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ABSTRACT

INTRODUCTION

Traditionally, peach seedlings have

been used as rootstocks for peach and propa-

gators used their own local source of seed for
seedling productions. The most commonly
used rootstocks are Nemaguard, Flordaguard
and three peach-almond hybrid rootstocks
developed in California. Two of the peach-
almond hybrids, the other is Hansen.

Hansen 536 cultivar was related from
a seedling population of the cross Almond B x
peach selection 1-8-2 mad by the late carl
Hansen, 1964. Hansen 536 was selected as the
most, tolerant to phytophthora syrugae, dro-
ught tolerant, more tolerant to lime-induced
chlorosis and show less sodium and chioride
uptake than peach (Hansen e al, 1981 and
Kester and Asay, 1986). This cultivar most
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uscful in calcareous soils and under marginal
or stressful conditions as well as is grafcom-

atible to almond, peach and Japanese plum
cultivars. Hansen 536 cultivar, is too difficult

to propagate through cutting or layering’

(Ismail, 1998).

Apple is considered as the most
important economic fruit among the other fruit
trees. The recently introduced apple rootstocks
encouraged the horizontal extension of apple
trees in the new reclaimed soils. The net return
is very high as compared with the other fruit
trees.

Conventional propagation of - either
Hansen 536 and MAC9 apple rootstocks
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failed to overcome the gab between the large
number demand and the actual number produ-
ced. Moreover, occurrence of the undesired
segregations usually associated to the sexual
pmpagaﬁonbyseedswashoppedtobe
entirely avoided. Micropropagation is a true to
type propagation and most often associated
with mass production.

So, in order to meet the increasing
demand for a homogenous nursery transplants
of such important two rootstocks, this invest-
tigation was initiationed to investigate the
possibility of using micro-propagation tech-
nique as an ideal vegetative propagation
method in this concem.

MATERIALS AND METHODS

This investigation was conducted at
the tissue culture Laboratory, Desert Research
center during 2006 and 2007 seasons.

A protochol for in vitro propagation
using tissue culture technique as a means of
rapid clonal propagation of two imported
rootstocks Hansen 536 peach and MAC9
apple rootstocks was established.

Shoot tips and one stem node cutting
were the plant material used for this
investigation. Both plant materials of two
rootstocks were collected from' trees located at
the Farm of the Faculty of Agriculture Ain
Shams Univ. Shoot tips and stem nodal
cuttings of two rootstock were prepared from
active shoots in April from seven and 3 year-
old trees, for Hansen 536 peach (Almond
hybrid) and MAC9 apple rootstocks, respect-
tively.

The collected active developing
shoots (4-5 cm in length) for preparing both
explant types (shoot tip and one node cutting)
put in polyethelen bags and directly trans-
ferred to the Laboratory, where they were
immediately soaked in running water for %
hour to get rid of dirts, dust and any residues.
In order to get nid of phenolic compounds
from explants and overcome culture bro-
wning, explants were soaked in antioxidant of
150 mg/L citric acid and 100 mg/L ascorbic

for 2 hrs before culturing. The most important
natural inhibitor of diphenol oxidase is ascor-
bic acid (Vigyaza and Mihalyi, 1976). Asco-
rbic acid may also act directly on the enzyme
by chelating with prosthetic group (Vigazo.
1981).

Shoot tips of both rootstocks (MAC9
and Hansen 536) were excised from the
terminal part of the shoots with 5-10 mm long
containing the apical meristem, where one
node cuttings explants were 1-2 cm. Explants
of shoot tips and stem node sections of both
rootstocks (MAC9, Hansen 536) were
cultured on Murashige and Skoog (1962)
basal medium (MS medium) supplemented
with 7.0 g/l Difico-Bacto agar and 30g/L
sucrose. Different types and concentration of
additive substances were also added to MS
medium according to the investigated stage as
will be mentioned later. The pH of the media
was adjusted to 5.7-5.8 and autoclaved at
121°C and 1.5 kg/cm’ steam pressure for 20
minutes.

_ The complete randomized block
design with five replications was used for
arranging the differential investigated treat-
ments including in each experiment during
various developmental stages. So the follo-
wing experiments were carried out during
both experimental seasons:
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I- Establishment stage:

In this stage two experiments were
conducted each was devoted for two explant
type (shoot tip and one node cutting) of each
rootstock to investigate effect of adding two
cytokinin types namely G-benzyl amino
purine (BAP) and 2-isopentznyl-adenine (2ip)
combined together (each at 3 rates 1.5; 2.0 and
25 mg/L), beside cytokinin omission as
control to the establishment MS medium in

order to find out the most effective cytokinin -

treatments by which the highest (survival,

growth and shoot elongation) percentages, as

well as the least % or completely absent of

browning could be achieved for both cultured

explant types of two rootstocks. Thus, the

following four cytokinins treatments invest-

tigated in each experiment were as follows:

1-  Cytokinin omitted MS medium (control).

2- BAP + 2ip each at 1.5 mg/L were supple-
mented to MS medium.

3- BAP + 2ip each at 2.0 mg/L were supple-
mented to MS medium.

4- BAP + 2ip each at 2.5 mg/L were supple-
mented to MS medium.,

Each treatment replicated five times,
cach replicate represented by twenty explants.
In each experiment, shoot tip and one node
cutting explants of both studied rootstocks
were surface sterilized using sodium hybo-
chiorite (NaOCl-clorox 10% for 20 min.) and
cultured individually in the tubes of the
corresponding treatment. Cultured explants
were incubated under 16 hours of artificial
high (with flurocent tubes of 1500-2000 lux
intensity) and 8 hours dark at temperature of
28+2°C. This stage was extended to four
weeks. Data represented browning, survival,
developing growth percentages and shoot
‘elongation were recorded three weeks after
culturing during both seasons of study.

2- Shoot proliferation stage:
Plant materials (shoot tips) needed for

two-rootstocks during this stage (shoot proli-

eration), were already prepared from newly
emerged shoots had been developed from
cultured shoot tips on MS medium supple-
ented with BAP + 2ip each at 2.5 mg/L
throughout the previous stage (establish-
ment).

In this stage the following treatments
of three BAP and 2ip combinations besides
BAP and 2ip omitted medium used as control
were investigated:

1- BAP and 2ip omitted MS medium
(control).

2- BAP at 1.0 mg/L + 2ip at 0.5 mg/L supple-
mented to MS medium.

3- BAP at 1.0 mg/L + 2ip at 1.0 mg/L supple-
mented to MS medium.

4- BAP at 1.5 mg/L + 2ip at 1.5 mg/L supple-
mented to MS medium.

Each treatment replicated five times,
where every replicate was represented by 20
cultured explants (shootlets) during two
seasons of study. Data concerned the response
to different treatments were recorded after 4
weeks of culturing as an average of both
measurements (number and length) and incre-
ment % of proliferated shootlets.

An additional experiment was carried
out in order to study the effect of subculture

* number on some measurements i.e., average

(number and length) of proliferated shootlets
and proliferation percentage. The average of
two seasons, was recorded. Taking into consi-
deration that the required plant material (proli-
ferated shootlets) for this experiment were
carefully selected from such shootlets proli-
ferated on the culture media capable to induce
the greatest proliferation percentage throu-
hout the aforesaid step of this stage. In this
respect, MS basal medium supplemented with
1.0 mg/L. BAP + 1.0 mg/L 2ip was choosen
for evaluating the effect of subculture number
on proliferation measurements of Hansen 536
peach rootstock, while for MAC9 apple ros-
stock MS medium supplied with 1.5 mg/L
BAP + 1.5 mg/L 2ip was used for this purpose
due to its superiority in this concemn.

3- Rooting stage:

The proliferated (regenerated) shoots
4 cm in length which originated from shoot
cultures during (shoot proliferation stage) of
both rootstocks (MAC9 and Hansen 536)
were used as plant materials for rooting stage.
Shoots which were cultured on MS basal
medium supplemented with either 1.0 mg/L
BAP + 1.0 mg/L 2ip for Hansen 536 rootstock
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or 1.5 mg/L BAP + 1.5 mg/L 2ip for MAC9Y,
apple rootstock were used for this stage.

To select the best auxin combinations
and their concentrations capable for enhancing
and maximizing rooting parameters and
rooting %, half strength MS basal medium
supplemented with IBA (Indole-3-butyric
acid) at 4 concentrations (0.5, 1.0, 1.5 and 2.0
mg/L) combined with either NAA (Naphtha-
lene acctic-acid) at 4 concentrations (0.5, 1.0,
1.5 and 2.0 mg/L) or PG (poly ethylene glycol
at 100 mg/L) were used as rooting media.

Shoots, 4-5 c¢m in length regenerated
from shoot tips were transferred individually
in culture tube containing the corresponding
investigated rooting media. Cultured shoots
were kept and incubated at dark and 20°C for
one week then transferred to light regime 16
hours light and 8 hours darkness per day.

Rooting percentage, average number
and length of new developed roots were
recorded after four weeks later from culturing
in the different investigated rooting media.

4 Acclimatization stage:

This stage considered as the most
important limiting factor that determines to
great extend the successful or failure of using
the tissue culture technique as an applicable
mean for peach and apple mlcropropaganon

Some anatomical characteristics of
the in vitro regenerated plantlets like as
complete/partial lacking of both upper and
lower cuticle layers of leaf surface is the real
reason for this problem.

The healthy plantlets (rooted shoots)
which were developed from rooting stage for
both investigated species were rinsed
thoroughly with tap water to remove any
medium residues then immersed for 5 minutes
in 0.5% benelate fungicide solution and finally
soaked in IBA (2000 ppm) rooting solution.
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Plantlets were transferred individually (each in
15 x 15 cm dimension black plastic pot) filled
with one of the following growing media:

1. Sand + peat moss (at 1 : 1 ratio v: v)

2. Sand + vermiculite (at 1 : 1 ratio v: v)

3. Peat moss+ vermiculite (at 1 : 1 ratio v: v)
4, Sand + peat moss + vermiculite (at 1: 1: 1

ratio by volume)

The higher survival % and vigour
growth of the newly transferred plantlets to
the greenhouse mainly depending on reducing
transpiration rate, persisting water supply and
mineral elements. Each plantlet was covered
with white transparent poly ethylene bag to
keep the relative humidity around plantlets
ranged from 90 — 95% during the first three
weeks. One week later from planting, pun-
ching holes in poly ethylene bags were carried
out periodically for two weeks, where the
cover was completely removed and plantlets
allowed to grow under free greenhouse con-
ditions.

In addition, plants were watered with
quarter MS inorganic salts once a week and
sprayed with fungicide along the acclimatiza-
tion stage which extend for eight weeks.
Survival percentage and average stem length
for both two rootstocks at the end of this stage
for each experiment season were recorded.
Presented data were an average of two experi-
mental seasons

Each treatment (investigated growing
medium) was represented by four replicates
each with five individual plantlets.

5- Statistical analysis:
All data were subjected to analysis of
variance and significant difference among

"means were determined according to

(Snedecor and Cochran, 1972). In addition
significant difference among means were
distinguished according to the Duncans,
multiple test range (Duncan, 1955).
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Table (1): Effect of different BA +2ip combinations on some measurements of cultured
shoot tip and one node cutting explants of Hansen 536 peach rootstock
recorded after 4 weeks) through establishment stage during 2006 and 2007,

Explants Shoot tip
Parameters Average
BA + 2% Browning Survival Growth of shoot
concentration (%) (%) (%) ealongation
) (cm)
2006
0.0 +0.0 652 A 300C 348B 08B
1.5+1.5 500 A 500B 370B 13A
20+2.0 114B 850A 88.6 A 14 A
2.5+25 245 AB 60.0 A 755 A 1.6 A
2007
0.0+0.0 422 A 25.0C 57.8B 08B
1.5+1.5 362 A 55.0B 63.8B 13A
20+2.0 56B 90.0 A 944 A 13A
25+25 234 AB 65.0B 76.6 AB 1.5A
Stem node section
2006
0.0+0.0 66.7 A 15.0C 333B 09A
15+1.5 332B 30.0B 66.8 A 1.1A
20+2.0 192 B 500A 808 A 13A
25+2.5 248 B 40.0 AB 753 A 1.2A
2007
0.0+0.0 66.7 A 150D 333B 10A
1.5+1.5 359B 300C 64.1 AB 1.2 A
20+2.0 175 B 60.0 A 825A 14 A
25+25 229B 40.0B 771 A 13A

¢ Means followed by the same letters within each column for each measured characteristic
are not significantly different from each other at 1% level.

1.1.2. MAC 9 apple rodtstock

Table (2) shows that all BA + 2ip
combinations improved significantly all
investigated parameters for both explants of
MACY apple rootstock during establishment
stage (especially those of two higher concen-
trations) as compared with control in both
seasons. Whereas they maximized growth and
survival percentages but reduced significantly
the browning percentage. It was also noticed
that response of shoot elongation to BAP and
2ip combinations was not significant as com-
ared each other with shoot tip explant,
however with one node cutting the differences
were completely absent even with comparing
to control during two seasons.

These results are in general agree-
ment with those of Dantas ef al. (2002) and
El-Hammady ef al. (2005), who found that the

longest shoots during the establishment stage
were recorded for Hansen cultured in MS
medium with 2.0 mg/L BAP.

2, Proliferation stage:
2.1, Effect of BAP + 2ip combinations:

An experiment was carried out for
each investigated rootstock (Hansen 536,
peach rootstock, and MAC9 apple rootstock),
whereas three combinations between two
concentrations of BAP (1.0 and 1.5 mg/L) and
three concentrations of 2ip (0.5, 1.0 and 1.5
mg/L) were added to MS basal medium as
well as MS cytoknin omitted medium
(control) were used. The effect of the previous
combinations on some multiplication para-
meters during proliferation stage was invest-
tigated. Obtained data were recorded in Tables
(3 and 4).
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Table (2): Effect of BA + 2ip concentrations on some measurements of cultured shoot tip
and one node cutting explants of MAC9 apple rootstock (recorded after 4
weeks) through establishment stage during 2006 and 2007 experimental

Seasons.
__Explants Shoot tip
Parameters Average
BA +2 Browning Survival Growth of shoot
concentration (%) (%) (%) calongation
'mg/L) (em)
2006
0.0 +0.0 500A 20C 50.0B 05B
1.5+1.5 51.0A 50 B 450 B 09A
20+2.0 26.1 B 60 B 739A 1.1 A
25+258 63C 80 A 93.7A 1.3A
2007
0.0 +0.0 36.1 A I5D 63.9C 0.7B
1.5+1.5 46.0 A 55C 54.0 C 1.1A
20+2.0 216 B 70 B 784 B 13A
25+25 59C 85A 94.1 A 14 A
Stem node section
2006
0.0+0.0 36.1 A 150B 63.9B 1.0A
1.5+15 400 A 250B 60.0B 1.1A
20+2.0 30.6 B 40.0 A 61.5B 1.1A
25+2.5 385A 500A 69.4 A 14A
2007
0.0+0.0 478 A 20.0B 52.2B 07B
1.5+1.5 426 A 350A 574B 1.4 A
20+20 223 B 450 A 717 A 1.5A
25+25 285B 550A 818 A 1.6 A

¢ Means followed by the same letters within each column for each measured parameter are
not significantly different from each other at 1% level.

2.1.1. Hansen 536, Peach rootstock :

Data presented in Table (2) revealed
clearly that MS basal medium supplemented
with 1.0 mg/lL BAP and 1.0 mg/L 2ip
(treatment C) maximized statistically both
average number and increament % of prolix-
ferated shoots. However, average length of
proliferated shoots reached its peak by
culturing on MS medium supplemented with
the higher rate te. 1.5 mg/L BAP and 2ip
(Photo 2A).

Moreover, increasing cytokinin rate
to 1.5 mg/L of each BAP and 2ip (treatment
D) or decreasing it to 1.0 mg/LL BAP + 0.5
mg/L 2ip (Table 3) resulted significantly in an
obvious reduction of proliferated measure-
ments as compared to treatment D during two
seasons of study. Data presented in Table (3)
and Photo (2A) revealed clearly that MS basal
medium supplemented with 1.0 mg/L from

each cytokinin type (BAP and 2ip) i.e. treat-
ent C maximized statically both average
number and increament % of proliferated
shootlets. Moreover, increasing cytokinin rate
to 1.5 mg/L of each (BAP and 2ip) i.e. treat-
ment D or reducing it to 1.5 mg/L BAP + 0.5
mg/L 2ip (treatment B) reduced significantly
both parameters.

However, the average length of proli-
ferated shoots reached significantly its peak
after culturing on MS medium supplemented
with the highest rate of cytokinins (BAP and
2ip), each at 1.5 mg/L. The same trend was
true during two seasons of study. Cytokinin
omitted medium (control) revealed the lowest
values of all investigated parameters during
both seasons of study. These results are in
harmony with Bayomi (1998) who recom-
mended BAP than kinetin for the best
proliferation of peach.
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Whereas shoots of Hansen 536 peach root-
tock were cultured on MS medium supple-
ented with BAP and 2ip each at 1.0 mg/L,
while shoots of MAC9 apple rootstock were
cultured on MS medium supplemented with
BAP and 2ip each at 1.5 mg/L. Subculturing
was continued four times on the same starting
culture media of each rootstock at 4 weeks
intervals. The response of the average number,
and length of proliferated shoots and percent
of proliferated shoots during four subcultures
were recorded as an average of two seasons in
Tables (5 & 6).

Data obtained as shown from Tables
(5 & 6) and Photo (3A&B) revealed that all
the investigated parameters increased as the
number of subculture was advanced. The
fourth subculture was the superior in this
respect whereas it maximized all studied para-
meters for both rootstocks,

These results are in line with those
reported by Wanas (1999), Sun er al. (2000),
Martins and Pedrotti (2001) and Cos et al.
(2004) who found that regeneration rate of
apple M.7, M9 and peach- almond hybrid
could reach 5 fold in MS medium supple-
mented with 1.5 mg/l. BAP.

3. Rooting stage:
3.1. Hansen 536 peach rootstock:
3.1.a. Effect of IBA and NAA combination:
Four combinations between two
kinds of auxins (IBA and NAA) each was
added to half strength MS medium at four
levels (0.5, 1.0, 1.5 and 2.0 mg/L) as well as
auxnin omitted half strength MS medium as
control were investigated regarding their
effect on some rooting parameters (rooting %,
average root number and average root length)
of Hansen 536 cultured shoots.

The obtained data during both 2006
and 2007 seasons are presented in Table (7).

Data revealed that the three invest-
tigated rooting parameters were in positive
relation ship. All investigated rooting media
which supplied with different levels of IBA +
NAA enhanced clearly all the rooting para-
meters than the control during both seasons of
study. The combination between IBA + NAA

each at 1.5 mg/L treatment (D) was the
superior one in this respect, as it increased
significantly the all rooting parameters Photo
(4A). Whereas, the lower concentration of
both auxins (1.0 mg/L) came in the second
rank. On the contrary the higher level of both
auxins (2.0 mg/L) was less effective.

3.1.b. Effect of IBA and PG combination.

Four treatments represented different
combinations between IBA which added to
rooting media at four levels (0.5, 1.0, 1.5 and
2.0 mg/L) and PG at one level 100 mg/L as
well as auxin omitted half strength MS
medium as control, were investigated in
response to rotting parameters. Data tabulated
in Table (8) and illustrated by Photo (4B) clear
that cuituring shoots of Hansen 536 peach
rootstock on half strength MS medium
supplemented with IBA and PG improved all
the rooting parameters over the control, during
both reasons of study. Moreover, 2 slenght
MS medium + 1.0 mg/L IBA + 100 mg/LPG
gave the highest values of all investigated
rooting parameters followed by treatment (D)
(% MS + 1.5 mg/L + 100 mg/L. PG). On the
other hand, auxin omitted medium (control)
had the lowest values.

3.2. MAC9 apple rootstock:
3.2.a. Effect of IBA and NAA combination:
It is quite evident from Table (9) that
IBA + NAA combinations were significantly
effective data recorded in Table (9) that, the
most promoting response of both rooting %
and average root number was achieved by
rooting medium contained 1.5 -mg/L of each
IBA and NAA. (treatment D) for both seasons
of study (Photo 4C). On the contrary,
treatment (D) gave the lowest value of average
root length. Meanwhile average root length
was maximized with reducing auxin level in
rooting media to 1.0 mg/L for both IBA and
NAA. Such trend was true during both
seasons of study. The rooting media supple-
mented with the lowest level (0.5 mg/L)
highest level (2.0 mg/L) of IBA + NAA came
in the second rank regarding the improvement
of rooting parameters. Auxin omitted medium
(control) was the least effective one in
response to rooting parameters.
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Table (3): Effect of different combination between BAP and 2ip on shoot tips
proliferation parameters of Hansen 536, peach rootstock during 2006 and
2007 seasons.

Table (4): Effect of different combination between BAP and 2ip on shoot tips
proliferation parameters of Apple MAC9 rootstock during 2006 and 2007

SEASOons.
Para- 2006 2007
meterﬁ Average No. Proliferated | Averagelength | Average No. Proliferated | Average length
reat- of protiferated shoot of proliferated | of proliferated shoot of proliferated
ments shoots * (%) shoots (inm) * shoots * %) shoots (mm) *
A 14D 40D 114B 14D 40D 134B
B 36C 260 C 11.0C 40C 300C 11.9C
C 46B 360 B 92D 48 B 380B 114D
D 58A 480 A 132 A 62A 520A 160 A
A MS cytokinion omitted medium (Control) MS + 1.0 mg/L BAP + 0.5 mg/L 2ip
CMS + 1.0 mg/L BAP + 1.0 mg/L 2ip MS + 1.5 mg/L BAP + 1.5 mg/L 2ip

MS Murashige and skoog nedium supplemented with 30g/L. sucrose and 7.0 g/L agar
* An average of five culture tubes.

Table (5): Some proliferation measurements of Hansen 536 peach rootstock as influenced
_by number of subcultures (4 weeks intervals)..

Average No. of . Average length of
prolfeated ;ﬂg‘{;ﬁ‘;‘i prolifeLrate)d shoots
shoots * mm) *
62B 520 179D
580 220C
800 244 B

Table (6): Some proliferation measurements of MAC9 apple rootstock as influenced by
number of subcultures (4 weeks intervals)..

Average No. of . Average length of

proliferated :;::(::e(r,;: ;‘1 _ Proliferated shoots
shoots * (mm) *

68C _ 580.0D 176 D

7.4 BC 640.0 C 182C

8.0 AB 700.0 B 198 B

] 84 A 740.0 A 233A

Initial shoot number was 5 shoots.

Sub-culture was carried out 4 weeks intervals.

MS medium +1.5 mg/L BAP + 1.5 mg/L 2ip was used for all subcultures.

An average of two seasons.

* e 6 @
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Table (7): Effect of IBA and NAA combinations on rooting parameters after four
weeks from culturing muiltiplied shoots of Hansen 536 peach rootstock
during 2006 and 2007 seasons.

2006 2007
Average | Average Average | Average |
root | root length root |root length|
number (mm) number (mm) |
1.2D 80.0D 1.3D
22C 126.0 B 25C
30B 136.0 A 30B
33A 133.0 A 33A

25C | 1200C | 27C 125.0B]

One helf strength auxin omitted MS medium, A Vs MS + auxin omitted medium ( Control)
B ' MS + 0.5 mg/L IBA + 0.5 mg/L NAA C % MS + 1.0 mg/L IBA + 1.0 mg/L NAA
D % MS + 1.5 mg/L IBA + 1.5 mg/L NAA E VMS + 2.0 mg/L IBA + 2.0 mg/L NAA

Table (8): Effect of IBA and PG combinations on rooting parameters of cultured
shoots of Hansen 536 peach rootstock after four weeks from culturing

during 2006 and 2007.

2006 2007

. Average | Average Average | Average

R°,‘,’/"“g root root length root root length

(1]
1 number (mm) number (mm)
i 40.0C 1.9D 70.0D 1.8D 83.0D

l 60.0 B 36C 100.0 C 36C 100.0 C

800 A 6.5A 1490 A - 6.4 A 1480 A
60.0B 40B 1220B 45C 125.0B
40C | 1090C | 600C | 46B |
A ¥4 MS + auxin omitted medium ( Control)

One helf strength auxin mediu,
B % MS + 0.5 mg/L IBA + 100 mg/L PG C % MS + 1.0 mg/L IBA + 100 mg/L PG
D ¥ MS + 1.5 mg/L IBA + 100 mg/L PG E ViMS + 2.0 mg/L IBA + 100 mg/L PG

Table (9): Effect of IBA and NAA combinations on rooting parameters after four
weeks from culturing multiplied shoots of MAC9 apple rootstock during
2006 and 2007 seasons..

2006 2007
. Average Average . Average Average
R°,‘,’ ting root root length Rooting root root length §
Yo . %
number (mm) number (mm)
A 20.0C 1.3D 100.0D 25.0D 1.6 D 100.0 D
B 40.0 B 20C 145.0B 400C 20C 150.0 B
C 40.0 B 25B 196.0 A 40.0C 20C 210.0 A
D 60.0 A 23A 1140D 800 A 3.8A 105.0D
i E | 600A | 23 ~1300C | 28B ]
One helf strength auxin omitted MS medium. A % MS + auxin omitted medium ( Control)
B 2 MS + 0.5 mg/L IBA + 0.5 mg/L NAA C%MS + 1.0 mg/L IBA + 1.0 mg/L. NAA

DYMS+1.5meg/L IBA + 1.5 mg/L NAA E \xMS + 2.0 mg/L IBA + 2.0 meg/LL. NAA
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3.2.b. Effect of IBA and PG combination:
Four IBA rates (0.5, 1.0, 1.5 and 2.0
mg/L) with 100 mg/L PG added to Yz strength
MS medium were investigated regarding their
effect on some rooting parameters. Table (10)
shows that the highest level of IBA (2.0 mg/L)
associated with 100 mg/L PG (treatment E)
statistically maximized all investigated rooting
parameters during both seasons of study
(Photo 4D). Meanwhile the lowest IBA level
(0.5 mg/L) combined with 100 mg/L. PG
resulted statistically in the least increase for all
rooting parameters as compared to the auxin
omitted medium (control). The above results
verify that the addition of 100 mg/L PG to 1.0
or 1.5 mg/lL IBA in rooting medium for
Hansen 536 and MACY, respectively, could
be safely recommended to improve rooting
_ percentages (100 and 80%) for former and
later rootstock.

These results are in general agree-
ment with the findings of Wanas (1999),
Gamage et al (2000) and Jun-Jihae et al
(2001). They recommended half strength MS
medium in increasing rooting parameters.
Meanwhile, Manta et al. (2000) recorded 80%
rooting of M.106 and cleared that the addition
of PG to rooting medium was not beneficial.
On the contrary, a synergistic effect of IBA
and PG on M9 rooting was observed
inspective of whether the transfer to hormone-
free medium was done (Jame and Thurbon,
1979). In another study, they reported that PG
at 162 mg/l had no effect on the shoot
multiplication rate of M.9, but shoot cultures
grown in the presence of PG gave higher
rooting percentages than cultures grown in its
absence. PG acted as an auxin synergist in
root initiation (James and Thurbon, 1981).

4. Acclimatization stage:

The acclimatization period extended
under greenhouse condition for 2 months,
where. Hansen 536 peach and MAC9 apple

plantlets were transplanted individually, each -

in plastic pot (25 x 25 cm) filled with one of
the four investigated growing media mixtures.
Each plantlet was completely covered with
while transparent plastic bag for three weeks.

Survival percentage and average stem
length of transplanted plantlets for both

rootstocks in relation to four investigated
growing media (mixtures of sand, peatmoss
and vermiculite) were recorded after eight
weeks, Data obtained during two successive
months of the acclimatization were tabulated
in Table (11) and illustrated by Photo (5).

Regarding the influence of sand, peat
moss and vermiculite mixture investigated as
growing media on survival percentage %, it
was quite clear that a significant differences
were clearly detected during two months of
acclimatization for both rootstock plantlets.

Herein, the growing medium of Sand
+ peat moss + vermiculite mixtures at 1:1: 1
ratios exhibited statistically the highest
survival percentage (80%) for both rootstock
plantlets (Photo 5). On the contrary, both
mixtures of peat moss + vermiculite (at 1: 1
ratio) and sand + peat moss (at 1 : 1 ratio)
resulted significantly in the least survival
percentage (40%) for MAC9 apple rootstock
and Hansen 536 peach rootstock, respectively.
In addition, sand mixture with either peatmoss
or vermiculite each at equal proportion were
statistically in between for MACY apple
plantlets (60% survival). However vermiculite
+ either sand or peat moss at equal proportion
as growing media were statistically in between
(60% survival) of Hansen 536 peach rootstock
plantlets.

Concerning the average of stem
length as influenced by different mixtures of
growing media, data presented in Table (5)
show that planting media comprised of sand +
peat moss + vermiculite at equal proportion by
volume was the superior, where the tallest of
both investigated rootstock plantlets was
detected. The reverse was true when sand +
peat moss at equal proportion was used as
growing medium for both rootstock plantlets.

Generally it could be concluded that
survival % and average stem length of both
investigated rootstock plantlets through the
acclimatization stage was obviously influen-
ced by the different mixtures used as growing
media. In this respect, mixture of sand + peat
moss + vermiculite at equal propomon was
statlstlcally the superior growmg medium
since it exhibited the maximum survival %
(80%) of the tallest stem for both rootstocks.
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Table (10): Effect of IBA and PG combinations on rooting parameters of cultured
shoots of MAC9 apple rootstock after four weeks from culturing during

2006 and 2007.
Para- 2006 2007
eters . Average Average . Average | Average
Treat- R°f,’/““g root root length Rooo/tmg root root length
ents ° number (mm) ° number (mm)

A 400D 19C 100.0 D 45.0D 23D 110.0D
B 60.0 C 258 128.0C 60.0 C 29D 125.0 D
C 60.0C 28B 178.0 B 80.0B 3.0C 172.0C
D 80.0B 3.2A 178.0 B 80.0B 36B 194.0 B
E 100.0 A 32A 182.0 A 100.0 A 38A 203.0 A

One helf strength auxin omitted MS medium.
B % MS + 0.5 mg/L IBA + 100 mg/L. PG
D A MS + 1.5 mg/L IBA + 100 mg/L PG

A Y4 MS + auxin omitted medium ( Control)
C %2 MS + 1.0 mg/L IBA + 100 mg/L PG
E 1AMS + 2.0 mg/L IBA + 100 mg/L PG

Table (11): Survival percenthge and average of stem length of Hansen 536 peach and
MACY apple rootstock plantlets (in vitro propagated by shoot tip
culture) as influenced by planting media used during acclimatization

stage (2 months).

Planting media Hansen 536 MAC9
mixtures ratios Survival (%) Average of Survival (%) Average of
by volume * stem length * * stem length *
Sand *Peatmoss | 4000 € 1115 D 60.00 B 1230D
Sand +
Vermiculite 60.00 B 11.50C 60.00 B 14.10C
1:1
Peal-moss +
Vermiculite 60.00 B 1200 B 40.00 C 150B
1:1
Sand — Peal + ’
Vermi 80.00 A 1280 A 80.00 A 16.15 A
1:1:1

- Means with in column followed by the seam letters are not significantly different at 5% level.

* An average of two seasons.
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