al. [19] stated that shoot tips survival rates of 9 years selected sequences. There is a need for guidance before
old Vitis labrusca veins of variety Buffalo shoot tips was the selection and application of specific techniques.
80 % after 18 months storage in LN using vitrification. Guidelines do exist for the selection of markers and their
Matsumoto and Sakai [20] and Matsumoto and Sakai [21] application to assess genetic diversity but there is little
indicated that In vitro grown  axillary  shoot  tips of  Vitis assurance that these will also provide adequate
were successfully  cryopreserved  by  vitrification (three- information for genetic stability assessments. Hassan and
step vitrification procedure) and the recovery rate was Bekheet [34] evaluated genome stability for six strawberry
improved to 85% and 80%, respectively. varieties which preserved under medium term In vitro

Desiccation method (air drying) is the simplest preservation in 4°C and in dark condition and showed no
method and consists of hydrating explants and freezing significant differences between preserved and non
them rapidly by direct immersion in LN. Explants which are preserved materials.
dried by a flow of sterile air under the laminar airflow
cabinet or by air drying using a closed vial containing MATERIALS AND METHODS
silica gel is more reproducible [22]. This method is mainly
applied to most common agricultural and horticultural In vitro Conservation: 
species, orthodox seeds, zygotic embryos, embryogenic
axes and pollen grain [23, 24]. In France, in the national
grape genetic resources conservation project, seeds of
several hundred accessions are being cryopreserved after
partial desiccation [25].

Genetic Stability Genetic Stability Assessments: Science
occurrence of somaclonal variations in In vitro cultures is
available in the literature, so it is important to ascertain the
genetic fidelity of In vitro conserved germplasm. Also,
Cryopreservation causes cryo-injury [26] the extent of
which may be genotype. The effects of cryo- injury upon
the genome are often unknown and may be attributed, in
part to tissue culture, resulting in somaclonal variation
[27]. It is particularly, important to assess if In vitro
conserved germplasm and cryogenic storage surviving is
genetically identical to its donor material prior to medium
term conservation or cryo- storage. Therefore, there is an
increasing need to determine if medium term conservation
or cryopreserved germplasm is ‘true to type’ and to
measure the extent of the near ‘normal phenotype’ and
degree of closeness to the ‘true’ parental genotype. Cell
and tissue culture manipulations have an essential role  in
cryopreservation  and their routine application presents
issues regarding the genetic integrity of cultures during

Explant Source: Shoot tip explants from the three local
grape varieties (Bez El-Anza, Red Romy and Black
Matrouh) (1 cm long) were taken from In vitro cultures
after 1st subculture and separately cultured onto glass
tubes (100 x 25 mm). Effect of different osmotic agents
(sucrose or sorbitol), growth retardants (ABA or CCC)
concentrations and conservation periods of shoot tip
explants conserved and conservation periods (month) on
survival percentage of shoots tip explants conserved at
10°C under complete darkness. Glass tubes (100 x 25)
contained full strength MS plus 0.7 % agar and different
concentrations of sucrose or sorbitol at (10, 20, 40, 50, 60,
90 and 120 g/l) or different concentrations of abscisic acid
(ABA) at 5.0, 10.0, 15.0, 20.0 or 25.0 µM or cycocel (CCC)
at 10.0, 25.0, 50.0, 75.0 and 100.0 µM separately. Also, full
strength of MS medium plus 0.7% agar and 30 g/l sucrose
(standard conservation) was investigated as control
medium. All cultures were conserved at 10°C in a complete
darkness. Survival percentage of shoot tip explants of
each treatment was recorded at the end of each
conservation period (four conservation periods 3 months
for each one). The experiment was arranged as factorial
experiment in a completely randomized design of {8
treatments x 4 conservation periods (3, 6, 9 and 12
months)}  for  each   variety   with   four   replicates,  three
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explants  for  each.  The  survived  shoot   tip   explants 
from the three varieties were taken at the end of each
conservation period and recultured in Jars 250 mm filled
with 25  ml  of recovery medium (normal growth medium)
which consists of full strength MS plus 3%  sucrose,
0.7% agar,  BA  at  1.0 mg/l and IBA at 0.1 mg/l. The
cultures were incubated under normal growth conditions
at 25 ± 2°C and  photoperiods  of  16  hour day  and   8
hour night   supplied   by   fluorescent     lamp (four
lamps per shelf) to provide light intensity of 3000 lux at
explants level (30 cm from light). Average number of new
proliferated shoots and length (cm) of shoots were
recorded after 4 weeks.

Cryopreservation of Seeds Using Desiccation Method:
The seeds were excised from mature fruits of the three
grape varieties. The excised seeds were putted in wet
sand inside a refrigerator for at least 10 to 12 weeks at 4°C
before exposed to the air of laminar flow hood for 2, 4 and
6 hours then placed in 2.0 ml cryotube and immersed into
liquid nitrogen for 1 day. Thawing was done for 1 min at
40°C, in a water bath after which the seeds were removed
from the cryotubes and cultured in plastic 10 x 15 cm. pots
filled with a mixture of Peat moss : Sand (1:1 by volume)
and maintained in greenhouse (22°C±1). Survival
germination of seeds was observed after 4 weeks. The
seeds which success after cryopreservation was
acclimatization in the greenhouse. The experiment was
arranged as factorial experiment in a completely
randomized design with four replicates, three explants for
each.

Molecular Marker:
Isolation of Plant Genomic DNA: DNA extraction was
carried out using leaf materials collected from each
variety. Genomic DNA was extracted and purified using
the DNeasy plant Mini Kit following the manual
instructions (QIAGEN, Chatsworth, CA). Molecular
fingerprinting of Grape varieties Based on Inter Simple
Sequence Repeats (ISSRs) was carried out according to
the procedure given by Sharma et al. [35]. ISSR analysis
was carried out in a total volume of 50µl containing 5µl of
10x buffer, 10µl Q solution, 5µl of 2 mM dNTPs, 80 pmol
primer, 0.5µl hot start taq polymerase and 25 ng DNA. The
temperature  profile  composed of initial denaturating
cycle at 95°C for 25 min followed by  10  touchdown
cycles of 95°C/30 sec, 65-55°C/1 min, 72°C 90 sec. This
was  followed  by  30  cycles of 95° C/0 sec, 55° C/1min,
72° C/90 sec and then a final extension cycle at  72°C for
7 min. The sequences of the ten ISSR primers (17899-B,
17898-A, 17899-A, 807, AW-3, TE, BEC and HAD were
synthesized by Metabion, while BC 827 and BC 848 were
synthesized by Pioneer are presented in Table 1. 

Table 1: Name and sequence of the primers used in ISSR detection.
Nucleotide sequences

Primer code 5`__________3`
17899-B (CA)6 GG
17898-A (CA)6 AC
17899-A (CA)6 AG
807 (AG)8 T
AW-3 (GT)7 AG
TE GT (GGT)3 GAC
BEC (CA)7 TC
HAD CT (CCT)3 CAC
BC 827 (AC)8 G
BC 848 (CA)8 AG

Scoring of Data: Scoring of ISSR data was performed
using 1% agarose gel electrophoresis profile, as clear and
distinct fragment were scored as (1) for presence and (0)
for absence. The molecular results were analyzed using
the Phoretix 1D Pro software from nonlinear Dynamics. 

Statistical Analysis: The obtained data were statistically
analyzed according to Snedecor and W.G. Cochran [36].
Least significant difference (LSD) at p 0.05 was employed
to estimate the significant of differences among the
treatment means. 

RESULTS AND DISCUSSION

Effect of Different Sucrose Concentrations and
Conservation Periods (Month) on Survival Percentage of
“Bez El-anza, Black Matrouh and Red Romy” Shoot Tip
Explants Conserved at 10°c under Complete Darkness:
Data presents in Table 2 show that up to 66.6 % of shoot
culture remained healthy and green after 12 months
storage on MS medium supplemented with 20 g sucrose
for Bez El-Anza variety, while Red Romy variety showed
the highest survival rate (66.6%) on medium amended with
40 g/L sorbitol. However, up to 50 % of shootlets stored
on medium with  20,  40  and  50  g/L  sucrose  for  the
same storage period (12 months) survived for variety
Black Matrouh. While the lowest survival rate (25, 8.3 and
16.6%) were observed on medium contained 120g/L
sucrose for Bez El-Anza, Red Romy and Black Matrouh,
respectively (Table 2 and Figs. 1- 4). 

Effect of Different Sorbitol Concentrations and
Conservation Periods (Month) on Survival Percentage of
“Bez El-anza, Black Matrouh and Red Romy” Shoot Tip
Explants Conserved at 10°C under Complete Darkness:
Up to 12 months 66.6 % of shoot cultures remain healthy
and green on medium with 10g /L sorbitol, while the
lowest survival rate 16.6 % was observed on medium with
120 g/L  sorbitol  (Table  3)  for Bez–El Anza variety. Both
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Table 2: Effect of different sucrose concentrations and conservation periods (month) on survival percentage of "Bez El-Anza, Black Matrouh and Red Romy" shoot tip explants conserved at
10°C under complete darkness.

Grape varieties

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bez El-Anza Red Romy Black Matrouh

------------------------------------------------------------- ----------------------------------------------------------- --------------------------------------------------------------
Sucrose (g/l) 3 6 9 12 Mean 3 6 9 12 Mean 3 6 9 12 Mean

30 sucrose (control) 100.0a 100.0a 75.0bc 41.6e 79.16AB 100.0a 100.0a 75.0bcd 41.6fg 79.0AB 100.0a 100.0a 75.0bc 41.6def 79.1A

10 100.0a 100.0a 83.3ab 41.6e 81.25AB 100.0a 100.0a 83.3abc 50.0ef 83.3AB 100.0a 100.0a 75.0bc 41.6def 79.1A
20 100.0a 100.0a 91.6a 66.6cd 89.58 A 100.0a 100.0a 91.6abc 50.0ef 85.4AB 100.0a 100.0a 75.0bc 50.0 de 81.2A

40 100.0a 100.0a 83.3ab 41.6 e 79.16AB 100.0a 100.0a 100.0 a 66.6cde 91.6 A 100.0a 100.0a 75.0bc 50.0de 81.2A
50 100.0a 100.0a 75.0bc 41.6 e 79.16AB 100.0a 100.0a 58.3def 25.0 gh 70.8BC 100.0a 91.6ab 75.0bc 50.0 de 79.1A

60 100.0a 100.0a 66.6cd 33.3ef 75.00AB 100.0a 83.3abc 50.0 ef 16.6 h 62.5 C 100.0a 83.3ab 58.3cd 33.3efg 68.7AB
90 100.0a 100.0a 66.6cd 33.3ef 75.00AB 100.0a 75.0bcd 41.6 fg 16.6 h 58.3 C 100.0a 83.3ab 50.0de 25.0 fg 64.5AB

120 100.0a 83.3ab 58.3d 25.0 f 66.66 B 100.0a 66.6cde 41.6 fg 8.3 h 54.1 C 100.0a 75.0bc 33.3efg 16.6 g 56.2B

Mean 100.0a 97.9A 75.0B 40.6 C -- 100.0A 90.6 A 67.7 B 34.3 C -- 100.0A 91.6A 64.5 B 38.5c --

Table 3: Effect of different sorbitol  concentrations and conservation periods (month) on survival percentage of "Bez El-Anza, Black Matrouh and Red Romy" shoot tip explants conserved at
10°C under complete darkness.

Grape varieties

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bez El-Anza Red Romy Black Matrouh

------------------------------------------------------------- ----------------------------------------------------------- --------------------------------------------------------------
Sorbitol (g/l) 3 6 9 12 Mean 3 6 9 12 Mean 3 6 9 12 Mean

30 sorbitol (control) 100.0a 100.0a 75.0bc 50.0de 81.2AB 100.0a 100.0a 75.0bcd 41.6fg 79.16AB 100.0a 100.0 75.0bcd 41.6 fgh 79.1A

10 100.0a 100.0a 83.3ab 66.6bc 91.6AB 100.0a 100.0a 83.3abc 50.0ef 83.33AB 100.0a 100.0 75.0bcd 50.0efg 81.2A
20 100.0a 100.0a 83.3ab 58.3cd 85.4AB 100.0a 100.0a 83.3ab 50.0ef 83.33AB 100.0a 100.0 75.0bcd 50.0efg 81.2A

40 100.0a 100.0a 100.0a 50.0de 83.3A 100.0a 100.0a 100.0a 66.6cde 91.67A 100.0a 100.0 83..3abc 66.6cde 87.5A
50 100.0a 100.0a 100.0a 41.6ef 79.1 A 100.0a 100.0a 100.0a 66.6bcd 91.67A 100.0a 91.6 83.3abc 50.0efg 83.3A

60 100.0a 100.0a 75.0bc 33.3ef 68.7AB 100.0a 100.0a 75.00 50.0def 81.25AB 100.0a 83.3 83.3abc 41.6fgh 81.2A
90 100.0a 83.3ab 58.3cde 25.0gh 60.4B 100.0a 83.3abc 58.3cde 33.3fg 68.75B 100.0a 83.3 58.3def 33.3gh 70.8A

120 100.0a 83.3ab 50.0def 16.6h 54.1B 100.0a 83.3ab 50.0def 25.0g 64.58B 100.0a 75.0 58.3def 25.0h 68..7A

Mean 100.0A 95.8A 78.1B 40.6 C -- 100.0A 95.8 A 78.12B 47.9C -- 100.0A 91.6 73.95B 44.7C --

Fig. 1: Effect of (sucrose or sorbito) and (ABA or CCC) on shot tip explants conserved at 10°C after 12 months under
completed darkness. 1-conrol 2-40gl  sorbito 3-50µ CCC 5- 40g l  sucrose 6- 10µM ABA1 1

Fig. 2: Effect of (sucrose or sorbito) and (ABA or CCC) on shot tip explants conserved at 10°C after 12 months under
completed darkness. 1-conrol  2-40gl  sorbito 3- 75µ CCC 4- 50 gl  sucrose 5- 10µM ABA1 1

Fig. 3: Effect of (sucrose or sorbito) and (ABA or CCC) on shot tip explants conserved at 10°C after 12 months under
completed darkness. 1- Conrol  2- 40gl  sorbito 3- 25µ CCC 4- 20 gl  sucrose 5- 15µM ABA1 1
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Table 5: Effect of different CCC concentrations and conservation periods (month) on survival percentage of "Bez El-Anza, Black Matrouh and Red Romy" shoot tip explants conserved at 10°C
under complete darkness.

Grape varieties
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bez El-Anza Red Romy Black Matrouh
------------------------------------------------------------- ----------------------------------------------------------- --------------------------------------------------------------

CCC ( µM ) 3 6 9 12 Mean 3 6 9 12 Mean 3 6 9 12 Mean

CCC-free medium 100.0a 100.0a 75.0bc 41.6ef 79.1A 100.0a 100.0a 75.0bc 41.6ef 79.1A 100.0a 100.0a 75.0bcd 41.6e 79.1A
10 100.0a 100.0a 50.0de 25.0f 68.7A 100.0a 100.0a 50.0de 25.0f 68.7A 100.0a 91.6ab 75.0bcd 25.0fg 72.9A
25 100.0a 91.6ab 58.3cde 41.6ef 72.9A 100.0a 91.6ab 58.3cde 41.6ef 72.9A 100.0a 91.6ab 75.0bcd 25.0fg 72.9A
50 100.0a 91.6ab 50.0de 25.0f 66.6AB 100.0a 91.6ab 50.0de 25.0f 66.6AB 100.0a 91.6ab 75.0bcd 33.3ef 75.0A
75 100.0a 91.6ab 50.0de 25.0f 66.6AB 100.0a 91.6ab 50.0de 25.0f 66.6AB 100.0a 83.3abc 66.6cd 33.3ef 66.6A
100 100.0a 66.6cd 25.0f 00.0g 47.9B 100.0a 66.6cd 25.0f 00.0g 47.9B 100.0a 83.3abc 58.3d 8.3g 62.5A

Mean 100.0A 90.2A 51.3B 26.3C -- 100.0A 90.2B 51.3B 26.3C -- 100.0A 90.2A 70.8B 25.0C --

Fig. 4: In votro shoot tip explants of three grape varieties under conservation conditions at 10°C in the incubators

Red Romy and Black Matrouh varieties showed 66.6% can able to survived.In this concern, Engelmann [37]
survival rate on medium with 50 g /L and 40 g/L sorbitol, revealed that growth regulators  are  routinely  used  for
respectively whereas the lowest survival rate (25.0%) were In vitro germplasm conservation, with ABA being one of
observed on medium with 120 g/L sorbitol for both the most used (Table 4 and Figs. 1-4). 
varieties (Figs. 1-4). 

Effect of Different Aba Concentrations and Conservation Periods (Month) on Survival Percentage of “Bez El-anza,
Periods (Month) on Survival Percentage of “Bez El-anza, Red Romy and Black Matrouh” Shoot Tip Explants
Red Romy and Black Matrouh” Shoot Tip Explants Conserved at 10°c under Complete Darkness: Bez El
Conserved at 10°c under Complete Darkness: Survival Anza and Red Romy varieties revealed 41.6% survival rate
rate for both of Bez El Anza and Red Romy displayed on medium containing 25 µM CCC whereas no survival
8.3% on medium containing 15 µm ABA. While, using 20 rate was observed on medium having 100 µM CCC.In
µm ABA showed 25 % survival rate for Black Matrouh contrast, using 50 and 75 µM CCC showed 33.3 %
variety after 12 months.On the other hand, the other survival rate and the low percentage (8.3%) of survival
treatment showed no survival rate for both of varieties. rate observed on medium containing 100 µM CCC for

The addition of ABA indicated low survival rate after Black Matrouh variety (Table 5 and Fig. 1- 4). In general,
12 months preservation period for Bez El-Anza and Red explants with 3 months old, up to 9 months revealed
Romy in addition to the weak and yellow shootlets after healthy and green shoots on medium with 10,20,40 and 50
12 months of storage which lead to reduction of the g/L sucrose and 10, 25 and 50 CCC, also using medium
recovery percentage. The previous results concerning the containing 40,50 and 60 g/L sorbitol revealed high
effect of conserved shoot tip explants from different survival rates and viability decreased after 12 months.
varieties under investigation on media supplemented with Lowest percentage was obtained on medium consist of
different ABA concentrations at 10°C for 12 months ABA g/L sucrose and remained fully viable up to 3
revealed that for “Bez El-Anza” variety over 50% (58.33%) months (100 % survival) and decrease after 9 months in
of explants conserved on medium with 15 µM ABA and the three varieties (Table 4). Using Sucrose and sorbitol
50% of  explants  conserved  on medium with 5, 10, 20 or as osmotic stress regulator seems to be more suitable for
25 µM ABA for 6 months  can  able  to  survived,  for slow growth preservation of grape tissue cultures since it
“Red Romy” over 50% (75%, 83.33%, 83.33%, 91.69% and showed high survival rates of shootlets compared with
91.67%) of explants conserved on medium with 5, 10, 15, ABA and CCC. With this respect, Schenck and
20 or 25 µM ABA respectively, for 6 months can able to Hildebrandt [38] stated that as sucrose concentration in
survived. While, for “Black Matrouh” 50% of explants the medium is increased above 4.5%, sucrose begins to
conserved on media with 15 or 20 µM ABA for 9 months have  an  inhibitory  but  non  toxic  effect   on   plant  cell

Effect of Different Ccc Concentrations and Conservation
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Table 6: Effect of desiccation periods on seed germination percentage of (Bez
El-Anza, Red Romy and Black Matrouh) after storage in liquid
nitrogen at -196°C.

Grape varieties
-----------------------------------------------------------------

Period (hour) Bez El-Anza Red Romy Black Matrouh Mean
Without
desiccation (Control) 00.00 F 00.00 f 00.00 f 00.00 D
2 20.00 E 20.00 e 20 00 e 20.00 C
4 50.00 C 40.00 d 40.00 d 43.33 B
6 70 00 A 60.00 b 50.00 c 60.00 A
Mean 35.00 A 30.00 B 27.50 C --
Means followed by the same letter (s) are not significantly different from each
other at 5% level.

growth. Therefore, high sucrose level can be used to
maintain cultures in a dormant condition for long periods.
Wanas [39] found that for storage of the germplasm of
apple rootstock cultures (M9, M26 and MM106). The
cultures of M9 and MM106 were increased in survival
percentage after 18 months storage at 4% sucrose. Tarmizi
et al. [40] revealed that high concentration of  sucrose
was found to reduce growth, moisture content and also
induced  proline accumulation in the cultures. Also,
Fortes et al. [11] and Shibli et al. [12] revealed that
osmotic regulators act as growth retardants by causing
osmotic stress to the material under conservation. When
added to the culture medium, these carbohydrates reduce
the hydric potential and restrict the water availability to
the explants. Concerning with these results, Li et al. [13]
stored ten grape genotypes at room temperature for up to
18 months and stated that ABA was not effective.
Moreover, Moriguchi et al. [41] reported that adding
ABA to the storage medium of Japanese pears did not
improve their survival. They also, revealed that 1.0 M
ABA improved survival of pear shoots stored at 10 and
15C for 1 year. Whereas, addition of 10 µM ABA reduced
survival.

Cryopreservation: Effect of Desiccation Periods on
Germination Percentage of Bez El-Anza, Red Romy and
Black Matrouh Grape Seeds after Storage in Liquid
Nitrogen at -196°C: Data in Table 6 indicated that the
highest germination percentage (35.00%) was noticed with
Bez El-Anza compared to Red Romy and Black Matrouh
(30.00% and 27.50% respectively) with significant
differences between them. As for the effect of desiccation
periods showed 6 hours desiccation gave the highest
significant germination percentage (60.00%). Also,
increasing the desiccation periods from 2 to 4 hours
increased the germination percentage from 20.00% to
43.33% respectively. Meanwhile, the seeds without

Fig.  5: ISSR profiles of 3 grape varieties as detected by
17899-B and 17898-A primers.

M = 100bp marker
1- Control 9- Control 17- Control
Bez El-Anza Red Romy Black Matrouh
2- 20 g/l sucrose 10- 20 g/l sucrose 18-  20 g/l sucrose
3- 40 g/l sucrose 11- 40 g/l sucrose 19- 40 g/l sucrose
4- 10 g/l sorbitol 12- 20 g/l sorbitol 20- g/l sorbitol
5- 20 g/l sorbitol 13- 40 g/l sorbitol 21- 40 g/l sorbitol
6- 40 g/l sorbitol 14- g/l sorbitol 22- 50 g/l sorbitol
7- 15 µM ABA 15- 15 µM ABA 23- 20 µM ABA
8- 25 µM CCC 16- 25 µM CCC 24- 50 µM CCC

desiccation (control) cannot able to germinate (00.00%).
Concerning the interaction between the varieties and
desiccation periods data cleared that after 6 hours
desiccation “Bez El-Anza” gave the highest significant
germination percentage (70.00%) followed significantly by
germination percentage (60.00%) of “Red Romy”
desiccation for 6 hours. Desiccation “Bez El-Anza” for 4
hours and “Black Matrouh” for 6 hours resulted in the
same germination percentage (50.00%). Meanwhile, Bez
El-Anza, Red Romy and Black Matrouh after 2 hours
desiccation gave the same germination percentage
(20.00%). These results are in agreement with those
obtained by Chaudhury and Chandel [42], who mentioned
that the excised embryonic axes of almond desiccated
between 10 to 4 % moisture could    survive   after   liquid
nitrogen  exposure  with  viability percentage ranging from
100 to 40. The highest survival after cryopreservation was
obtained for axes desiccated to about 7% moisture. Also,
Bajaj [43] reported that survival and growth rates of
embryonic axes of Prunus persica about 70-90% were
similar for control and cooled axes after 1, 2, 3 and 4 hours
dehydration,  corresponding  to  moisture contents of
35.4, 30.1, 11.9 and 8.9%, respectively.
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Fig. 6: ISSR profiles of 3 grape varieties as detected by 807 and AW-3 primers.

M = 100bp marker
1- Control Bez El-Anza 9- Control Red Romy 17- Control Black Matrouh 
2- 20 g/l sucrose 10- 20 g/l sucrose 18-  20 g/l sucrose
3- 40 g/l sucrose 11- 40 g/l sucrose 19- 40 g/l sucrose
4- 10 g/l  sorbitol 12- 20 g/l sorbitol 20- 20 g/l sorbitol
5- 20 g/l sorbitol 13- 40 g/l sorbitol 21- 40 g/l sorbitol
6- 40 g/l sorbitol 14- 50 g/l sorbitol 22- 50 g/l sorbitol
7- 15 µM ABA 15- 15 µM ABA 23- 20 µM ABA
8- 25 µM CCC 16- 25 µM CCC 24- 50 µM CCC

Fig. 7:  ISSR profiles of 3 grape varieties as detected by 17899-A and TE primers.

M = 100bp marker
1- Control Bez El-Anza 9- Control Red Romy 17- Control Black Matrouh 
2- 20 g/l sucrose 10- 20 g/l sucrose 18-  20 g/l sucrose
3- 40 g/l sucrose 11- 40 g/l sucrose 19- 40 g/l sucrose
4- 10 g/l sorbitol 12- 20 g/l sorbitol 20- 20 g/l sorbitol
5- 20 g/l sorbitol 13- 40 g/l sorbitol 21- g/l sorbitol
6- 40 g/l sorbitol 14- 50 g/l sorbitol 22- 50 g/l sorbitol
7- 15 µM ABA 15- 15 µM ABA 23- 20 µM ABA
8- 25 µM CCC 16- 25 µM CCC 24- 50 µM CCC

Genetic Stability Using ISSR Analysis: The effects of all the treatments  a s assayed by ISSR analysis (Figs.5-9).
growth regulators, growth retardants, photoperiod and ISSR profiled generated by the ten primers are shown in
cold acclimatization on genetic stability under osmotic Figs. (5-9). Ten primers could produce multiple band
stress storage conditions were examined. Assessment of profiles and the number of amplified DNA bands ranged
genetic stability was performed by ISSR analysis with from 165 bp to 944 bp (Figs 5-9). The genetic stability of
DNA extracted from different In vitro explants preserved micropropagated Z. rubens from sprouted buds of
at 10°C in the dark. Amplification patterns of preserved rhizomes using RAPD and ISSR analysis. Genetic integrity
material were compared with the non-preserved In vitro by RAPD and ISSR analysis has been reported earlier in
explant. The results showed no differences among control many plant species [44-47]. Hussain and Tyagi [48] stated
varieties plantlets and storage treatments within the three that on the basis of morphological, RAPD and ISSR
varieties. So the different treatments were effective for markers tested no significant difference was observed
medium term storage and no genetic alteration caused by among the Taro plants generated from shoot tip explants.
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Fig. 8: ISSR profiles of 3 grape varieties as detected by BEC and HAD primers.

M = 100bp marker
1- Control Bez El-Anza 9- Control Red Romy 17- Control Black Matrouh 
2- 20 g/l sucrose 10- 20 g/l sucrose 18-  20 g/l sucrose
3- 40 g/l sucrose 11- g/l sucrose 19- 40 g/l sucrose
4- 10 g/l sorbitol 12- 20 g/l sorbitol 20- 20 g/l sorbitol
5- 20 g/l sorbitol 13- 40 g/l sorbitol 21- 40 g/l sorbitol
6- 40 g/l sorbitol 14- 50 g/l sorbitol 22- 50 g/l sorbitol
7- 15 µM ABA 15- 15 µM ABA 23- 20 µM ABA
8- 25 µM CCC 16- 25 µM CCC 24- 50 µM CCC

Fig. 9:  ISSR profiles of 3 grape varieties as detected by BC-827 and BC-848 primers.

M = 100bp marker
1- Control Bez El-Anza 9- Control Red Romy 17- Control Black Matrouh 
2- 20 g/l sucrose 10- g/l sucrose 18-  20 g/l sucrose
3- 40 g/l sucrose 11- 40 g/l sucrose 19- 40 g/l sucrose
4- 10 g/l sorbitol 12- 20 g/l sorbitol 20- 20 g/l sorbitol
5- 20 g/l sorbitol 13- 40 g/l sorbitol 21- 40 g/l sorbitol
6- 40 g/l sorbitol 14- 50 g/l sorbitol 22- 50 g/l sorbitol
7- 15 µM ABA 15- 15 µM ABA 23- 20 µM ABA
8- 25 µM CCC 16- 25 µM CCC 24- 50 µM CCC

Also, Bekheet and Aly [49] determine  the  genetic from  non-treated  cultures   and    both  were similar  with
stability of preserved tissue cultures of globe artichoke the  field  grown   plants   i.e.   no   genetic variability of
and  were  identical  to  control plants. These results are the frozen-thawed  nodular  cultures  of  date  palm.
in line with those obtained by Saker et al. [50], who Hassan  and  Bekheet  [34]  evaluated  genome stability
mentioned  that  no significant variations were observed for  six   strawberry    varieties    which  preserved  under
in tissue cultures derived date palm plantlets. Moreover, In vitro preservation in 4°C and in dark condition and
Bekheet et al. [51] concluded that, plantlets  derived from showed  no  significant differences between preserved
cryopreserved cultures were  identical  to that  derived and non preserved materials.
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