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Plum Pox Virus (PPV) is the most important viral diseases affecting fruit stone especially peach tree 
grown production in KSA. This study was explain to establish large amounts of virus free peach (Prunus 
persica L. Batsch) plants (cv. Balady) grown in Taif from meristem tips culture utilizing clonal 
proliferation. In the present study, in vitro eradication of Plum pox virus in Peach tree was confirmed by 
meristem tip culture with heat thermotherapy (meristem tips exposed to 37°C for 28 days). A total of 
60% of those plants were virus free when indexed by DAS-ELISA and RT-PCR. Peach plants had been 
proliferated in vitro using meristem tips culture techniques. Sufficient protocol for in vitro propagation of 
Peach plants (cv. Balady) using shoot tips, high percentage of shoots  differentiation were (100%), 
multiple shoot percentage was (27.5) and average shoot length was 4 cm obtained by meristem culture 
on MS medium supplemented with 2.0 mg/l BAP and 0.5mg/l GA3. Therefore, high percentage of rooting 
(96%) were obtained after transferring the plantlets to half strength MS basal medium supplemented 
with 2.0 mg/l IBA, 1.0 mg/l, 200 mg/l activated charcoal and 150 mg/l anti-oxidant. Rooted plantlets were 
planted in pots containing a sterile soil and kept in the green house; the acclimatization was performed 
successfully with 100% survival rate.  

Keywords: peach tree, Plum Pox Virus, micropropagation, thermotherapy. ELISA, RT-PCR.  

 
INTRODUCTION 
Peaches, Prunus persica L. belongs to Rosaceae 
family. It is one of the most famous deciduous fruit 
trees and ranks second to apple among 
temperate zone deciduous fruit trees from the 
standpoint of production and value (Edriss et al., 
2014). Woody plants raise repeated propagation 
obstacles when using classic techniques. Tissue 

culture enabled taming this problem since it has 
been reported that plants may acquire higher 
rooting capabilities after continuous sub culturing 
in vitro, an in vitro propagation system has been 
luckily developed for peach rootstock (Ahmad et 
al., 2003). Plum Pox Virus gives rise to the 
disease known as Sharka that greatly affects 
many drupe fruit species like plums, apricots and 
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peaches, and results in rising financial damages 
(Nemeth, 2011). Meristem tip culture is the 
generality vastly used procedure in the production 
of virus free plants from several plant species. It is 
memorable that spreading of infections in the 
plants is irregular. In impure plants, the meristems 
tips are either free or convey low infection focus 
(Wang and Hu, 1980). Success in acquisition 
virus free plants by meristem tip culture depends 
on virus kind, host plant, position of plant tissue - 
meristem tip on plant, and size of meristem used 
for culture (Maruthi et al., 2013). The meristem tip 
dimension is most decisive factor for effective 
virus disposal, and conjointly limits survival of 
explants on specific medium and time required for 
regeneration of new individuals (Panattoni, 2013). 
The meristem tip consists of actively dividing cells 
and is often less than 1 mm in length, comprising 
of the apical dome and limited number of 
youngest leaf primordia (Grout, 1999). The 
utilization of thermotherapy alone has not been 
fruitful for infection end, but rather it has been 
utilized to decrease the level of infection in 
contaminated plants. The impact of warmth on 
plant infections isn't surely knew however it is 
accepted to be compelling in hindering viral 
replication and blend of development proteins by 
blocking translation (Koubouris and Vasilakakis 
(2006). In plant analytic work, the utilization of 
catalyst connected immunosorbent examine 
(ELISA) test and the utilization of sub-atomic 
systems have expanded as of late, empowering a 
touchy location of plant pathogens fundamental 
for infection confirmation programs. The ELISA 
strategy has turned into a standard technique for 
the detection of plant infections and has been 
connected with exceptional accomplishment to the 
discovery and distinguishing proof of potato 
infections (Shojaei et al., 2009). Gospodaryk et 
al., (2013) used RT-PCR and DAS ELISA for the 
initial screening and detection of ACLSV, PPV, 
ApMV, ArMV, PeAMV, PDV, PNRSV, SLRSV, 
ToRSV. The turnaround transcriptase-polymerase 
chain response (RT-PCR), which depends on 
discovery of one pathogen, is a straightforward 
technique and generally utilized for detecting RNA 
infections (Klerks et al., 2001). RT-PCR tests 
joining cDNA union and PCR amplification have 
been described for the identification of potato 
infections like PVY, PLRV and PVA (Chandelier et 
al., 2001).The goals of this research were to 
propagate in vitro production of virus-free peach 
(Prunu spersica L. Batsch( plants grown in Taif, 
by meristem culture and thermotherapy. 
 

MATERIALS AND METHODS 

Plant material and sterilization 
Meristem tips isolated under stereo-microscope (5 
mm long) excised from peach (Balady cv.) plant 
grown in Taif governorate, were used as a plant 
materials. The explants were disinfested for 1 min 
in 70% ethanol, followed by 20 or 30 % of Clorox 
solution (5.25% active ingredient sodium hypo-
chlorite) containing also 1500 ppm citric acid and 
1500 ppm ascorbic acid for 20 or 30 minutes plus 
0.01% Tween-20, and then rinsed three times with 
sterile distilled water (Pooler and Scorza, 
1995).Growth chamber conditions were set to 24 
ºC and a photoperiod of 16 hours at a light 
intensity of 2000 lx provided by cool white 
fluorescent tubes.  

Media preparation 
Murashige and Skoog (MS) medium 
supplemented with 3% sucrose (w/v), 150 mg/l 
antioxidant, 200mg/l Active charcoal and different 
concentrations of cytokinins were used for shoot 
differentiation, shoot multiplication and shoot 
elongation stages, while different concentrations 
of auxins were used for root formation. The pH of 
all media was adjusted to 5.7 using 1.0 N 
potassium hydroxide and 1.0 N hydrochloric acid 
before adding 0.8% (w/v) phytoagar. Media were 
autoclaved at 121°C, for 20 min and 1.5 k/cm

2
 

pressure. MS medium without growth regulators 
was used as a control for all the in vitro cultures. 
All the in vitro cultures were incubated at 26±2°C 
in a growth room on a 16/8 hour dark/light and 
3000 lux light intensity provided by cool white 
fluorescent light. 

Micropropagation stage 
Shoot tip of 1±0.5 mm in length were taken under 
the stereoscope and cultured individually within 
glass test tubes and Shoot tips explants were 
cultured for four weeks on MS medium with 
various concentrations of BAP (0.0, 0.5, 1.5 and 2 
mg/l) and GA3(0.1and 0.5mg/l). 

Rooting stage  
Elongated shoots (3to4 cm length) were 
transferred on MS medium with different 
concentrations of IBA (0.0, 0.1, 0.5, 0.1, 1.5 and 2 
mg/l) and 1.0 mg/l NAA for a further four weeks. 
After successful rooting, the rooted plantlets with 
5 to 6 roots of length 3 to 5 cm were carefully 
washed with warm H2O to remove agar and traces 
of medium, and then they were transplanted to 
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plastic pots containing sterile peat moss. The top 

of the pots was covered with transparent plastic . 

Thermotherapy 

Shoot tips of in vitro propagated Peach  ( Prunus 

persica L. Batsch) plants Balady cv. were used for 
thermotherapy, 40 explants for 3 replicates were 
exposure to thermotherapy treatment in climate 
chamber and incubated at 16/8 hours of 
illumination and 80% humidity, the temperature 
was gradually increased during a one week period 
up to 37°C and maintain at this value for four 
weeks. The experiment had duration of 42 days at 
37°C. In the preliminary thermotherapy phase the 
plants were acclimated step by step (1°C/day) 
until the set temperature was achieved, the 
survival meristem tips rate was evaluated after 2 
and 4 weeks. 

Detection of PPV by DAS-ELISA 
Double Antibody Sandwich-Enzyme Linked 
Immuno Sorbent Assay technique was applied 
according to Clark and Adams (1977) and 
modified by Bosica et al., (1997), commercial 
polyclonal antibodies were utilized (igg and igg 
conjugated with basic phosphatase) from the 
Loewe organization (germany). The samples were 
accumulated from different parts of the attempted 
shoot tips and were joined to set up a delegate 
test: 1 g of leaves was homogenized in extraction 
pad using manual homogenizer and 200 µl was 
pipetted into 2 wells of microtitreplate. Controls 
were included systematically and each sample 
was loaded in two different wells. Samples were 
considered positive when the mean absorbance 
was at least three standard deviation units above 
the negative control. Comes about were assessed 
on the spectrophotometer Dynatech Mr 5000 at 
405 nm. ELISA tests were done after one month 
from thermotherapy. 

Detection of PPV by RT-PCR 
RT-PCR was used for testing of Peach (Prunus 
persica L. Batsch)  plants (cv. Balady) for which 
negative DAS-ELISA results were acquired 
instantly after the thermotherapy and 1–2 months 
after the fact. The aggregate RNA was detached 
from tests of 0.1 g of leaf tissue, utilizing a 
RNeasy Plant Mini Kit (Qiagen) as indicated by 
the manufacturer’s instructions. 
Primers P1, P2 were designed as described by 
Wetzel et al., (1991), (sense primer, 5`CCC TCA 
CAT CAC CAG AGC CA3`and antisense primer, 
5`CAG ACT ACA GCC TCG CCA GA3`). The two 

primers were combined utilizing an Applied 
Biosystem DNA/RNA Synthesizer at the 
Agricultural Genetic Engineering Research 
Institute (AGERI), ARC, Giza, Egypt. Aliquots of 5 
µl of each RT-PCR- amplified samples were 
analyzed by electrophoresis on 1.2% agarose gel 
in TAE buffer at 65 V for 1.5 hr and visualized by 
staining with ethidium bromide (Sambrook et al., 
1989 and Wetzel et al., 1991) and go taq 
polymerase (Promega corporation) were utilized 
for the RT-PCR amplification. Aliquots of PCR 
items were keep running on 1% agarose gel. DNA 
was recolored with SYBR green (invitrogen). 

Experimental design 
All experiments were carried out in three 
replicates. The results were recorded from 
different experiments four weeks after culture. For 
statistical analysis of data, analysis of variance 
(ANOVA) and mean separation were carried out 
using Duncan’s multiple range test and 
significance was determined at the (p < 0.01) 
level. Data analysis was performed using 
ASSISTAT version 7.7 beta (2016) computer 
package. 
 
RESULTS  

Explant sterilization: 
After the preliminary experiment which aimed 

to investigate the effect of the concentration of 
commercial bleach (Clorox 52.5 g/l NaOCl) + 70% 
ethanol and the duration of the sterilization 
process; among the concentrations and the 
durations tested, 30% Clorox with 70% ethanol 
for10 or 15 minutes, reduced the contamination to 
a minimum and gave the highest survival 
percentage. Concerning the response of survival 
percentage to 15 or 20% Clorox with 70% ethanol 
for10 or 15 minutes (Table 1), the results clearly 
indicated lowest survival percentage (0.0%) of 
cultured shoot tip of peach (balady cv) after two 
weeks 

Concerning the response of survival 
percentage to media containing active charcoal 
and anti-oxidants to culture media (Table 2), the 
results clearly indicated that the interaction 
treatments showed the highest survival 
percentage and reached (97.50%). The addition 
of antioxidant alone or active charcoal alone in the 
culture medium were the most effective 
treatments in increasing the survival percentage 
compared with control.  
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Table (1):  Effect of sodium hypochloride and Ethanol on infection and survival of cultured shoot 
tip of peach (cv. Balady) after two weeks. 

 

Ethanol 70 % 
+NaOCl 

solution% 

Duration of 
sterilization 
(minutes) 

Mean of No. 
infection 
shoot tip 

Mean of 
infection 
rates % 

Mean of No. 
surviving of 

shoot tip 

Mean of 
surviving 

rates% 

Control 1+10 40
a
±0.84 100

a
±1.10

 
0.0

d
±0.671

 
0.0

d
±0.740 

70% E +15% 1+10 40
a
±0.85 100

a
±1.11

 
0.0d±0.770

 
0.0

d
±0.810 

70% E +15% 1+15 40
a
±0.86 100

a
±1.11

 
0.0

d
±0.866 0.0

d
±0.866 

70% E +20% 1+10 40
a
±0.90 100

a
±1.73

 
0.0

d
±0.909

 
0.0

d
±0.909 

70% E +20% 1+15 40
a
±0.93 100

a
±1.20

 
0.0

d
±0.932

 
0.0

d
.0932 

70% E +25% 1+10 18
b
±0.95 44

b
±1.22

 
18

b
±.0952

 
55

c
±0.952 

70% E +25% 1+15 11
c
±0.96 27

c
±1.24

 
11

c
±.0964

 
73

b
±0.964 

70% E +30% 1+10 0.0
d
±0.97 0.0

d
±1.25

 
40

a
±0.972

 
100

a
±0.972 

70% E +30% 1+15 0.0
b
±0.97 0.0

d
±1.26

 
40

a
±0.978

 
100

a
±0.978 

Means with the same letter are not significantly different according to Duncan Test at a level of 5% of 
probability (.01=<p<.05). 

Table (2): Effect of Active charcoal and anti-oxidant treatments on the survival and browning 
percentages of peach. 

Treatments 
Mean of No. 

shoot 
tip/treatment 

Mean of No. 
surviving 

of shoot tip 

Mean of 
survival (%) 

Mean of No. 
browning of 

shoot tip 

Mean of 
browning 

(%) 

Control 40 4.0
d
±1.10 10

d
±3.40

 
36

a
±1.23

 
90

a
±4.33 

Anti-oxidant 40 28
c
±1.88

 
70

c
±4.70

 
12

b
±1.88

 
30

b
±4.70 

Active charlcola 40 32
b
±1.95

 
80

b
±4.89

 
8.0

c
±1.95

 
20

c
±4.89 

Anti-oxidant+ 
activecharlcoa 

40 38
a
±2.00

 
95

a
±5.00

 
2.0

d
±2.00

 
5.0

d
±5.00 

Means with the same letter are not significantly different according to Duncan Test at a level of 5% of 
probability (.01=<p<.05). 

 
Table (3): The effect of size of meristem tip and Incubation time of in vitro thermotherapy (37°C) in 
the production of peach free plants. 

No. 
meristem 
tip/treatm

ent 

Size of 
meristem 

(mm) 

Meristem 
differentiation 

Incubation 
time (days 

at 37°C) 

Survival 
after 

incubatio
n (%) 

ELISA 
negativ
e (%) 

RT-PCR 
negative 

(%) 

40 
40 
40 

0.3 
0.5 
1.0 

callus 
Micro-shoots 
Micro-shoots 

28 
28 
28 

92 
83 
77 

84 
85 
86 

61 
60 
62 

40 
40 
40 

0.3 
0.5 
1.0 

callus 
Micro-shoots 
Micro-shoots 

35 
35 
35 

47 
42 
39 

93 
95 
90 

71 
74 
77 

40 
40 
40 

0.3 
0.5 
1.0 

callus 
Micro-shoots 
Micro-shoots 

42 
42 
42 

00 
00 
00 

00 
00 
00 

00 
00 
00 
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Culturing the peach explants on media 
containing active charcoal alone reduced the 
number of browning values than control or 
antioxidant. The interaction treatments showed 
that the highest number of surviving of shoot tip 
(38 shoots/plant) and recorded with culture 
medium containing active charcoal and anti-
oxidants than other treatments, whereas the 
browning percentage was reduced to lowest value 
(5%). 

Thermotherapy treatment 
The maximum survival concerning micro-

shoots (100%) was gained with incubation at 37°C 
for 21dayswith size of meristem was (0.5 mm) 
(Table 3). However; a decrease in survival was 
gotten with prolongation of incubation time and 
absolutely restrained when hatching was 
completed for more than 28 days. Thermotherapy 
and meristem culture additionally causes critical 
lessening in PPV titer when contrasted with 
control. The percent infection end was 70 in 
Peach )Prunus persica L. Batsch( plants (cv. 
Balady). The nearness of PPV was tested by RT-
PCR .  
 
Effect of meristem size on production of virus 
free peach elimination: 

Little size meristems (0.3mm) taken from of 
peach plants Balady cv. grown in Taif were 
consequently not tested for the presence or 
absence of virus. The 0.5 mm long meristem 
created just small scale shoots and 70% plants 
recovered from these meristems tried negative for 
PPV infection as listed by DAS-ELISA and RT-
PCR.  As the size of meristem increased, the level 
of acquiring the infection free plants diminished 
and with 1.0 mm long meristem, no infection – 
free plants were gotten (Table 3). 

Virus detection by DAS-ELISA and RT-PCR 
DAS-ELISA and RT-PCR conducted after the 

thermotherapy proved the presence of PPV in one 
peach tree of Balady cv. Results of DAS-ELISA 
test showed that PPV was detected in 40 
meristem tips of Free Peach   plants Balady cv. 
grown in Taif, out of 6 (15% positive). The infected 
meristem tips were used as a source for explants 
culture (table 1).40 meristem tips from peach plant 
(cv. Balady) each were subjected to RT-PCR. The 
RT-PCR products were visualized under UV 
transilluminator following electrophoresis through 
a 1% agarose gel   in 0.5X TBE buffer.  RT-PCR 
for plasmid (positive control) and PPV infected 
peach plants. Leaves produced bands of the 

expected size (243bp). The results of RT-PCR 
produced from in vitro plantlets for peach plant 
(cv. Balady) grown in Taif revealed the absence of 
PPV virus in the plantlets that developed by 
meristem culture (table 1) and (Fig 1). 

 

 

 

 

 

 
 
 
 
 
 
 
 
Figure. (1): (1) Isolation of meristem tips under 
stereo-microscope (5 mm long) from in vitro 
propagated peach plants after thermotherapy, 
(2to7)Micro-propagation stages: (2-Shoot 
differentiation,3 and 4 -Shootmultiplication,5-Shoot 
elongation 6- rooting stage and 7- acclimatization 
stage) of Peach plants Balady cv.  

Effect of GA3 and BAP on shoot differentiation, 
multiplication and average shoot length of 
peach (cv. Balady). 
As shown in Table (4), regardless media 
composition, the peach plants formed number of 
shoots differentiation more significantly with the 
interaction between BA at 0.5, 1, 1.5 and 2 mg/l 
and GA3 at 0.5 and reached 18, 22, 33 and 40 
shoots, respectively. Increasing level of BA 
formed more shoots. The interaction effect 
indicate that growing the explants of culture 
medium containing 1.5 or 2 mg/l BA gave the 
highest number of shoots/explant (6 and 11, 
respectively), whereas the highest length of 
shoots of peach plants was recorded with MS 
medium containing BA at 2mg/l with GA3. As 
shown in Table (5), the results clearly indicated 
regardless media composition, that there was a 
significant difference in the formation of Number 
of rooting differentiation and rooting % among the 
IBA concentrations, which increased with 
increasing the level of IBA from 0.1 to 2 mg/l with 
1 mg/l NAA, the averages of root number 
differentiation were 4, 5,6,17 and 23, respectively.  
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Figure. (2). RT-PCR (primers P1 and P2, Position (1) 1 kp ladder Marker ),Position (2)     Negative control, 
Position (3) positive control ,samples (1-10)after thermotherapy treatment  obtained in vitro starting from 
meristems of Peach plants (cv. Balady) grown in Taif. No 2, 4.5.8.9 and 10 PPV negative, 1, 3, 6 and 7 PPV 
positive (243pb). 

 
Table (4): Effect of different concentrations and combinations of two cytokinins (GA3 & BAP) on 
shoot differentiation, multiplication and Average shoot length of peach (cv. Balady) using shoot 
tip explants. 

Growth 
regulators   

conc. (mg/l) 
No. shoot 

tips/treatment 

Mean of No. 
shoots 

differentiation 

Mean of No. 
of multiple shoot 

Mean of 
average 
shoot 
length 
(cm) 

Mean of days 
for shoot 

multiplication 
GA3 BAP 

0.0 0.0 40 00
i
±00

 
00±000

 
00

e
±00

 
00

i
±00

 

0.1 

0.5 40 4.0
 h
±1.55

 
1.0

e
±1.33

 
1.0

d
±1.32

 
45

a
±1.16

 

1.0 40 7.0
g
±1.62

 
1.3

e
±1.36

 
1.3

d
±1.38

 
41

b
±1.73

 

1.5 40 9.0
f
±1.70

 
1.6

de
±1.43

 
1.6

cd
±1.42

 
38

c
±1.81

 

2.0 40 13
e
±1.74

 
2.3

de
±1.47

 
2.0

cd
±1.42

 
35

d
±1.86

 

0.5 

0.5 40 18
d
±1.78

 
3.0

d
±1.50

 
2.0

cd
±1.45

 
30

e
±1.90

 

1.0 40 23
c
±1.80

 
5.0

c
±1.52

 
3.0

bc
±1.47

 
28

f
±1.92

 

1.5 40 33
b
±1.82

 
7.0

b
±1.53

 
4.0

ab
±1.48

 
25

g
±1.94

 

2.0 40 40
a
±1.83

 
11

a
±1.54

 
5.0

a
±1.49

 
21

h
±1.95

 

Means with the same letter are not significantly different according to Duncan Test at a level of 5% of probability 
(.01=<p<.05). 

 
Table (5): Effect of different concentrations and Combinations of two auxins (IBA & NAA) on root 
differentiation, number of roots/ explant and length of roots of peach (cv. Balady). 

Means with the same letter are not significantly different according to Duncan Test at a level of 5% of 
probability (.01=<p<.05). 

Auxin conc. 
(mg/l) No. shoot 

tips/treatment 

Meana of NO. 
rooting 

differentiation 

Mean of 
rooting  % 

Mean of number of 
roots/explant 

Mean of root 
length (cm) 

IBA NAA 

00 00 25 00
e
±000

 
00

e
±000 00

d
±000 00

e
±000

 

0.1 

 

 

1.0 

25 4.0
d
±

2.00 
16

d
±8.00 1.3

c
±1.37 1.6

d
±0.68

 

0.5 25 4.3
d
±

2.04 
17

d
±8.18 1.6

c
±1.55 3.0

bc
±0.73

 

1.0 25 7.0
c
±

2.14 
28

c
±8.57 4.0

b
±1.63 2.7

c
±0.77

 

1.5 25 16
b
±

2.18 
64

b
±8.75 4.0

b
±1.66 3.6

ab
±0.78

 

2.0 25 24
a
±

2.22 
96

a
±8.91 7.0

a
±1.69 4.2

a
±0.80
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The interaction effect between IBA and NAA 
significantly increased the number of roots. The 
peach explants treated with 2 mg/l IBA+1 mg/l 
NAA significantly formed more roots than the 
other treatments and produced the highest 
number of roots/explant of peach (7 shoots/plant). 
Concerning the effect of IBA and NAA on the root 
length average, the results (Table 5), clearly 
indicated that, the interaction effect revealed that 
there were slight increases in the root length 
average of peach plants which may due to the 
application of 1 mg/l NAA +2 mg/l IBA than the 
other treatments. 
 
DISCUSSION 

The target of the present study was to 
investigate the effect of different additives (Active 
charcoal and anti-oxidant) and growth regulator 
(BA, GA3, NAA and IBA) on growth of peach 
plants. At the beginning the establishment of non-
contaminated cultures was investigated and the 
results showed that full strength of MS medium 
was better. The results of incubation conditions for 
in vitro cultures indicated that best peach explants 
were incubated at 25±1 ºC with 16 hours light and 
8 hours dark. These results suggest that peach 
explants need light during the germination period. 
In this regard, El Sherif et al. (2013) reported that 
the cultures incubated under growth room 
conditions 22±2°C, 16 h photoperiod and light 
intensity of 4000 Lux led to 90 % germination 
when half-strength MS medium was used after 
four weeks from culture. In this experiment, 
enhancing shoots and increasing growth of peach 
explants suggested that adding BA induced effect 
on peach plants cultures and it may have better 
effect on the growth Similar findings were reported 
by Reed et al., 2013, Multiplication and growth of 
shoots are best on Pear Medium with higher 
concentrations of calcium chloride, potassium 
phosphate and magnesium sulfate than MS 
medium contain 4.4 µM N6 benzyladenine (BA) 
on Dieffenbachia picta cv. Tropica. Yi et al., 
(2015) found that Micropropagated pear (Pyrus 
species) using shoot tips and nodal explants from 
three pear genotypes. The highest shoot 
formation rates were achieved for the three 
genotypes using MS supplemented with 1.0 mg/L 
N6-benzyladenine and 0.1 mg/L gibberellic acid. 

El-Sawy et al. (2000) BA at 1.0 or 2.0 mg/l 
was more effective for increasing the number of 
shoots. Also, on Dracaena cv. Tricolour, obtained 
the largest number of shoots/explant with 4.0 mg/l 
of BA. Silva et al. (2016) on pear tree 
‘Cascatense’, they found that 30 g L-1 sucrose 

was the most effective concentration, and that 
higher or lower concentrations resulted in reduced 
growth and development of shoots, Although, 3% 
is the most widely used in vitro concentration of 
sucrose for most species including Pyrus spp. 
Choudhury and Garg  (1999) on  carnation  
obtained the best elongation in cultivars Red 
Corso and Prime Minister on MS medium 
supplemented with 0.5 mg/l BA+ NAA at 0.2 mg/l. 
Virus elimination using meristem tip culture 
technique is considered one of the most reliable 
methods for obtaining virus-free stocks from 
propagative material that comes from infected 
plants, aided by thermotherapy. These 
methodologies allow quick propagation of plant 
material, producing healthy plants from a single 
individual in a short period of time, regardless of 
location or season of the year. RT-PCR was found 
to be more sensitive method in comparison to 
biological indexing and DAS-ELISA. Cieślińska, 
2007 studied hard that directed on fundamentally 
the same as conditions, specify a survival rate of 
over 66% for several plum cultivars when only 
heat stress tested. in vitro thermotherapy in mix 
with shoot tip extraction demonstrated to wipe out 
PPV successfully in apricot cv 'Bebecou' 
(Koubouris et al., 2007), the survival rate of the 
explants subjected to in vitro thermotherapy in 
that review came to 28%.This outcome is 
conflicting with our discoveries as a decrease in 
survival was seen after drawn out hatching of 
microshoots to 37°C, suggesting that woody 
plants were touchy to delayed introduction to 
outrageous high temperatures (Spiegel et al., 
1995). joined with thermotherapy can dispense 
with potato infections PVX and PVS with shifting 
degrees of progress (Brown et al., 1988).The 
most imperative system in micropropagation is 
meristem expansion wherein apical buds or nodal 
fragments harboring an axillary bud are refined to 
recover various shoots with no mediating callus 
stage (Kumar Pati et al., 2006). Meristem culture 
is an effective device for recovery, end of 
infections from contaminated plants and creation 
of infection free seed material of various plant 
species (Rout et al., 2006). Creation of infection 
free plants by utilizing meristem culture has 
various hindrances, for example, meristem 
estimate, meristem position on a plant, convention 
connected amid recognition (distinctive 
affectability of the connected techniques), 
endogen diseases and the time of recuperation 
and development of delivered plants (Cha-um et 
al., 2006).The double antibody sandwich enzyme-
linked immunosorbent assay (DAS-ELISA) was 
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used according to the standard procedure (Clark 
and Adams 1977) using a polyclonal antiserum 
raised against PPV to confirm the presence of the 
virus in the initial plant material. Explants that 
were found to be PPV-free before thermotherapy 
were discarded. PPV was also detected by 
reverse transcription-polymerase chain reaction 
(RT-PCR using the protocol of Candresse et al., 
(1995) with some modifications according to 
Manganaris et al. (2003). 

CONCLUSION 

Peach )Prunus persica L. Batsch( plants (cv. 

Balady) grown in Taif, can be propagated in vitro 
by meristem tip culture. They can produce a high 
number of axillary shoots when cultured on MS 
media combined with 2.0 mg/l BAP and 0.5 mg/l 
GA3.Root formation can be obtained on MS 
medium supplemented with 2 mg/l IBA and 1 mg/l 
NAA which results in superior rooting and 
acclimatization rates. Virus elimination from 
Peach Balady cv. by Meristem culture and 
thermotherapy utilizing as a part of in vitro culture 
strategy. meristem culture and thermotherapy can 
be utilized to eliminate with PPV from infected 
peach (cv. Balady). It is expected that the 
elimination technique applied and results obtained 
in peach will be a model study for the elimination 
of various viruses from different plant species.  
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