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INTRODUCTION

Water Stress and salinity are the
limiting tfactors and major problems in some
stone fruit trees grown in North Sinai. Under
such conditions, the future of stone fruits
plantings’s threatened in being lower quantity
and salinity hazard for these crops. Further-
more, drought and salinity problems usua]ly
arc confined to arid and semiarid regions
where rainfall is not sufficient to leach salts
from the plant zone.

The increasing demand and costs of
production and management have caused
intensificd research on drought and salinity
during the last three decades Epstein ef al
(1980) believed that solving the salinity
probiems should include both the manipula-
tion of the environment to benefit the plant —
soil reclamation, drainage and water control
and genetic manipulation. Therefore, salt

stress changes the water. relations of the most
higher plants and salt tolerance often depends

on drought tolerance (Greenway and
Munrs, 1980).
A rootstock’s ability to confer salinity

(Gorton and Cooper 1954) to trees in a com-
plex process that undoubtedly involves
physiological interaction between rootstocks
and scion (Cooper and Gorton 1952). Never
theless, rootstocks can be ran bed by their
ability to avoid accumulation in leaves. Mass
(1993) while maintaining growth and ade-
quate nutrient uptake (Grattan and Gneve,
1992). Such characteristics are also apparent
when rootstocks cultivars are grown as
seedlings and challenged with salinity stress
(Sykes, 1985; Syverisen and Yeleioskey,
1988).
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In vitro propagation method for
drought and salt tolerance is an energy -
efficient approach and should be combined
with land management altemative.

Surveying of new peach rootstocks
and selecting the best ones suitable for local
conditions and tolerant to drought and salt
stresscs are the most recent, accurate and fast
evaluation because large numbers can be
evaluated in a limited amount of space and,
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once identified a variant can be rapidly micro
propagated .

The objectives of this research were to:

(a) Examing the response of m vifro -
propagated immature embryos, shoot tips
and nodel explants of rootstocks for
drought and salt tolerance.

(b) Detenmine the feasibility of screening
peach rootstocks in vitro for drought and
salt tolerance.

MATERIALS AND METHODS

This study was carried out in plant
Tissue Culture Laboratory at Faculty of
Environmental Agnicultural Sciences (FEAS)
El-Arish, North Sinai, Suez Canal University
(SCU) during the period from 2004 to 2007 to
establish a protocol for plantlets formation
from peach rootstocks by using micro propa-
gation techniques. Also, evaluation tolerance
to the salinity.

Stress tolerance:-
3.1. Drought tolerance:-

The rooted plantlets of bitter almond
and Nemaguard peach rootstocks were cultu-
red on medium supplemented with the causal
drought agent. Mannitol was tested at (0, 10,
15 and 20 Bar) to study the effect of osmotic
stress on free water deficit as a casual agent
for drought stress. The amount of mannitol
needed to produce these osmatic potentials
was 0, 37.31, 74.34 and 111.92 grams per liter
(w/v), respectively. The concentrations of
mannitol were calculated according to formula
given by Helmerick and Pferifer (1954).

where p =g RT
My

p = osmotic potential in atmosphere
g = gram of mannitol
m = molecular Wight of mannitol (182.17)
v= volumg in liters (L)
R = 0.0825 liter atmospheres per degree per
mole
T = absolute temperature

3.2, Salinity tolerance:-

The rooted plantlets of almond root-
stocks were cultured on medium containing
different concentrations of NaCl (0, 500,
1000, 1500 and 2000 ppm respectively) to
study the effect of different concentrations
NaCl on growth and development of in vitro
Plantlets.

The following data were recorded on
almond and Nemaguard rootstocks at the end
of four weeks for drought and salimty. Data of
plant tolerant was calculated visually as scores
(according to Pottino, 1981). ‘

1 = Negative results (dead) (-).
2= below average (+).

3= Average (++).

4= above Average (+++)
5=Excellent

Cultural conditions:

All cultures were randomly placed in
an incubation room under suitable cultural
conditions (the temperature was 25+2°C with
light condition 16 hrs light and 8 hrs dark
provided by fluorescent light and 2500 lux
intensity. The cultures were subcultured mon-
thly. Also, measuring light intensity by using
traceable dual- range light meter.

Statistical analysis:

Data were Statistically analyzed by
using Randomized Compiete Block Design
(RCBD) in factorial arrangement in four
replicates {Snedecore and Cochran, 1990).
Mean separations were done by using Mstat ¢
computer program v.4 (1986).
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RESULTS AND DISCUSSION

4.1. Stress tolerance:-

Bitter almond
Photo. (1): Bitter almond and Nemaguard peach before salinity and drought stresses.

4.1. a. Drought stress:-

Nemaguard peach

mannitol in the medium while root number

Data in Table (1) show that bitter and root length of almond rootstocks was not

almond Plantlets length and leaves number
were decreased lincarly with increasing

responded.

Table (1): Effect of different levels of water stress on growth of cultured bitter almond

Data in Table (2) clear that increasing
mannitol concentrations induced a significant
decrease in Nemaguard peach plantlets length
and leaves number. The least values were
observed with 15 bar treatments, Whereas
roots number of Nemaguard rootstock exhibit-
ted there were not significant different. The
effect of mannitol was nil on the culture
Nemaguard rootstock during four wesks of

- Means within each column followed by the same leticr(s) are not significantly different at 5% level.

treatment. On the other hand, the root length
was significantly decrcased with increasing
mannitol concentration and the least values of
root length was recorded by 15 bar treatment.
These results are supported by the findings
obtained by Escobar-Gutierrez ef al (1998):
Ledbetter et al (1998) and Rejshova er al
(2007).

Table (2): Effect of different levels of water stress on growth of cultured Nemaguard peach

Parameters
Mannitol (bar) ~

rootstock after four weeks of treatment.

Control

5

10

15 290°

- Means within cach by the samc leticr(s) are not significantly different at 5% level,

133° 133a Py ——
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Data in Table (3) indicate that both
rootstocks (bitter almond and Nemaguard
peach) were took nearly the same trend at §
bar of water stress. While, at 10 bar of water
stress bitter almond rootstocks were greatly
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adapted than of Nemaguard due to increasing
water stress. On-the other hand bitter almond
at 15 bar treatment surpassed Nemaguard
peach in this concern.

Table (3): Effect of different levels of drought on growth of cultured bitter almond and
Nemaguard peach rootstock after four weeks of treatment (according to

Pottino, 1981).

Treatment 5 bar 10 bar 15 bar
+H+ 4 ++
Almond bitter ++ + -
++ + +
+++ ++ +
Nemaguard peach ++ - -
++ ++ -

- Means within each column followed by the same letter(s) are not significantly different at 5% level.

Data in Table (4) show that increa-
sing mannitol concentrations induced adverse
effects on growth and development of Nema-
guard and bitter almond .Also, increasing
concentrations of mannitol caused a reduction
in K" Na', Fe™ and Zn" uptake for both
rootstocks (Nemaguard peach and bitter
almond). But bitter almond showed more tole-
rant to water stress than Nemaguard peach..

4.4. b. Salinity stress:

Data in Table (5) reflect the effect of
salimty occurred by NaCl on almond
rootstock after four weeks of treatments. It is
appeared that the greatest plantlets length
(533 cm) was noticed when 1000 ppm NaCl

was added to the cuiture medium while the
smallest value (4.00 cm) was recorded by
1500 and 2000 ppm treatments, However the
other treatments came in between . As for, the
leaves number of bitter almond rootstock
exhibited a significant decrease with 2000
ppm. While the highest value was recorded by
control and 500 ppm NaCl- Whereas the
number of almond rootstocks roots were
significantly decrcased at 2000 ppm salinity
followed by 1500 ppm and 1000 ppm The
roots length generally were ranged from (3.65)
to (50.16) e¢m. The highest roots length
noticed with the control ‘While the least
values at 500 and 1500 ppm while the other
treatments came in between.

Table (4): Effect of in vitro drought conditions on concentrations of nutrient elements
contents (K, Na, Fe and Zn) for rootstocks Nemaguard peach and bitter

almond .

Rootstock

(bar)

(mgl")

Control

50.40°

| Nemaguard S bar

23.00°

10 bar

- 19.00°

15 bar

12.00°

Control

51.30°

£ bar

18.00°

10 bar

19.00 ¢

15 har

- Means within each column followed bye same letter(s) are not significantly different at 5% level

11.00° 123"
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Bitter Almond

Nemaguard peach

Photo (2): Effect of different levels of drought on growth of cultured bitter almond and
Nemaguard peach rootstocks after four weeks of treatment.

Table (5):

Parameters |
% |
1

Plantlets
length (cm)

NaCl con. E]:-p_ﬁi]__' e TS
i I e

‘4

s

233"

403°%

Leaves
Number

Effect of different levels of salinity (NaCl) on growth of cultured bitter almond
rootstock after four weeks of treatment.

Roaots Roots

Number

Data in Table (8) indicate the effect of
salinity NaCl on Nemaguard peach rootstocks
after four weeks of treatments. It is clear that
the Plantlets length was significantly reduced
after four weeks of treatment when 2000 ppm
NaCl treatment was used. The other treatment
gave statistically simular values in this concern
as compared with control. Meanwhile, the
number of Nemaguard peach leaves were
induced high significant decrease by 2000
ppm salinity followed by 1500 ppm while the
other treatments had similar effect as
compared with the control. Conceming the

number of Nemaguard peach roots, all the
tested treatments did not significantly affected
in this concem. Regarding, the roots length the
most depressive effect was appeared with the
using of 2000 ppm NaCl . However, the other
treatments and control had sinular statistically
values, These results o in line wath the
findings reported by Sotiropoulos et al (2006);
Harbe ef al (2005) and Erturk et al (2007).

Table (7) declairs that Nemaguard
was better performance than almond with all
tested NaCl concentrations.

Table (6): Effect of different concentrations of NaCl on growth of cultured Nemaguard

Parameters |

wach rootstock after four weeks of treatment.

Roots |

: Plantlets Leaves . Roots
NaCl con. ‘I’I“.T.‘-'-“ | length (cm) | Number | Number :L length (cm)
BB 7 ST S L o N T L
- 500 | 413 19670 T T A
{1000 J 400" T 15007 200% [ 397
S T T YO WY 7 | (A T 7 200% =
2000 2470 (040 400° 167" 223"

- Means within each column followed by the same letter(s) arc not significantly different at 5% level.
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Table (T): Effect of different fevels of salinity on growth of cultured almond and Nemaguard peach

Bitter almond

Nemaguard peach

nulmndc Al'tcr l'nur wcck‘. ufrrmlment (according

to Pottine, 1981).

Bitter almond

Nemaguard peach

Photo (3): Effect of different levels of salinity on growth of cultured bitter almond and
Nemaguard peach rootstocks after four weeks of treatment.

Data in Table (8) mdicate that in both
rootstocks K. Na', Fe . and Zn  content
were mereased by increasing salimty (NaCl)
levels. Moreover, the highest values of leaf K
content was observed with bitter almond al
500 ppm while the least values was recorded
by bitter almond at 1000 ppm salimity while
the other interactions came in between As for
leaf Na  content. Nemaguard peach rootstock
at 2000 ppm salinity showed the highest
values. while Nemaguard peach rootstock was
the least values with control while the other

interactions came in between . As for leaf Fe''
content. Nemaguard peach rootstock at 500
ppm had the highest level while the least
values was recorded by control in bitter
almond while the other inferactions came in
between concerming, leaf Zn' content, bitter
almond at 2000 ppm salinity gave the highest
values while bitter almond with control
mnduced had the lcast values while, the other
interactions came in between. These results in
agreements with the findings of croughan er of
(197%) and Belal (1982).

Table (8): Concentration of elements contents K, Na, Fe and Zn for rootstocks Nemaguard

salinity |
(ppm)

| Control | 3050
S00

500 84 m;”_'" !
1000 52207

Rmtsturk

Nemaguard

ach and hitter almc-nd nndcr saline cundllluns in vitro.

r.‘ca{:ll .......... 1ﬁ ‘m

IE

3240
080"

~ Control
S0

1000

24,30

6120°

1504}

—1

20K}
- Mcans within cach column followed by the same If..lls:ﬁs} are not SIgnll'manlh dlfﬁ::rcnt at 5% level

88.20°
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4.5. Acclimatization:
It appears from photo (12) that bitter
almond rootstock (Prienes amygdalis) was

successfully acchmatzed by using combina-
tion of peatmaoss and sand at rate 301 (v/v)

Photo (4): The acclimatization of bitter almond rootstock plantlets.
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