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MICROPROPAGATION OF MEET-GHAMR PEACH AND AL-
AMAR APRICOT
[13]

Wanas, Wafaa® H.; MLB. Abou-Rawash’; A. Abd el-Hamid'
and A.A. El-Homosany”

ABSTRACT

Stem node explants of seedling peach (Prunus persica) tree from Meet-Ghamy
and seedling apricot (Prunus armeniaca) tree from Al-Amar region were success-
fully established and proliferated in- vitro. During the establishment stage, the high-
est survival percentage of stem node explants and the longest shoots were obtained
with MS or WPM medium contained BA at 0.5 mg I'' plus IBA at 0.01 mg I for
both cultures. In the proliferation stage, using BA at 4.0 mg I” plus 0.1 mg 1" IBA
gave the highest number of proliferated shoots for Meet-Ghamr peach, while the
best shoot length was recorded with MS medium plus BA at 2.0 mg 1" and [BA at
0.1 mg I''. On the other hand, using BA at 2.0 mg I plus 0.1 mg 1" IBA gave the
highest number of proliferated shoots for Al-Amar apricot, while the best shoot
length was recorded with WPM medium plus BA at 1.0 mg I'' and 0.1 mg I"IBA.
The best proliferation medium was used for subculturing every four weeks up till
seven subculures. The average mumber of new proliferated shoots increased as num-
ber of subcultures increased up to the 5® subculture then decreased during the 6™
and 7" subcultures for apricot cultures, however it decreased significantly after the
sixth subcutture for peach cultures. The highest average shoot length occured during
the 1* and 2™ subcultures then decreased dusing the 3™ up to the 7 subcultures for
the two studied cultures. For Meet-Ghamr peach, the greatest rooting percentage
(87.50%) and root length were obtained with half strength MS medium with IBA at
0.2 mgI'' plus NAA at 0.2 mg I, while the highest average mumber was obtained in
half strength MS medium with NAA at 0.5 mg1”. For Al-Amar apricot, the greatest
rooting percentage (81.25%) was obtained with half strength MS medium contained
NAA at 0.2 mg I', the highest average number of roots was obtained with [BA +
NAA both at 0.5 mg "' and the highest average root length was obtained with [BA at
0.5 mg I'. The rooted shoots of apricot and peaches were succesfully acclimatized
with 30.00 %, 66.66 % survival, respectively.
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INTRODUCTION

Peaches and apricot are grown in
temperate zones between latitudes 30°
and 45° North and South, also grown
through the subtropical and tropical zones
but at high elevations (Bajaj, 1986). In
Egypt, Meet-Ghamr peach (Prunus per-
sica) is concentrated in Dakahlia and Al-
Amar apricot (Prunus armeniaca) is con-
centrated in Qualubia; are considered the
main local cultivars grown in Egypt.

These culivars have been used as a
common rootstocks for peach, apricot and
sometimes for other stone fruits. Their
cuttings are difficuit to root in spite of
plant growth regulators application at
high concentrations, so they alternatively,
propagated by budding and grafting.
Commonly, rootstocks are propagated by
seeds, and thus grafting onto seadling
rootstocks, has the potential disadvantage
of genetic variation. Thus the growth and
performance of the combined plants are
variable (Skirvin, 1984).

Variations in necessity of media (MS$
or WPM), benzy! adinen (BA) and indol
butric acid (IBA) or naphihaline acetic
acid (NAA) used for peach and apricot
cultures were obvious in the different
reports. For example: in the establishment
stage, Miiler et al (1982) found that op-
timum growth of Nemagaurd peach root-
stock with minimum necroses and callus
formation occurred on MS medium sup-
plemented with 0.2 (BA) and 0.01 to 1.0
IBA (mg 1™"). While, Harada and Murai
(1996) and Kandil (2001) found that
shoot proliferation from axillary buds of
Prunus mume and Canino or Al-Amar
apricot was dependent on basal WPM
medium rather than MS medium,

In the proliferation stage, Reeves et al
(1983) showed that overall growth of

Nemaguard peach rootstock was better on
MS medium supplemented with 1.0 mgl”
'(BA) and 0.01 mg!” (IBA). Fouad et af
(1995) found that increasing BA concen-
tration in culture mdium from 1.0 to 5.0
mgl? BA in combination with IBA in-
creased average shoot number/explant of
Nemaguard and Meet-Ghamre peach.
Furthermore, Marine et al (1991)
showed that shoot proliferation rate of
apricot Prunus armeniaca cvs, San Cas-
trese and Protici increased with increas-
ing BA concentration (2.2, 4.4 and
8.8uM) combination with IBA (0.25 uM)
and GA3 (0.29 u M). The subcultures
was found to be, also, effective in the
proliferation rate by Parra & Amo-
Marco (1998) and (Wanas 1999).

Different concentrations of NAA and
IBA were also reported for the rooting of
either apricot and peach. Cos et al (2004)
reported that [BA at 1.0 mgl™ was the
best concentration for peach-almond hy-
brid “Mayor Reg” rooting precentage
(20%). Also, Touqeer et al (2004)
cleared that the maximum number of
roots and length of peach rootstock GF
677 was obtained with [BA at 0.4 mgl™.
While Yonemitsu ef al (2003) found that
root fromation of Japanese apricot was
induced with 0.54 yM NAA.

This work aimed to improve the
propagation of Meet-Ghamre peach ang
Al-Amar apricot through tissue culture
technique by finding out the best simple
nutrient media, some growth regulators
and their concentration for shoot prolif-
eration, rooting induction and the best
subculures number after which the cul-
tures must be renewed.

2-Materials and Methods

This work was carried out during two
successive years; from 2003 to 2004 in
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the Tissue Culture Laboratory, National
Gene Bank, Agricultural Research Center
(ARC), Giza, Egypt The aim was the
studying of several factors that affecting
in vitro propagation of Meet-Ghamr
peach and Al-Amar apricot.

Apical parts of shoots 10-15 c¢m long
were taken from an adult selected tree
from each seedling tree during the grow-
ing scason (April-July). The tree of
Meet-Ghamr peach was about 20 years
old planted in Meet-Ghamr region in Da-
kahiia governorate, and 40 ycars old tree
of Al-Amar apricot planted in Qualubia
governorate.

2.1, Culture procedure

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.  After the streilization, stem
nodes were cultured in establishment cul-
ture media. The pH of different media
was adjusted to 5.7 before autoclaving at
100 K. pa (15 P.S.I) and 121°C for 20
minutes, then left to cool and harden for
24 hours before being used. The cultures
of different experiments were incubated
at temperatures almost maintained be-
tween 25 = 2 °C and photopericds of 16
hour day and 8 hour night supplied by
fluorescent lamp {four lamps per sheif) 1o
provide light intensity of 3000 lux at ex-
plants level (30 cm from light).

2.1.1. Establishment stage

Each stem node explant from each
cultivar was scparately cultured in jars
350 mm filled with 25 m} of full strength
Murashige and Skoog {1962) (MS) or
Woody Plant Medium (WPM) plus 3%
sucrose, 0.7 % agar and supplemented
with benzyl adenine (BA) at 0.0 (controi),
0.2 or 0.5 mgl™ in combination with in-
dole butyric acid (IBA) at 0.0 or 0.01
mgl™. Survival percentages, and shoot
lenpth (cm) were determined after four
weeks. The experiment was rcpeated
threg times, and was arranged in a com-
pletely rasdomized design with 6 treat-
ments for each cultivar {3 growth regula-
tors X 2 medium types x 1 cultivar) in a
factorial experiment with four replicates
(three explants for each replicate).

2.1.2. Proliferation stage

2.1.2.1. Eifect of auxin / cytokinin lev-
els and medium types

Approximately uniformm  growing
shoots 1.5 cm in length from both seed-
ling wees were aseptically transferred
after four weeks to proliferation medium
which was consisted of MS or WPM salts
and vitamins supplemented with BA at
0.0, 1.0, 2.0 or 40 mg ! !, 2iP or Kin at
0.0,2.0 07 4.0 mg 1 ~! in combination with
[BAatGlmgl™,

The shoots were cultured into glass
jars 350 mm filled with 23 ml of medium.
The proliferated shoots were subcultured
onto fresh medinm three times, cach of 4
weeks period.  Survival percentage, aver-
age number and length (cm) of new pro-
liferated shoots were recorded each sub-
culture during the proliferation stage.
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The cxperiment were arranged in a
completely randomized design with 16
treatments for each cultivar of (8 growth
regulators x 2 medium types x lcultivar)
in a factorial experiment with four repli-
cates (three explants for cach replicate).

2.1.2.2, Effect of number of subcultures
on survival percentage, num-
ber and length (¢cm) of shoots

The best treatment which recorded the
highest proliferation rate was used for
this experiment in which the shoots were
transferred into fresh medinm every four
weeks up to 7 subcultures. Survival %,
average number and length (cm) of new
proliferated shoots were recorded for
each subculture for Meet-Ghamr peach
and Al-Amar apricot.

2.1.3 Rooting stage

Uniform proliferated shoots about 2
cm in length from the 3™ subculture were
transferred to glass jars 350 mm filled
with 25 mi of rooting medium which con-
sisted of half strength MS medium plus
3% sucrose, 0.7 % agar and supple-
mented with either IBA or NAA at 0.0,
0.2, 0.5 or 1.0 mg 1" or their combina-
tions (IBA + NAA both at 0.2, 0.5 and
1.0 mg1™). The following measurements
were recorded after 8 weeks of cultures
on rooting medium; rooting percentage,
average root number and length (cm).

The experiment was arranged as fac-
torial experiment in a completely ran-
domized design of (I0 treatments x 1
cultivar) with four replicates; three ex-
plants for each.

Duncan's multiple range test at 3%
fevel was used to verify the differences
between means of the treatments (Sende-

cor and Cochran, 1982) in all the ex-
periments.

2.1.4. Acclimatization stage

Rooted shoots (taken from the best
treatment after the 3™ subculture) were
rinsed carefully with steril distilled water
to remove adhering medium before trans-
planting to plastic 10 x 15 cm. pots filled
with a mixture of peatmoss : sand (1 : 1
by volume) and covered with clear plastic
bags then maintained in growth chamber

(22°C £ 1) for 3 weeks befors being

transferred to the greenhouse with artifi-
cial lighting, and 80% relative humidity
for 8 weeks after which success percent
were recorded for both studied cultures.

3. RESULTS AND DISCUSSION

3.1, Effect of medium type and growth
rcgulators (BA and IBA) levels on
survival percentage and shoot
length during establishment stage

Data in Table {1) revealed that the
highest mean survival percentage for
Meet-Ghamr peach was noticed with MS
medium (88.89%) compared to WPM
(77.73) without significant difference
between them. Specific effect of growth
regulator revealed that BA at 0.5 mg I”'
plus 0.01 mg I IBA exhibited the highest
survival percentage. Insignificant differ-
ences among all tested BA levels (con-
trol, 0.2 and 0.5 mg I'') percentage were
existed. The interactions between the two
studied factors showed that MS medium
supplemented with BA at 0.5 mg I plus
IBA at 0.01 mg I"' recorded the highest
significant survival % (93.83).

Conceming shoot length there was
significant differcnce between the studied
media.
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Table 1. Effect of medium type and (BA,
IBA) combinations on survival
% and shoot length (cm) for
nodal explant cultures of Meet-
Ghamr peach during establish-

ment stage.
Mediumtypes MS  WPM MEAN
Treatments Survival %
(mg ™)
Control 8333bc 7500d 79.16A°

02BA+0.011BA
0.5 BA +0.01 IBA

87.50b 81.25bcd 84.37A°
95.83a 77.08cd B6546A°

Mecan 88.839A° T77.T8A°

Avg. shoot length (cm)
Control 052¢ 0334 042C
02BA+001IBA 083b 0.54c 0688
0.5BA+001IBA 123a 06lc 0927
Mean 086A" 0498

and [BA concentrations, insignificant
differences were noticed among all tested
treatments in mean survival%. The inter-
actions between the two studied variables
showed the highest insignificant values
with WPM medium plus BA at 0.5, 0.2
mg I compared with control (93.75,
91.66 and 85.41).

Table 2. Effect of medium type and (IBA,
BA) combinations on survival %
and shoot length (cm) for nodal
explant cultures of Al-Amar ap-
ricot during establishment stage.

Medium types
Treatments MS WPM  Mean
mg 1)
Survival?e
Control 77.08b 8541ab 81.25A°

0.2 BA+ 0.01 IBA
0.5 BA+ 0.01 [BA

8125b 91662 86.45A
8§125b 9375a 87.50A°

Means followed by the same letter (s) are not
significantly different from each other at 5%
level

The highest mean shoot length (0.86
cm) was obtained by MS medium com-
pared with WPM medium. Specific ef-
fect of growth reguiator revealed that BA
at 0.5 mg I plus 0.01 mg I”* IBA exhib-
ited the highest significant mean shoot
length (0.92ctm). The interactions showed
that MS medium supplemented with BA
at 0.5 mg I plus IBA at 0.0! mg I"' re-
corded the highest significant shoot
length (1.23 cm).

Table (2) data revealed that the high-
est mean survival percentage (90.27 %)
was noticed with WPM medium com-
pared with MS medium without signifi-
cant difference between them. As for BA

Mean 79.88A° 90.27A°
Avg, shoot length (cm)
Control 0254 03led O0.28C
02BA+0.01IBA 040c 079 b 0598
0.5BA+0.01 [BA 066bc 2.09a 137A°
Mean 044 B 1.06 A

Means followed by the same letter (s) are not
significantly different from each other at 5%
level

As for the average shoot length, WPM
medium significantly affected mean shoot
Iength increase compared to MS medium.
While the specific effect of growth regu-
lator revealed that (mg I*) BA at 0.5 plus
0.0i IBA exhibited the highest mean
shoot length (1.37cm.) with significant
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differences among all tested BA levels,
The interactions cleared that the highest
significant shoot length (2.09cm.) oc¢-
curred with WPM medium supplemented
with 0.5 BA plus 0.01 IBA (mg ™).

Presented data during the establish-
ment stage showed that the highest sur-
vival percentages and shoot length were
obtained with MS medium contained BA
at 0.5 plus IBA at 0.01 (mg I'") for Meet-
Ghzamr peach (Table 1). In agreement
with current results Reeves ef al (1983)
and El-Deen (1998) found that initiated
shoot tip and nodal explants cultures of
peach rootstock Nemaguard and Okinawa
was better on modified MS medium with
BA 0.5 to1.0 and IBA 0.01 to 0.1(mg I'").
Al-Amar apricot single nodal explants
showed highest survival and shoot length
with WPM medium plus BA at 0.5 and
BA at 0.01 mg 1" Table (2). Similarly,
Harada and Murai (1996) found that
shoot proliferation from axillary buds of
Prunus mume depended onm basal WPM
rather than MS medium. Furthermcre,
Perez-Tornero et al (1999) found BA
necessary for meristemn survival and de-
velopment of Helena apricot cv. For most
BA concentrations, survival percentage
was greatest. Also, Kandil (2001) and
Yonemitsu et al (2003) mentioned that
WPM medium was the best on enhancing
the activity of Canino and Al-Amar apri-
cot and Prunus mume nodal cutting for
established in culture.

3.2. Effect of medium type and differ-
ent cytokinin concentrations on
average number and length (cm) of
shoots

Table (3) revealed that the highest
significant mean number of new prolifer-
ated shoots for Meet-Ghamr peach was

noticed with MS medium, while WPM
medium gave the least value. Concerning
the effect of (BA, 2iP and Kin) levels,
there were significant differences be-
tween the different cytokinins and its
concentrations. The highest significant
mean number of shoots / explant (3.48)
was achieved with 4.0 BA plus 0.1 IBA
(mg ). Meanwhile control (zero cyto-
kinins) or 2iP and kin at 2.0 mgl™ failed
to induce shoots. The interactiors be-
tween the two studied factors showed that
MS medium supplemented with 4.0 BA
plus 0.1 IBA at (mg !'") recorded the
highest significant number of shoots /
explant (4.75). It could, also, noticed that
the highest mean shoot length (cm) oc-
curred with MS medium which signifi-
cantly differed from WPM medium on
Meet-Ghamr peach. BA, 2iP and Kin
Ievels showed significant differences. The
highest mean shoot length (1.24 and 1.22
cm) was achieved with 4.0 or 2.0 BA plus
0.11BA (mgl™t). While, 21 or kin at 4.0
mgl? showed the lowest insignificant
mean shoot length. The interactions be-
tween the two studied factors showed that
MS medium supplemented with 2.0 BA
plus 0.1 IBA (mg I'') recorded the highest
significant average length (1.73 cm).

The mean values of diffcrent cyto-
kinins {(BA, 2iP and Kin} in the present
resuits generally showed that BA incor-
porated in MS medium was the most ef-
fective cywokinin for stimulating shoot
proliferatton for Meet-Ghamr peach,
nodal cutting explants, followed by 2iP
then Kin in descending order. In, addi-
tion BA was the most effective cytokinin
for elongation of the new developed
shoots.

These results were in agreement with
Hammerschlage (1987) and Loreti &
Pasqualetto (1988) who recommended

Annals Agric. Sci., Sp. Issue, I, 2006



Micropropagation cf Mect-Ghamr peach and Al-Amar apricot

169

Table 3. Effect of medium type and different cytokinin concentrations on number and
length (cm) of proliferated shoots/ explant of Meet-Ghamr peach during pro-

liferation stage.
Medium types MS WrM Mean
Treatments (mg I'')
Number of proliferated shoots /explant

Control 0.00h 0.00h 0.00E
1 0BA+0.1IBA 1.60e 08lg 121D
20BA+0.11BA 265b 1.89d 2278
40BA+01IBA 475a 221c 348 A°
2.02iP +0.1 IBA 000h 000h CO0E
402iP+0.1IBA 23l¢ 1.66¢ 1.99BC
20kin+0.1IBA 0.00h 000h 0.00E
40kin+0.1BA 239¢ Li7f 178 C

Mean LTI A 0978
Avg. shoot length {cm)

Control 0.00h 000h 000D
1.0OBA+0.1]IBA 1.27¢ 0.72fg 0.99B°
2.0BA +0.1IBA 1.73a 0711g rLa24a
40BA+0.1IBA 137b 1.10d 124 4
202iP+0.1 IBA 000h 0.00h 000D
4.02iP+0.1 IBA 0.77 ef 0.66 gh 0.72C
2.0kin+0.1IBA 0600 h 0.00h 0.00D
4.0kin+0.1 IBA 0.71 fg 0.73 fg 0.72¢C

Mean 0.73 A 049R

Means followed by the same letter (5) are not significantly different from each other at 5% level

MS salts supplemented with 8.8 pM
BAP or 0.7 mgl" BA for "Nemaguard®
peach rootstock, 8 scion peach cuitivars,
the rootstocks GF 635/2 (Prunus insititia)
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tration in MS culture mdium from 1.0 to
5.0 mgl" in combination with 3.0 mg I
IBA and charcoal increased average shoot
number/ explant of Nemaguard and Meet-
Ghamr peach. Howgver, Channuntapi-
pat et af (2003) mentioned MS medium
with 10.0 uM BAP gave the best shoot
proliferation for Titan x Nemaguard hy-
brid.

The effect of medium type and cyto-
kinins (BA, 2iP and Kin) concentrations
on average number and length (cm) of
proliferated shoots of Al-Amar apricot
were shown in Table (4). The highest
significant mean number of new prolifer-
ated shoots occurred in WPM medium.
Concerning the effect of BA, 2iP and Kin
levels, there were significant differences.
The highest shoot number / explant (1.86)
was achieved with 2.0 BA plus 0.1 IBA
(mgl™), while control treatment and ei-
ther 2iP or kin at 2.0 mg 1" failed to in-
duce shoots. Also, BA, 2iP and kin at 4.0
mg " caused necrosis and all explants
died,

The interactions between the two
studied factors showed that WPM me-
dium supplemented with BA at 2.0 plus
IBA at 0.1 (mg I'") recorded the highest
significant average number of prolifer-
ated shoots/ explant (2.89).

As for average shoot length, it was
noticed that WPM medium lead to sig-
nificant increase in mean shoot length,
while MS medium gave the least value.
Concermning the effect of BA, 2iP and Kin
levels on mean shoot length, there were
significant differences were obtained. The
highest mean shoot length (0.89 cm) was
achieved with BA at 1.0 mgl” plus [BA
0.1 mg 17, The interactions showed a

stgnificant differences in most cases, the
highest significant average shoots length
{1.04 cm) was recorded with WPM me-
dium supplemented with 1.0 BA plus 0.1
IBA (mg I'). Meanwhile, BA 1.0, 2.0
mg 1! in MS medium gave lower values.

The mean values of different cyto-
kinins (BA, 2iP and Kin) with MS and
WPM media in the present results gener-
ally showed that BA in WPM medium
was the most effective cytokinin for
stimulating shoots proliferation and elon-
gation of Al-Amar apricot nodal cutu'ng
explants. While zero, 2.0 and 4.0 mgl
2iP or kin were not effective in shooting.
Similarly, Marino e af (1991) and Mu-
rai et al (1997) showed that shoot prolif-
eration rate of apricot Prunus armeniaca
¢vs. San Castrese and Protici increased
with increasing BA levels (2.2, 4.4 and
8.8p M) with IBA (0.25 yM) and GA;
(0.29 p M). Also, results on Bakuoh jun-
kyou cv. showed that BA was most effec-
tive than zeatin and 2iP. Furthermore,
Perez-Tornero aad Burgos (2000)
added that the proliferation rate was sig-
nificantly affected by benzyladenine lev-
els and the optimum differed for each
studied cultivar and the best was between
1.78 -3.11 pM.

3.3. Effect of number of subcultures on
survival percentage, number and
length (cm) of proliferated shoots
for Meet-Ghamr peach and Al-
Amar apricot.

Data in Table (5) revealed that mean
survival % was significantly higher for
peach rathar than apricot.
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Table 4. Effect of medium type and different cytokinin concentrations on number and
length (cm) of proliferated shoots / explant of Al-Amar apricot during prolif-

¢ration stage.
Medium
types MS WPM Mean
Treatments (mg I') '
Nurnber of proliferated shoots /explant

Coatrol 000e 0.00e 000 C
1.0 BA+0.1IBA 0.49d 098b 07418
20BA+0.1IBA 033¢ 2.8%a 186 A’
40BA+0.11BA 000e 0.00¢ 000C
2.02iP+0.1IBA 000e 0.00e 000C
4.02P+011BA 0.00e 0.00¢ 0ooC
2.0kin+0.11BA 0.00e 0.00e 000C
4.0kin + 0.1 IBA 0.00e 0.00¢ 0.00C

Mean 0.l16 B 0.484°
Avg. shoot length (cm)

Control 0.00e 000¢ 000FE
10BA+0.1IBA 0.75d 1.042 089 A"
20BA+0.1[BA 0.66 ef 0.97b 08IB
40BA+0.11BA 0.00e 0.00e 0.00F
2.02iP+0.1 [BA 0.00e 0.00e 000FE
4.02iP+0.1IBA 0.00e 0.00e 0.00E
2.0kin+0.1 [BA 0.00e 0.00e 0.00E
4.0kin+0.1 IBA 0.00¢ 0.00e 000FE

Mean 0188 025A

Means followed by the same letter (s) are not significantly different from each other at 5% level
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Table 5. Effect of number of subcultures on survival percentags of peack and anricot

cultures
Specics. Peach Apricot Mean

No. of subcultures

1" subculture 39.58 a 87.50a 88.54 A"
2™ subculture 89.58a 89.582a 89.58 A"
3" subculture 89.58a 89.58a 8958 A"
4" subculture 89.58 a 89.582a 89.58 A”
5% subculture 89.58a 87.50a 83.54 A
6™ subculture 87.50a 62.50¢c 75.00B°
7™ subculture 70.83 b 18.74 d 4479C

Mean 86.60 A’ 74.99 B'

Means followed by the same letter (s) are not significantly different from each other at

5% level

Also, the mean of subcultures showed
similar high mean survival stanting from
the first up to the 5* then decreased sig-
nificantly by the 6™ and further by the 7°
subculture. The interaction between stud-
ied species and the number of subcuitures
showed that peach cultivar showed simi-
tar survival % from the first till the 6®
subculture then started significant de-
creased in survival by the 7% subculture.
While apricot culutures showed de-
creased by the 6% subculture.

Data in Table () showed that the
mean number of proliferated shoots was
significantly higher for peach rather than
apricot. The mean of subcultures signifi-
antly increased as number of subcultures
increased up to the 5™ then siginificantly
decreased during the 6™ and 7® subcul-
tures. The inferaction between studied
species and the number of subcultures
showed that apricot cultures showed the
highest number of shoots during the 5™
subculture {8.10). While the lowest

number of shoots was obtained with
peach cultures at the first subculture
{2.66).

Table 6. Effect of number of subcuttures
on number of shoots/explant of

peach and apricot cultures.
Species.

No. of Peach  Apricot Mean
subcultures

1* subculture 266j 2893y 277F
2% subculture  344h 3121 328E
3%subculture  6.25d 477 55iC
4™ subculture 679c T7.04bc 692B
5% subculture 723b  8.10a T766A
6™ subculture 594e 233k 413D
7% subculture 4383 0641 251F

Mean 524A° 4138

Means followed by the same letter (s) are not sig-
nificantly different from cach other at 5% {evel
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Data in Table (7) revealed that the
mean length of proliferated shoots was
significantly higher for peach rather than
apricot. The mean of subcultures showed
that the hxghest shoot length was recorded
under 1'" and 2™ subcultures with no sig-
nificant differences between them, then
decreased significantly by the 3™ up to
the 7% subcultures. The interaction be-
tween species cultivars and the number of
subcultures showed that peach cultures
showed the hxghest shoot length during
the 1* and 2™ subcultures. While apricot
cultures showed the lowest shoot length
during the 7" subcultures.

Table 7. Effect of number of subcultures
on average shoot length (cm) of

peach and apricot cultures.
Species
No. of Peach Apricot Mean
subcultures
1" subculture 1.73a 097d 1354
2™ subcuiture 1.75a 0.93d 1.34A
3™ subculture 1.58b 0.79e¢ 1.18B"
4% subculture 131c G70f 10iC
5" subculture 094d 056g 075D
6™ subculture 0.75¢f 0.46h O061E
7% subculture 0.63g 009i 03F
Mean 1.24A° 0645

Means followed by the same letter {s) are not
significantly different from each other at 5%
level

There is no available reports on the
effect of different subcultures on survival
and growth rate for peach and apricot
cultures. However, this has been reported

for other species. For example Parra and
Amo-Marco (1998) found that shoot
multiplication and elongation declined in
the 3" to 5" subcultures of Myrius com-
munis L. taken from either seedlings or
adult plants While, Wanas (1999) re-
ported an increase in number of prohfer-
ated shoots of Hansen rootstock by the 3
and 4™ subcultures and did not mention
what happened afterwards. About the
effect of subculture frequency, Grant
and Hammatt (1999) concluded that
total time in culture is the most important
factor bringing about physiological
changes in micropropagated M9 apple
and cherry F12/1 genotypes. Moreover,
the lowest and highest shoot proliferation
rates for camation cultivars were ob-
served in the first and second subcultures
and gradually decreased in subsequent
subcultures (Salehi, 2006). The auther
suggested that the reduction may be due
to using the more terminally buds with
too matured tissues.

3.4. Effect of auxin type and concentra-
tion on rooting %, average number
and length (cm) of roots

Concerning the effect of auxin type
and concentration on Meet-Ghamr root-
ing Table (8, the first roct appeared after
28 days from culturing and the greatest
rooting percentage (87.50%) was ob-
tained by half strength MS medium with
IBA + NAA both at 0.2 mgl™ followed
by NAA at 0.5 mgl” (56.25%). Insig-
nificant differences between IBA at 0.3 or
1.0 mgl”, NAA at 0.2 mgl™? and [BA +
NAA both at 1.0 mgl”' were obvious.
The lowest rooting percentage (12 5%)
was recorded by NAA at 1.0 rngl alone
or IBA + NAA both at0.5 mgl™.
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Table 8. Effect of different auxins con-
centrations and combinations
added to half strength MS me-
dium on rooting %, number and
length (cm) of roots of Meet-
Ghamr peach during rooting

stage.

Treatments  Rooting Avg. no.  Avg. root
(mgt™") % ofroots  length (cm)
control 0.00E 0Q0E 0.00E
0.21BA 0.00E 0.00E 0.0 E
0.5 IBA 31.25C 050D 2838
1.01BA 37.50C  081C 452 A

0.2 NAA 31.25C o8IC 2998
0.5 NAA 5625B  2.19A 3.14B
1.0 NAA 12.50D 0.25DE 029C
0.2IBA +0.2
87.50A 1.50B 5.20A
NAA
0.5 IBA+0.5
12.50D 050D 1.99B
NAA
L0 IBA+ 1.0
3125C 050D 2068
NAA

Means followed by the samne letter (s) are not
significantly different from cach other at 5%
level.

Meanwhile, zero (control) and 0.2
IBA failed to induce rooting. The highest
number of roots occurred with NAA at
0.5 mgi? followed by IBA + NAA both
at0.2 mﬁl“, then decreased with (IBA at
1.0 mg!? and NAA at 0.2 mgl?) with
insignificant differences between them.
The lowest number of roots was recorded

by IBA at 0.5 mgl™ alone, IBA + NAA
both 2t 0.5 and 1.0 (mg1™).

The highest significant average root
length was slear with IBA + NAA both at
0.2 mgl™ or IBA at 1.0 mg1™ alone (5.20,
4.52 cm) respectively, significant differ-
ences were noticed among IBA, mean-
while the lowest root length was obtained
with IBA at zero and 0.2 mgl™.

Concerning the effect of auxins type
and concentration on Al-Amar apricot
rooting {Table 9), the first root appeared
after 32 days from culture and the highest
significant valu¢ of rooting percentage
(81.25 %) was recorded by half strength
MS medium with 0.2 mgl® NAA, fol-
lowed by [BA at 0.5 or 1.0, NAA at 0.5
and IBA+ NAA both at 0.2 (mgl™) with
insignificant differences among them.
The highest significant number of roots
was showed by IBA + NAA both at
0.5mgl". IBA at 0.5 mg 1" caused higher
root length followed by NAA at 0.2 mg I’
!, The shortest roots appeared considera-
bly at IBA + NAA both at 1.0 mgl™.

Some reportes dealing with the previ-
ous subject were illustrated as follows,
Murai et o (1997) mentioned that IBA
promoted rooting of Bakouh and Junkyou
apricot cvs. and the optimum concentra-
tion was 2.0 M IBA. No rooting oc-
curred without [BA treatment. Yonemi-
tsu ef al (2003) found that root formation
of Japanese apricot was induced when
shoots were transferred into WPM agar
medium containing 0.34 uM NAA. Cos
et al (2004) reported that the best IBA
concentration 1.0 mg I’ with a 20 % suc-
cess rate of rooting explants of peach-
almond hybrid Mayor Reg. Touqeer et al
(2004) cleared that the maximum number
of roots of peach rootstock GF 677 was
five and roots of more than 1.5 cm in
length was four obtained with IBA at 0.4
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mg 1! without callus. NAA and [AA af-
fected the root growth negatively. Callus
formation was strongly stimulated by
NAA.

Table 9. Effect of different auxins con-
centrations and combinations
added to half strength MS me-
dium on rooting %, number and
length of roots (cm) of Al-Amar

apricot during rooting stage.
Avg,
Treatments R°;’,Eng :::%f . ;ﬁh
(mg i-1) Ol em)
control 0.00E 0.00E O000E
0.2IBA 4375C 1.75C 1.39%CD
0.5IBA 62508 1.69C 629A
L.OIBA 6825B 275B 382B
0.2NAA  3125A 256B 463B
0.3NAA  625B 106D 261C
1ONAA  4375C 1.50C 1.99CD
0.2BA+0.2
NAA 68.75B 269B 266C
0.5 IBA+ 0.5
NAA 5000C 3.63A 182CD
LOIBA+1.ONAA 7500D 0.50E 1.14D

Means followed by the same letter (s) are not
significantly different from each other at 5%
level.

3.5. Acclimatization stage

Survival percentage of peach and ap-
ricot plantets after acclimatization for 8
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weeks after rooting were presented in
Table 10, it was clear that all in vitro
rooted shoots of acclimatization in the
greenhouse where survival percentage
reached up to 66.66 % and 50.00 %, re-
spectively.

Data declared that survival percentage
of the best in vitro rooted shoots of peach
(24 plantlets) and apricot (20 plantlets)
after acclimatization reached up to 66.66
% and 50.00 %, respectively,

In conclusion, this investigation has
optimaized the establishment, prolifera-
tiont and rooting media for both Meet-
Ghamr peach and Al-Amar apricot. In
addition the number of subcultures of
their which cultures should be renewed
had been determined. Further invistiga-
tion are needed to proceed for acclimati-
zation.

Table 10. Survival percentage of peach
and apricot plantlets after ac-
climatization for 8 weeks

Survival %
66.66
50.00

Species
Peach

apricot
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