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4.1. Peach Rootstocks

4.1.1. Micro-propagation
4.1.1LA. Indirect regeneration

4.1.I.A.1. Callus production and development
4.1.1.A.1.1. Effect of explant type

Data of Table (1) and Fig. (1) show the effect of different
explant types on explant development and growth parameters of
peach rootstocks (Nemagaurd & Okinawa). Table (1-A) states
that statistical differences were lacking between Nemagaurd and
Okinawa rootstocks when necrosis, explant development and
callus production parameters were concerned. This means that

rootstock type had no effect on different parameters under study.

Moreover, Table (1-B) shows that shoot tip was significant
superior than either leaf discs and stem segments explant in
reducing necrosis with increased explant  development
parameters. Meanwhile, leaf discs significantly surpassed shoot

tips and stem segments in maximizing callus production.
Regarding, the effect of interaction between rootstock type

and explant type, it is noticed from Table (1-C) that culturing of

leaf discs explant of two peach rootstocks induced a significant

%
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reduce in necrosis and inc:  sed callus production parameters.
However, culturing of shoot tip explant of Nemagaurd rootstock
induced a significant increase in explant development as
compared with the other interactions.

The abovementioned results reflect the best effect of leaf
discs explants on callus production and lack the role of
rootstock. These results are somewhat go in line with the
findings of Zaied (1997) on stone fruit plants and
Channuntapipat ef al. (2000) on almond. They declared that
shoot tip showed a good results in callus production.
Table (1) Effect of different explant type on explant development

and growth parameters of peach rootstocks
( Nemagaurd & Okinawa)

Table (1-A) Effect of rootstock type

Parameters | Explant Callus
Necrosis .
development| production

Nemagaurd 1.19 A 339A 247 A
Okinawa 1.29 A 336 A 244 A

Means of rootstocks followed by the same letter(s) within each
column are not significantly different at 1% level.

Table (1-B) Effect of explant type

Parameters . Explant Callus
Necrosis i
development | production

Shoot tip
stem segments
Leaf discs

Means of explant type followed by the same letter(s) within each column

are not significantly different at 1% level.
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Table (1-C) Effect of interaction between peach rootstocks and
explant type

Explant Callus
development production

Parameters Necrosis

Rootstock type

gaurd
kinawa
gaurd

o
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Leaf discs

Means of interactions followed by the same letter(s) within each column are not significantly

different at 1% level.
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Shoot tip Stem segments Leaf discs
Explant type

Fig.(1 ): Effect of interaction between peach rootstocks and
Explant type on Callus production parameter

4.1.1.A.1.2. Effect of cold pre-treatment

Data of Table (2) explain the effect of cold pretreatment on

explant development and callus production parameters of peach
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rootstocks (Nemagaurd & Okinawa). Table (2-A) clarifies that
Nemagaurd significantly surpassed Okinawa rootstock in
increasing explant development. On the other hand, both
Nemagaurd and Okinawa rootstocks failed to induce any
significant difference when necrosis, browning and callus

production were considered.

Moreover, Table (2-B) shows that keeping of the explant
for 3 days in refrigerator at 5°C enhanced a significant
improvement of the explant which reduced necrosis and
browning while increased callus production in relation to the
other periods and the control. Meanwhile, explant development
was significantly maximized as the explant stayed in the

refrigerator for 3 or 5 days.

Regarding the interaction between peach rootstocks and
cold pretreatments. It appears from Table (2-C) that keeping of
the Nemagaurd rootstock explant for 3 days in refrigerator at 5°C
induced the best results as it significantly reduced browning and
significantly maximized explant development parameter as
compared with the other combinations. However, callus
production was significantly improved when cither Nemagaurd
or Okinawa rootstock explant were used in combination with
keeping period of the explant for 3 days in refrigerator at 5°C.

On the other hand, different combinations between peach
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rootstocks and cold pretreatments failed to induce significant

differences as necrosis parameter was concerned.

The above results demonstrate that cold pretreatment of the
cxplant for 3 days encouraged the best responses in the explant.
This may be due to the ability of the cold pretreatment to reduce
free phenolic compounds through converting it to combined
phenolic compound which resulted in reducing their toxicity and
in turn improved the tissue culture parameters. These results are
in harmony with the findings of EL-Hadidy (2005) found that
cold treatment of Marianna plum rootstock for 3 days was very
effective in reducing phenolic compounds accumulation and
encouraging in increasing explant development and reducing

necrosis and browning.

Table (2) Effect of cold pre-treatment on callus development
and growth parameters of peach rootstocks
( Nemagaurd & Okinawa)

Table (2-A) Effect of rootstock type

Parameters . . explant Callus
Necrosis| Browning ;
Rootstock type development |production

Nemagaurd 1.47 A| 1.63 A 434 A 4.03 A
Okinawa 1.58 A 1.73 A 4.11B 392A

Means of rootstocks followed by the same letter(s) within each column are not
Significantly different at 1% level.
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Table (2-B) Effect of cold pre-treatment

. ) explant Callus
Necrosis | Browning devel I
Pre-treatment (day?® evelopm P

Control (0.00)
3
5

Means of cold pretreatment followed by the same letter(s) within each column are not
significantly different at 1% level.

Table (2-C) Effect of interaction between peach rootstocks and
cold pre-treatment

explant
development

Parameters Necrosis Browning

Rootstock typej

Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd

Means of interactions followed by the same letter(s) within each column are not significantly
different at 1% level.

4.1.1.A.1.3. Effect of auxin type

The data in Table (3) and photo (1) show that the effect of
auxin type on necrosis, explant development and callus
production parameters of two peach rootstocks. It is clear from
Table (3-A) state that statistical differences were lacking

between Nemagaurd and Okinawa rootstocks when necrosis,
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explant development and callus production parameters were
concerned. This means that rootstock type had no effect on
different parameters under study. Meanwhile, Table (3-B) shows
that Indole-3-butyric acid (IBA) significantly surpassed both
NAA and 2,4-D in increasing callus production and reduced
necrosis. On the other hand, both IBA and NAA were
significantly increased explant development compared with
2,4-D.

Regarding the interaction between peach rootstocks and
auxin type. It is clear from Table (3-C) that IBA supplementation
to the culture medium in combination with Nemagaurd peach
rootstock explant succeeded in reducing necrosis and
significantly increase callus production as compared with the
other combinations. Meanwhile, either IBA or NAA in
combination with either peach rootstocks explant enhanced

explant development parameter.

Table (3) Effect of Auxin type on explant development and callus
production parameters of peach rootstocks
( Nemagaurd & Okinawa)

Table (3-A) Effect of rootstock type

Parameter : Explant Callus
Necrosis )
Rootstock typ development (production

Nemagaurd 248 A 3.04 A 3.67 A
Okinawa 2.56 A 2.82 A 311 A

Means of rootstocks followed by the same letter(s) within each column
are not significantly different at 1% level.
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Table (3-B) Effect of Auxin type treatments

Explant Callus
development | production

Necrosis

Means of auxin type followed by the same letter(s) within each column
are not significantly different at 1% level.

Table (3-C) Effect of interaction between peach
roots' ks and Auxin type

Explant Callus
development| production

Parameters

Rootstoc
typ

Nemagaurd
Nemagaurd
Nemagaurd

1.73CD 567 A
1978 3.33 BC
3.97 A 2.00 CD
Means of interactions followed by the same letter(s) within each column
are not significantly different at 1% level.

Photo (1) Effect of auxin type on callus production parameter of
peach rootstocks ( Nemagaurd & Okinawa)
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4.1.1.A.1.4. Effect of auxin concentration

Table (4) and Fig (2) verifies the effect of different IBA
concentrations on necrosis, explant development and callus
production of two peach rootstocks. It is clear from Table (4-A)
that statistical differences were lacking between Nemagaurd and
Okinawa rootstocks when necrosis, explant development and
callus production parameters were concerned. This means that

rootstock type has no effect on different parameters under study.

Meanwhile, Table (4-B) verifies that supplementation of
culture medium with 3.0 mg/L IBA caused a significant increase
of callus production. While addition of either 2.0 or 3.0 mg/L
IBA concentration significantly increased explant development

in relation to the others.

Regarding the interaction between peach rootstocks and
IBA concentrations. It is clear from Table (4-C) that inclusion of
IBA at 3.0 mg/L level to the culture medium in combination
with Nemagaurd peach rootstock explant resulted in a reduction
of necrosis. However, using of 3.0 mg/LL IBA combined with
either one of the two peach rootstocks had significantly
maximized explant development and callus production as

compared with the other combinations.
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Table (4) Effect of different concentration of IBA on explant
development and callus production parameters of
peach rootstocks ( Nemagaurd & Okinawa)

Table ( 4-A ) Effect of rootstock type

Parameters ) Explant Callus
Necrosis .
Rootstock type development |production

Nemagaurd 1.497 A 3483 A 3.100 A
Okinawa 1.592 A 3475 A 2.967 A

Means of rootstocks followed by the same letter(s) within each column
are not Significantly different at 1% level.

Table ( 4-B ) Effect of IBA concentrations

Parameters Explant Callus

development | production

Necrosis

IBA Cone. (mg/

Control (00.00) 1.962 A 2.650 C 1.283 D
1.00 1.467 B 3.533B 2.350C
2.00 1.433 B 3817 A 3.933B
3.00 1.317 B 3917 A 4.567 A

Means of IBA concentrations followed by the same letter(s) within each column

are not significantly different at 1% level.
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Control 1.00 mg/L 2.0 mg/L 3.0 mg/L
IBA concentrations
Fig.(2 ): Effect of interaction between peach rootstocks and IBA
concentrations on callus production parameter.
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Table (4-C) Effect of interaction between peach rootstocks and
IBA concentrations

Explant Callus

Parameters Necrosis

development production

Rootstock type

gaurd
Okinawa
Nemagaurd
Okinawa
Nemagaurd
Okinawa

IBA Conc. (mg/L

Control (00.00)

> = |l Nema

1.00

-
W w
(=]

2.00

3.00

Means of interactions followed by the same letter(s) within each column are not

significantly different at 1% level.

4.1.1.A.1.5. Effect of additives.

Data in Table (5) and photo (2) point out the effect of
different additives on explant development and growth
parameters of peach rootstocks. It is clear from Table (5-A) that
statistical differences disappeared between Nemagaurd and
Okinawa rootstocks when necrosis, explant development and
callus production parameters were concerned.

Meanwhile, Table (5-B) clarify that both adenine sulphate
(80 mg/LL) and yeast extract (300 mg/L) treatments encouraged
a significant increase in callus production parameter and

statistically reduced necrosis as compared with the other additive
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treatments. Meanwhile, explant development was significantly
increased when Asparagine (200 mg/L.) was added to the culture
medium as compared with the other treatments.

Regarding the interaction between peach rootstocks and
additives. Table (5-C) indicates that culturing of either peach
rootstocks on a medium containing Asparagine (200 mg/L)
encouraged a significant increase in explant development as
compared with the other combinations. Meanwhile, culturing of
either Nemagaurd or Okinawa rootstock on the medium
supplemented with adenine sulphate (80 mg/L) or yeast
extract(300 mg/L.) enhanced the highest significant increase in
callus production and statistically reduced necrosis as compared
with the other interactions.

The aforementioned results clarify that either addition of
adenine sulphate or yeast extract was more effective in
improving callus production of both peach rootstocks. Also,
culturing of either Nemagaurd or Okinawa rootstock explant on
medium supplemented with Asparagine encouraged the highest

explant development.
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Table (5) Effect of different additives on explant development and
callus production parameters of peach rootstocks
( Nemagaurd & Okinawa)

Table ( 5-A ) Effect of rootstock type

Parameter .
Necrosis
Rootstock typre

Nemagaurd 1.81 A
Okinawa 1.89 A

Callus
development |production

Explant

3.04 A
297 A

2.56 A
2.53A

Means of rootstocks followed by the same letter(s) within each
column are not significantly different at 1% level.

Table ( 5-B ) Effect of additives treatments

Explant Callus
development| production

Necrosis

Adenine sulphate (80 )
east extract ( 300 )
asin hydrolysate (100)

Means of additives followed by the same letter(s) within each column are not
significantly different at 1% level.

Table (5-C) Effect of interaction between peach rootstocks and
additives

Callus

Necrosis Explant development
Parameters ec p velopm production

Rootstock typ

Nemagaurd

°
=
3
@
=
©
E
@

=

Means of interactions followed by the same letter(s) within each column are not significantly
different at 1% level.

e e e e
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A= Control (00.00 mg/L) C= Adenine sulphat (80 mg/L )
B= Asparagine (200 mg/L) D= Yeast extract ( 300 mg/L)
E= Casin hydrolysate (100 mg/L)

Photo(2):Effect of different additives on explant development and
callus production parameters of peach rootstocks
(Nemagaurd & Okinawa)

4.1.1.A.1.6. Effect of callus storage.

Data in Table (6) and photo (3) explain the effect of
storing callus to different periods on necrosis, callus type,
regeneration, callus size, colour and No. of globules. It appears
from Table (6-A) that statistical differences between Nemagaurd
and Okinawa rootstocks were nil with regard to all parameters

under study (i.e. necrosis, callus type, regeneration, No. of
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globules, size and color). However, Table (6-B) verifies that
there were a direct relationship between storage periods and
necrosis, smooth callus and regeneration parameters that these
parameters were increased by increasing storage periods.
However, the reverse was true with regard to globular callus,
number of globules/callus as well as size and colour of callus
produced.  Besides, Table (6-C) indicates that storing of
Nemagaurd callus or Okinawa callus for 4 or 6 months showed
a significant increase in necrosis, smooth callus and regeneration
ability. On the other hand, combinations of either Nemagaurd or
Okinawa rootstock with 2 month storage period resulted in
increasing globular callus, number of globules, callus size and

callus colour as compared with the other combinations.

Table (6):Effect of storage callus on callus characteristics of some
peach rootstock plantlets.

Table ( 6-A ) Effect of rootstock

Rarameters ™ Callus type | o
. 0.0
Regeneration
Rootstoc Globular 9 Globules
type
3.00 A 425 A | 325A

Nemagaurd | 244 A | 362 A | 149 A
Okinawa | 251 A [ 356 A 153 A 3.00 A 425 A | 308 A [ 267 A

Means of rootstocks followed by the same letter(s) within each column are not
significantly different at 1% level.

#
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Table ( 6-B ) Effect of storage periods .

S i Necrosis Lol e Regeneration No.of | Size [ Colour
Lc:ir:g: Sonth Globular | smooth Globules|( score )| ( score )

(frfsz"é;‘:l'us) 1150 | 480 A | 132¢ | 1838 | 7.00a |467 a| 433 A

2 148 C | 392B | 1478 217B 4178 |3.17 B] 283 B
4 297 B | 297 C | 162A 3.67 A 3.33BC |250 Bf 2.00 C
430 A | 267 D | 163A 4.33A 250C 233 BJ 150 C

Means of storage periods followed by the same letter(s) within each column are not

significantly different at 1% level.
Table ( 6-C ) Effect of interaction between rootstocks and storage

periods.

Callus type
Globular | smooth

Parameters | Necrosis Regeneration

.-..
3
(%)
S
@

~—

Rootstoc
typ

Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Okinawa

Means of interactions followed by the same letter(s) within each column are not significantly

different at 1% level.

A= control ( fresh callus ) B= 2 month Ce== o month D= 6 month

Photo (3): Effect of storing callus on callus characteristics
of some peach rootstock plantlets

e —————————————————————————————————————
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4.1.1.A.2. Plantlet regeneration (Hormonal balance).

Data of Table (7) and Photo (4) reflect the effect of
hormonal balance on No. of regenerated plantlet, and growth
parameters of some peach rootstocks (Nemagaurd &Okinawa). It
is clear from Table (7-A) that the significant differences among
the two peach rootstocks were nil when necrosis, growth, No. of
regenerated plantlets and greening parameters were concerned.
Moreover, Table (7-B) shows the effect of IBA concentrations,
the growth and greening significantly were increased when
0.0 mg/L (control) or 3.0 mg/L IBA was added to cultured
medium in relation to the other IBA concentrations. Meanwhile,
No. of regenerated plantlets was significantly increased when the
medium was supplemented with 2.0 mg/L IBA. On the other
hand, necrosis parameter was not statistically affected by

different concentrations of IBA.

Table (7-C) shows the Effect of 6-Benzylaminopurine
(BAP) concentrations on growth and number of regenerated
plantlets of some peach rootstocks. It is clear that supplement of
the culture medium with BAP at 1.0 mg/L. maximized growth
and greening significantly while only 3.0 mg/L level
significantly increased number of regenerated plantlets in
relation to the other concentrations under study. On the other
hand, supplemented culture medium with 4.0 mg/L. BAP
maximized necrosis significantly.

ﬂ
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Dealing with the interaction between peach rootstocks
and different concentrations of IBA, Table (7-D) reflect that
culturing of two peach rootstocks on culture medium
supplemented with 0.0 mg/L or 3.0 mg/L IBA encouraged
a significant increase in growth and greening parameters as
compared with the other interactions. However, the lowest
significant necrosis was noticed when combination of
Nemagaurd explant and 0.5 or 2.0 mg/L IBA were used in
comparison with the other combinations. Also, No. of
regenerated plantlets was significantly increased when the two
peach rootstocks explants were cultured on medium

supplemented with 2.0 mg/L. IBA.

Thus, the previous results indicate that IBA at low and
high concentrations (0.0 and 3.0 mg/L) improved growth and
greening. While, 2.0 mg/L IBA enhanced No. of regenerated
plantlets.

Moreover, Table (7-E) pointed out the effect of the
interaction between the two peach rootstocks and BAP
concentration. It is quite evident that growth and greening
parameters recorded a significant increase when both
Nemagaurd and Okinawa rootstocks were cultured in
combination with 1.0 mg/L BAP concentration. Meanwhile,
using BAP (3.0 mg/L) for both Nemagaurd and Okinawa
rootstocks resulted in significantly maximizing in No. of

“
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regenerated plantlets in relation to the other combinations.
However, Necrosis was statistically increased when Okinawa
explant was used in combination with BAP at (4.0 mg/L or

4.0 mg/L) in the medium.

These results verified that both peach rootstocks
(Nemagaurd and Okinawa) are preferred when cultured on
medium received 3.0 mg/L. BAP concentration. and maximize

No. of regenerated plantlets parameter.

Dealing with the interaction between IBA and BAP
concentrations, Table (7-F) reveals that supplementation of the
culture medium with a combination of 1.0 mg/L. cytokinin (BAP)
and either 0.0, 0.5 or 1.0 mg/L auxin encouraged a significant
increase in growth and greening parameters. However, No. of
regenerated plantlet parameter was maximized significantly by
using either 3.0 mg/L cytokinin (BAP) or 0.0, 0.5 and 1.0 mg/L
auxin in the culture medium. On the other hand, significant
differences between auxin and cytokinin concentrations were nil

when necrosis parameter was concerned.

Regarding to the interaction between IBA, BAP and
peach rootstocks, it appears from Table (7-G) that either
Nemagaurd or Okinawa peach rootstocks combined with 3.0
mg/L. BAP and either 0.0, 0.5 or 2.0 mg/LL IBA concentrations

encouraged a significant increase in growth and greening
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parameters. However, No. of regenerated plantlet parameter was
maximized significantly by using either 2.0 mg/L cytokinin
(BAP) or 0.0, 0.5 and 1.0 mg/L auxin in the culture medium
combined with the two peach rootstocks. On the other hand,
statistical differences between auxin, cytokinin concentrations
and peach rootstocks were nil when Necrosis parameter was

concerned

Table (7) Effect of hormonal balance on No. of regenerated plantlet
and growth parameters of some peach rootstocks

Table (7-A) Effect of rootstock type

: No. Of .
Necrosis | Growth Greening
Rootstock type regenerated plantlet

Nemagaurd 1.54 A | 3.91A 2.38 A 3.64 A
Okinawa

Means of rootstocks followed by the same letter(s) within each column are not
Significantly different at 1% level.

Table (7-B) Effect of IBA concentrations

. No. Of . .
Necrosis Greening
regenerated plantlet

Means of IBA followed by the same letter(s) within each column are not significantly

different at 1% level.

m
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Table ( 7-C ) Effect of BAP concentrations

; No. Of
Necrosis
BAP conc. (mglh regenerated plantlet

Control (00.00)

1.00
2.00
3.00
4.00

Means of BAP followed by the same letter(s) within each column are not significantly
different at 1% level.

Table (7-D) Effect of interaction between peach rootstocks and
IBA concentrations
No. Of

Parameters Necrosis regenerated Greening
plantlet

Rootstock type

Nemagaurd
Nemagaurd
Okinawa
Nemagaurd
Okinawa
Nemagaurd
Okinawa

Control (0.00)

0.5

Means of interactions followed by the same letter(s) within each column are not significantly
different at 1% level.

7 Results and Discussion



Table (7-E) Effect of interaction between peach rootstocks and
BAP concentrations

No. Of
Parameters Necrosis Regenerated | Greening
plantlet

Rootstock type

gaurd
Okinawa
gaurd
Okinawa
Nemagaurd
Okinawa
Nemagaurd
Okinawa

Control (00.00)

™ = | Nema

&
E
@

Z

i

D

5

1.00

s
> oo
=

2.00

3.00

4.00

Means of interactions followed by the s7++ ctter(s) within each column are not significantly

different at 1% level.
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BAP + IBA BAP + IBA BAP + IBA
(3.0 + 0.5) mg/L (3.0 + 1.0) mg/L (2.0 + 0.5) mg/I

Photo(4): Effect of hormonal balance on No. of regenerated
plantlet and growth parameters of some peach
rootstocks

4.1.1L.Salinity stress:
4.1.1La.Direct regeneration :-
4.1.1La.1. Evaluation of salt tolerance levels.

Table (8) and Photo (5) show the evaluation of j» vitro
growth parameters as affected by different salinity levels
tolerated by some peach rootstock. Table (8-A) shows that
Nemagaurd rootstock statistically surpassed Okinawa rootstock
In maximizing No. of shoots, shoot length, root length and No.
of roots. However, statistical differences were nil between
Nemagaurd and Okinawa when necrosis, growth, shoot thickness
and No. of leaves/plant were concerned. Meanwhile, Table

(8-B) reflects that increasing NaCl & CaCl, levels induced
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negative effect on most studied tissue culture parameters
i.c. shoot length, number of shoots, number of leaves/plant, root
length and number of roots where they were significantly
reduced by increasing salinity in the culture medium. However,
the reverse was true in case of both necrosis and shoot thickness
parameters. Besides, NaCl had a great adverse effect than CaCl,
concentration. It is clear that either 1000 ppm from NaCl or 1500
ppm of CaCl, in the culture medium tolerated by both rootstocks

under study.

Table (8-C) and Fig (3) reflect the effect of interaction
between rootstocks and salinity treatments on tissue culture
parameters. It is clear that using of 500 ppm CaCl, in
combination with Nemagaurd significantly showed less harmful
effect on the most studied tissue culture parameters i.c. growth,
shoot length, number of shoots, number of leaves/plant and root
length in comparison with the other combinations. However,
shoot thickness was increased significantly when CaCl, at 2000
ppm was used with Okinawa rootstock. The effect of different
levels of CaCl, with both peach rootstocks were less toxic to the
plants as compared with the similar levels of NaCl. Meanwhile,
combination NaCl with CaCl, with both peach rootstocks

reduced NaCl toxicity.
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Table (8): Evaluation of in vitro growth parameters

Table ( 8-A ) Effect of roo:

as

affected by different salinity levels tolcrated by
some peach rootstock.

cks

No. of
leaves /
plant

Means of rootstocks followed by

significantly different at 1% level.

Table ( 8-B ) Effect of salinity treatments

the same letter(s) within cach column are not

Means of salinity concentrations followed by the same letter

different at 1% level,

Parameters No. of
: No.of | Shoot | Shoot § Root No. of

Salinity Necrosis | Growth shoots | length | thickness Iel;\;:!:! length | roots
reatments

ontrol (0.00) 1351 462 A 650A J428A] 012D 517 A 275 A | 950 A
NaCl (500) 187 G |3.03 cD| 5008 377B | 015 ¢D | 450 AB 265AB| 750 B
NaCl (1000) 238 F | 288 E | 317 ¢c0 [ 292D 02BC | 350¢cD |232¢c | 583 ¢
NaCl (1500) 490A | 1131 | 107G |260E 020 AB | 167F | 112 H 1171
NaCl (2000) 497 A | 1.001 100 G | 165G | 0.20 AB 167 F 115 H 117 1
CaCl, (500) 152 H | 367 B | 467 B 368B | 0.15 CD | 4.17 BC 255 B | 2.00 HI
CaClz (1000) 195G J30mc| 333¢c [307C 0217 BC| 4178BC | 232 ¢ | 250 GH
CaCl, (1500) 345C | 238 F | 250 DEF | 268 E 027 AB | 317D |193€E | 567 C
CaCl; (200[]) 383B | 215G | 217 EF 205 F| 0317 A 317 D 163 F | 400 DE
NaCl + CaCl;

250 + 250) 275 E [ 307C | 517 B 298CD| 015 CD | 4.17 BC |1.78 EF ] 4.83 cD
NaCl + CaCl;

500 + 500) 192 G | 288 E | 350 ¢ 258 E| 022 BC 317 D 172 F | 3.83 DEF
NaCl + CaCl,

750+ 750) 292 D |290 DE | 2.83CDE | 202 F 030 AB | 283 DE | 1.72 F | 350 EFG
NaCl + CaCl;

1000 + 1000 397B | 162H | 200F |178 g 033A | 217 EF [ 138 G | 2383 FaH

(s) within each column are not significantly
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Table ( 8-C ) Effect of interaction between rootstocks and salinity
treatments

Shoot
thickness

Parameters

Rootstoc!
typ

Nemagaurd
Nemagaurd
Nemagaurd

Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd

Control (0.00)

NaCl (500)

NaCl (1000)

NaCl (1500)

NacCl (2000)

CaCl (500)

CaCl2(1000)

CaClz (1500)

CaCl; (2000)

NaCl + CaClz | X ! i ;
(250 +250) GHIJK
NaCl + CaCl; ; 3 ; | : j 1.63
(500 + 500 ) K
NaCl + CaClz i ] / | ] . 167
(750 + 750 ) HIJK
NaCl + CaCl;
(1000 + 1000

Means of interactions followed by the same letter(s) within each column are not significantly
different at 1% level.

f
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A = contrul 5= 1000 ppm ( NaCl) C= 1500 ppm ( Na(l)

Photo (5): Evaluation of in vitro growth parameters as
affected by different salinity levels tolerated by
some peach rootstocks.

E Nemaguard M Okinawa

Score

S N & & N N N &
K. & & & S o £ &S
S PN S S \ S P o & s .
o I U -\ & &
A > & 4 & & & a9 o 0\.‘, R
3 2 & A
F ¢ £
; ; & & A" o
Salinity concentrations® R &(}

Fig.(3): Effect of interaction between peach rootstocks and salinity
concentrations on Necrosis parameter

4.1.1La.2. Induction of salt tolerance.
4.1.11.a.2.1. Tissue culture parameters.
It appears from Table (9-A) that values of shoot length,

root length and number of roots of Nemagaurd were significantly

%—*
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higher than those of Okinawa rootstock. However, both peach
rootstocks exhibit significantly similar values when growth,
number of shoots, number of leaves/plant and shoot thickness

parameters were considered.

Table (9-B) clarifies that cultured explants were slightly
affected without significance when NaCl concentrations
increased from 1000 to 1500 ppm in the culture medium when
most of tissue culture parameters (necrosis, growth, number of
shoots, shoot length, shoot thickness and number of leaves/plant)
were considered. However, continuous increase of NaCl
concentrations up to 2500 ppm induced the worst effect as
necrosis dominated most of explants and considered as lethal

dose of NaCl in the culture medium.

Table (9-C), Photo (6) and Fig (4) reveal that Nemagaurd
rootstock combined with NaCl concentrations significantly
surpassed Okinawa rootstock combined with the same NaCl
concentrations in tolerating the adverse effect of NaCl and this
appeared in improving all parameters except necrosis which
decreased. Meanwhile, the interaction between peach rootstocks
and 2500 ppm of NaCl failed to show statistical increase in

necrosis and dominated most of explants.

The above mentioned results concluded that salinity

inserted a worthy results on most studied tissue culture

e ——
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parameters. This is true as a icsult of the bad effect of salinity on
free water and nutritional status available to the in vitro plantlets
and in turn induced a negative response on tissue culture
parameters. These negative effects were increased with
increasing salt concentration in the medium. These results are in
general agreement with the findings of (Tewary, et. al., 2000)
On mulberry and (Abd EL-Rahman, et. al., 2007 ) on pear.
They found that salinity affected shoot number, shoot length,

leaf’ number and survival percentage.

Table (9): Effect of gradual increase of NaCl levels on growth
parameters of direct regenerated some peach
rootstock plantlets.

Table (9-A) Effect of rootstocks

No. of
leaves /

No. of|]Shoot
shoots|length

Nemagaurd

Okinawa

Means of rootstocks followed by the same letter(s) within each column are not significantly
different at 1% level.

Table (9-B) Effect of salinity treatments

Parameters

Shoot No. of
thickness | leaves / plant

Necrosis

238C 022 B 3.50 A
242C 0.25 AB 317 A
2.658B 0.28 AB 217 B
4.98 A 0.25AB 1.20 B

Means of NaCl concentrations followed by the same letter(s) within each column are not
significantly different at 1% level.

e ————————————————————
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Table (9-C) Effect of interaction between rootstocks and NaC(Cl
treatments

No. of
; No.of | Shoot | Shoot Root No. of
Parameters| Necrosis | Growth shoots | length [thickness Ie:;; ens{»' length roots
ootstock|
= A EAEHEEH B
NaCl S| 2 %.E%.E%.E%EE»E%E%@
- -_ - - - - a8 -
onc. 5050505050505055
i = = = = = = = =
1000 2012571 2.90]2.83]3.33{3.0043.00|2.83 0.23[0.20[3.6713.33|2.43|2.2016.33 5.33
DBCAAAABABCABBAABABAAB
1500 24012.4312.93[2.80]2.67|267]2.93(2.77 0.2710.23} 3.33 [3.00 |2.17(2.17 5.3314.33
colecol A | A JAB|ABLAB]| C AB |l AB |ABC] B | B | AB BC
2000 26012.70) 2.40{2.30]2.33{2.33] 2.70 26000.300.27] 2.33 | 2.00 | 1.93 1,90§4.0013.33
BC| B sleslslBlco|DJAB|AB
4.97]4.95
2500 alalolo

Means of interactions followed by the same |
different at 1% level.

etter(s) within each column are not significantly

(A) (B) (C) (D)
control 1000 ppm { NaCl) 2000 ppm ( NaCl) 2500ppm (NaCl)

Photo (6): Effect of gradual increase of NaCl levels on
growth parameters of direct regenerated
some peach rootstock plantlets.
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,E Nemagaurd [ Okinawa

Score
- 8] w NN w

1000 ppm NaCl 1500 ppm NaCl 2000 ppm NaCl 2500 ppm NaCl
NaCl concentrations

Fig.(4 ): Effect of interaction ctween peach rootstocks and
increasing NaCl concentrations on Necrosis parameter.

4.1.11.a.2.2. Chemical parameters.

Table (10-A) indicates that Okinawa rootstock
statistically surpassed Nemagaurd rootstock in total sugars
contents. However, statistical differences were nil between
Nemagaurd and Okinawa rootstocks when chlorophyll (A),

chlorophyll (B), total indoles, total phenols and proline were

considered.

Meanwhile, Table (10-B) shows that there were an
indirect relationship between increase of NaCl concentrations
and increase in different parameters under study except total
phenol and proline contents, It appears that chlorophyll (A),
chlorophyll (B), total sugars and total indoles were statistically
increased when lower levels of NaCl (1000 ppm) was added to

the medium. However, supplementation of the culture medium
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with higher concentrations up to 3000 NaCl ppm caused
a significant increase in total phenols and proline in relation to

the other NaCl concentrations.

Moreover, the interaction between peach rootstocks and
NaCl concentrations are tabulated in Table (10-C) . It is clear
that culturing of either Nemagaurd or Okinawa rootstock on
medium containing 1000 ppm NaCl encouraged the highest
significant increase of chlorophyll (A)&(B), total indoles and
total sugars parameters compared with other combinations under
study. However, increasing the NaCl concentration up to 3000
ppm significantly induced higher total phenols and proline levels

in relation to the other combinations.

In general, the before mentioned results indicate that
increasing NaCl concentrations had an adverse effect on
chlorophyll (A) & (B), total indoles and total sugars while both
total phenols and proline contents were maximized. These may
be due to the effective role of these components in increasing
tolerance to salinity and these confirm the findings of Bondok,et
al (1996). They stated that irrigation of Florida prince peach
with saline water contained NaCl, CaCl,, and MgCl at
concentrations from 1000 to 4000 ppm induced an increase in
proline contents. Also, The findings of Abo EL- khashab
(1997) showed that a decrease in chlorophyll (A) & (B) and

/
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carotene occurred in olive and peach seedlings when irrigated

with saline water.

Table (10): Effect of gradual increase of NaCl levels on
chemical parameters of direct regenerated some

peach rootstock plantlets.

Table ( 10-A ) Effect of rootstock

Total Total Total
sugars | indoles | phenol

941 BI 178 A [13.17 A
LA 1962 A]175 ATi5.9 A

Means of rootstocks followed by the same letter(s) within each column are not significantly different at
1% level.

Table ( 10-B ) Effect of salinity treatments

Rarameters
DI N

Chlorophyll Chlorophyll
(A) (B)

Total
sugars

Total
indoles

different at 1% level.
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Table (10-C) Effect of interaction between rootstocks and NaCl
treatments

Parameters | Chilorophyll Chiorophyll
A) @

Total sugars

5
=
=
]

Rootstock

Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd

Means of interactions followed by the same Jetter(s) within each column are not

significantly different at 1% level.

4.1.1Lb. Indirect regeneration
4.1.1Lb.1. Evaluation of salt tolerance levels.

Table (11) and Photo (7) show the evaluation of growth
parameters of in vitro regenerated plantlets from stored callus as
affected by different salinity levels tolerated by some peach
rootstock. It is clear from Table (11-A) that peach rootstocks
(Nemagaurd & Okinawa) failed to induce significant differences
when necrosis, growth, number of shoots, shoot length, shoot
thickness, number of leaves/plant and number of roots were
considered. Also, Nemagaurd rootstock statistically surpassed
Okinawa rootstock in maximizing root length. Moreover, Table
(11-B) clarifies that increasing levels of salinity induced

a statistical negative effect on most tissue culture parameters.

e —————
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Meanwhile, CaCl, treatments gave less adverse effect than NaCl
treatments at the same salinity levels. It is clear from Table
(11-C) and Fig (5) that the highest shoot thickness was obtained
when Okinawa explants was cultured on a medium containing
1000 ppm of NaCl + 1000 ppm of CaCl,. However, the best root
length was appeared when combination of Nemagaurd rootstock

and 500 ppm CaCl, was used compared with the other

concentrations under study.

Table (11):Evaluation of growth parameters of in vitro regenerated
plantlets from stored callus as affected by different salinity

levels tolerated by some peach rootstock.

Table ( 11-A ) Effect of rootstocks

. | No. of [Shoot
length thickness

| Nemagaurd [2.54 A [2.98 A[395 A[5.13 4] 030 A
_Okinawa 255 A12.95 A[3.80 A[5.13 Al 0334

Means of rootstocks followed by the same letter(s) within each column are not significantly
different at 1% level.

No. of
leaves /

Control

Photo (7): Evaluation of growth parameters of in vitro regenerated
plantlets from stored callus as affected by different salinity
levels tolerated by some peach rootstock.
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Table (11-B ) Effect of

salinity treatments

Parameters No. of
Salin NecrosislGrowth No. of |Shoot| Shoot |eav.es | Root | No. of
reatmen shoots |length fthickness| . length | roots
ppm g
Control (0.00) | 120 J [478 A] 767 A 437A| 015H [ 600A ] 2358 | 800 A
NaCl (500) 180 H |418 B 600 B |4.088B 0.217 FGH| 5.00 BC 290C | 683 B
NaCl (1000) 203G |392 C| 500 D [390C | 0.27 EFG | 333 DE|1.98 DE| 550 C
NaCl (1500) 222 F |367 D] 350 E | 357D 038BCD |3.33 DE| 1.72G 400 DE
NaCl (2000) 450A |1.38K ] 1.00G 242H| 047AB |2.00 FGl 153 H| 283 FG
CaCl2 (500) 162 1 |395C|583 BC 382C| 023 FGH |4.83 Bcl 2.57 A |2.50 FGH
CaClz(1000) 183 H |343 E|5.17 cn|352D| 0.28EF 417CD |2.32BC| 1.83 HIJ
CaClz (1500) 245 E |3.08 F| 367 £ |3.00 F]0.35CDE 333 DE| 205 D 1.17J
aClz (2000) 348 C | 192! 183 F | 205 | 0.40BC |2.33 FG 187EF| 117
NaCl + CaClz
(250 + 250) 250E | 257G 450D |327E] 0.18 GH |550 AB| 2.42 Bl 433D
NaCl+CaCl | ,g3p | 2421 | 300E |275G| 030 DEF | 267 EF 203 D | 3.33 EF
313C | 188 | 247F | 2.081]0.38 BCD |2.00 FG|1.77 FG| 2.17 GHI
) 3778 | 1684 100G | 1.85J ] 0500 A 150 G 1501

Means of salinity concentrations

different at 1% level.

followed by the same letter(s) within each column ar

¢ not significantly

ra Nemaguard

N

Fig.(5 ): Effectg

alinity concentrations

plants from stored callus an

®

o & & o
between peach roetstock
d salinity concentrations on
Necrosis parameter

f interaction

/
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Table ( 11-C ) Effect of interaction between rootstocks and salinity
treatments

No. of
leaves /
plant

No. of Shoot Shoot

Parameters thickness

w
=
S
i
@

a
=5

length roots

Nemagaurd
Okinawa
Okinawa
Okinawa
Okinawa

Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd

Nemagaurd
Nemagaurd
Nemagaurd

Control  [1.17[1.23]4.800.77] 767 [7.67 4.30 (.43 0.167 | 0.13 [ 567 [6.33 2.37(2.3318.33]7.67
0.00) MIM]ALAL AJAl A ] HI | | AB | A [BCD|BCDE| A

Nac1 soo) | 187[1.73 4,13’4.23 633 [5.67 4.07) 020 | 0.23 | 467|533 223 ZE"F7 7.33]6.33
" wlue|ec|s] 8 kool & |8 GHI | e aop | agc [oer| T |5 |8

NaCl (1000) 2.00)2.0713.93]3.90] 5.33 [4.67] 3.93 3.871 0.267 | 0.267 [ 3.33 [ 333 |2.00] 1.7 5.67(5.33
HI {GH] DD |BcoEfoer] BC | ¢ EFGHI|EFGHI| EF | EF |cHI| Hu | ¢ CD

NaCI (1500) 22012.23]3633.70 3.33 [367] 3.63 3.50f 0.33 | 0.43 [3.33[333 [1.77] 167 4331367
G |FG| E[E|GH [FeH| DE | E COEFG|ABCD | EF | EF | KL| M | DE EF

NaCl (2000) 4.5314.4711.37]1.40] 1.00 [1.00] 2.40 2431 043 [ 0.50 [ 2.00 [ 200 [153 1.53 | 267 {3.00
K| J | JfascD| aB | aH GH [MN| MN [FGHIFGH

CaCl (500) 1.6011.63[3.933.97] 6.00 [5.67 3.80 13.83] 0.23 | 0.23 | 467 [5.00 263]2.50 [2.33[2.67
L [KL ] D [cpf Bc [geo| cp CIFGHI | FGHI | BcD|BCD| A | AB GHIJJFGHI

CaCl: (1000) 1.67(1.80[3.43[3.43] 5.33 [5.00] 3.50 3.53) 0.30 [ 0.27 [4.33[4.00 [2.30] 2.33 167(2.00
N ] JK| F |F|BCOE[CDE] E E IDEFGH|EFGHI| COE | DE |cDE[RCDE WK HIJK

CaClz (1500) 25012.4013.073.10] 3.67 |3.67] 3.0 2.97] 033 [ 0.37 [333] 333 2101 2.00 | 1.33[1.00
EJEF] G |G|FGHFeH o GH |CDEFG[BCDEF] EF | EF |FaH| GHi JK | K

CaCl, (2000) 3.1713.20]1.931.90] 1.67 [2.00[ 2.00 [2.10 037 | 043 [233]233]1.93]1.80 [1.00 1.33
ClCIKIK] ok [uk] kL | k BCDEF| ABCD | FGH | FGH JHIUK| JKL| K JK

NaCl+CaCl.| 2.50 [2.50[2.602.53 4.33 1467 3.23 [3.30] 017 | 0.20 5.33 [ 5.67 |2.40] 2.43[4.33[4.33
250+250)| E | E| H | H]|EFG DEF] F [ F| HI | cH |aBc] aB BCD| BC | DE | DE
NaCl+CaCl; [ 2.6012.87 213 [2.10] 333 2.67) 2.80 12.70] 0.27 [ 0.33 | 267 267 [2.00] 2.07 [ 3.33]3.33
500+500) | D | D | 1 | ] GH HUY HI | I |EFGHI[cDEFG] Fa FG_|GHI|FGH |EFG|EFG

NaCl +CaCl;|3.07 1320 1.97 1.80f 2.33 [2.00] 2.10 f2.07] 0.37 [ 0.40 | 200 200 [ 170 | 233|200
r0+750)) ¢ | ¢ Juk[ k| W [xk] K | [scoerlacoe] G | o L (]

NaCl+CaCl,[3.70[3.83]1.80 [1.57 1.00 |1.00] 1.87 [1.83] 0.47 | 0.53 1.67 11.33 [1.40] 1.30 [ 1.67[1.33
1000 +1000)f B | B L | L] ABC A JGH[ H |INO| O | K| JK

Means of interactions followed by the same letter(s

) within each column are not significantly
different at 1% level,

4.1.1Lb.2.Induction of salt tolerance.
4.1.1Lb.2.1.Tissue culture parameters.
Table(12) and Photo (8) show the effect of gradual

increase of NaCl levels on growth parameters of indirect
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regenerated of some peach rootstock plantlets. It is clear from
Table (12-A) that the two peach rootstocks were statistically
similar in all studied parameters (i.e. necrosis, growth, No. of
shoots, shoot length, shoot thickness, No. of leaves/plant, root
length and No. of roots). Moreover, Table (12-B) illustrates that
using low concentration (1500 ppm) of NaCl enhanced
a significant increase in growth, number of shoots, shoot length,
number of leaves/plant, root length and number of roots. While
necrosis was significantly reduced in relation to the other
concentrations. However, the highest NaCl concentration
induced the highest shoot thickness. Furthermore, Table (12-C)
and Fig (6) verify that using low NaCl concentration i.e. 1500
ppm combined with both peach rootstocks encouraged the best
tissue culture parameters 1.¢. growth, No. of shoots, shoot length,
shoot thickness, No. of Jeaves/plant, root length and No. of roots
in relation to the other NaCl concentrations. However,
continuous increase in NaCl levels induced a detrimental effect
on all studied parameters. The lethal concentration was 3000
ppm as it caused death of all the in vitro plantlets of both peach
rootstocks. The results showed an increase in salt tolerance up to
2500 ppm of NaCl which reflected the positive effect of callus
storage and probability of somaclonal variation may be the

reason.

/
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Table (12): Effect of gradual increase of NaCl levels on growth
parameters of indirect regenerated some peach rootstock
Table ( 12-A ) Effect of rootstocks

plantlets.
ameters No. of | Shoot | Shoot I::\;;sfl Root | No. of
Rootstock Tpe shoots [ length | thickness lant | 'ength| roots

m

Means of rootstocks followed by the same letter(s) within each column are not
significantly different at 1% level.

Table ( 12-B ) Effect of salinity treatments

Parameters No. of
No. of | Shoot | Shoot Root | No. of

NaCl Necrosis | Growth g leaves /
onc. (opm shoots | length |thickness iant length | roots
1500 222 E [367 A[350 A357 A 038C | 333A [1.72 A]400 A
2000 262D 1308 B]3.17AB[3.28 B 045BC [3.00AB]152 B| 2838
2500 282C 277 C 267 B13.00 CJos2ABC] 2508 132 C]2.00C
3000 495 A |1.02 E} 1 © U105 E] 057 A 107 C[100 D 1.00D

Means of salinity concentrations followed by the same letter(s) within each column are
not significantly different at 1% level.

Table ( 12-C ) Effect of interaction between rootstocks and NaCl treatments

No. of
leaves /
plant

Shoot
thickness

Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd

1.674.33
AB] A
1.5002.67
CJcD
1.33§2.00
D ] DE

Means of interactions followed by the same letter(s) within each column are not significantly
different at 1% level,
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control
(1500ppm NaCly 2000 ppm (NaCl) 2500 ppm {NaCl) 3000 ppm

Photo (8): Effect of gradual increase of NaCl levels on
growth parameters of indirect regenerated some
peach rootstock plantlets

B Nemagaurd m Okinawa‘]

Score

o N oW e o

(=)

T T T 1

1500 ppm NaCl 2000 ppm NaCl 2500 ppm NaCl 3000 ppm NacCl
NaC! concentrations

Fig.( 6 ): Effect of interaction between indirect peach rootstocks
and increasing NaCl concentrations on Growth parameter.

4.1.1L.b.2.2. Chemical parameters.

Data in Table (13-A) indicate that statistical differences
between the two peach rootstocks were lacking when all
parameters (chlorophyll (A), chlorophyll (B), total sugars, total
indoles, total phenols and proline) under study were concerned.

Meanwhile, Table (13-B) clarifies that the lowest concentration

-
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of NaCl (1500 ppm) succeeded in keeping chlorophyll (A),
chlorophyll (B), total sugars and total indoles in higher levels
while total phenols and proline were showed a significant
increase when the highest concentration (3000 ppm) was used.
Moreover, Table (13-C)  shows that culturing of either
Nemagaurd or Okinawa rootstocks on medium containing 1500
ppm NaCl encouraged the highest significant contents of
chlorophyll (A), chlorophyll (B), total sugars and total indoles
parameters compared with other combinations under study.
Meanwhile, increasing the concentration up to 3000 ppm in
combination with either peach  rootstocks significantly
maximized total phenols and proline levels in relation to the
other combinations.

Table (13): Effect of gradual increase of NaCl levels on chemical

parameters of indirect regenerated some peach
rootstock plantlets.

Table ( 13-A ) Effect of rootstock

Larameters,
Y e~

[9.88 A [1.82 A| |
[ Okinawa | [ 180 A

the same letter(s) within each column are not significantly

Means of rootstocks followed by
different at 1% level.
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Table ( 13-B ) Effect of NaCl concentrations treatments

Means of salinity concentrations followed by

different at 1% level.

Table ( 13-C) Effect of interaction between rootstocks and NaCl treatments

Chlorophyll
(B)

Parameters Chlorophyll

(A)

Total sugars | Total insoles

Rootstock
type

Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd

Means of interactions foll are not significantly

different at 1% level.

owed by the same letter(s) within each column

4.1.111.Drought stress:

4.1.]1La.Direct regeneration .
4.1.11La.1.Effect of Mannitol.

4.1.I[l.a.1.l.Evaluati0n of Mannitol levels.
Data of Table (14) and Photo (9) reflect the effect of

different Mannitol concentrations on tissue culture parameters of

e e
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in vitro peach rootstocks (Nemagaurd & Okinawa) plants. It is
quite evident from Table (14-A) that statistical differences were
lacking between Nemagaurd and Okinawa rootstocks when
necrosis, growth, number of shoots, shoot length, shoot
thickness, number of leaves/plant, root length and number of
roots parameters were concerned. This means that rootstock type
had no effect on different parameters under study. Meanwhile,
Table (14-B) notice that supplementation the culture medium
with 20 g/l Mannitol encouraged a significant increase of
growth, number of shoots, shoot length, number of leaves/plant,
root length and number of roots as compared with the other
concentrations used. However, the reverse was true when
necrosis was taken in consj. ition. Meanwhile, shoot thickness
was statistically higher when 60, 80 and 100 g/. Mannitol were
used.

Regarding the interaction between peach rootstocks and
Mannitol concentrations, Table (14-C) and Fig (7) indicate that
both Nemagaurd and Okinawa peach rootstock in combination
with 20g/L. Mannitol induced 3 significant reduction in necrosis
and significantly maximized shoot length and number of roots as
compared with the other combinations. However, culturing of
Nemagaurd plants on the medium supplemented with 20 g/
Mannitol enhanced the highest significant growth, number of

shoots, number of leaves / plant and shoot length as compared
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with the other interactions. On the other hand, different
combinations between peach rootstocks and different Mannitol
concentrations failed to induce significant differences as shoot

thickness parameters was concerned.

Table (14): Evaluation of different Mannitol levels on tissue culture
parameters of in vitro peach rootstock plants.

Table ( 14-A ) Effect of peach rootstocks

Rarameters No.of | Shoot | Shoot | ~ No.of Root |No. of
Rootstock B shoots | length thickness | leaves Iplant length | roots
mmmmmumm

Okinawa mmmmm.mmmm

Means of rootstocks followed by the same letter(s) within each column are not significantly
different at 1% level.

Table ( 14-B ) Effect of Mannitol treatments

arameters

\ Necroses | Growth No. of | Shoot _Shoot No. of Root | No.of
Mannito shoots | length |thickness leaves | plant| length roots
onc. (g/L
20 142 C | 427 A]450 A 297 A | 0.13AB 517 A 193A | 433A
40 7028 | 4008|3678 267 B 0.10B 3838 173 B] 2508
60 292 A ]102C1100C 104 C| 0.18A 143C 088 C]1.50C
80 292 A |102CJ100C 102D 018A 1.33C 092 C]133C
100 298 A 1100C|100C 102 D] 018A 1.33C 098 C

ame letter(s) within each column are not

Means of mannitol concentrations followed by the s

significantly different al 1% level.
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Table ( 14-C ) Effect of interaction between peach rootstocks and
Mannitol treatments

No. of
leaves |

No.of §| Shoot | Shoot Root

ParametersfNecroses| Growth

w
=
o
o
—~
w

Okinawa

Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd

2.97]0.13 334,

ALAJAlALTA]AB] A |AB]A A

m 1.931.9014.0713.93]3.67]3.67]2.70 2.63'0.10 0.104367|4.00 | 1.77 | 1.70 J2.67]2 33
Bl A

60 4.90(4.901.10{1.1001.00(1.00}7 10 1.10'0.17 0.2001.67 (200§ 0.93 [0.83 167123
DJA

80 4.9214.9211.10(1.10]1.00[1.00f1.10 1.00'0.13 0.1311.33]1.33 1 1.00]0.97 [1.33}1 33
DJA

100 4.95(4.96[1.10[1.13]1.00[1.00]1.03[1.07f0.17 0.1741.67)1.33 §0.97 [0.87 [1.33}1.33
AAEDECCDDAADDCCBCBC

Means of interactions followed by the same letter

(s) within each column are not significantly
different at 1% level.

20 g/L mannitol . - 60 g/L mannitol

Photo (9): Evaluation of different Mannitol levels on tissue

culture parameters of  in vitro peach rootstock
plants.

e ————— ———
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Fig.( 7): Effect of interaction between peach rootstocks and
Mannitol concentrations on Necrosis parameter.

4.1.11La.1.2.Induction of Mannitol tolerance.

The effect of gradual exposure of in vitro plants 10
different Mannitol levels on the tissue culture parameters Were
tabulated in Table (15). It is clear from Table (15-A) that
statistical differences among rootstocks plants were nil for all
parameters under study i.e. necrosis, growth, No. of shoots,
shoot length, shoot thickness, No. of leaves/plant, root length
and No. of roots were considered. On the contrary Table (15-B)
reflects that addition of low Mannitol concentration (40 or
50g/L) to the culture medium enhanced a statistical improvement
as reducing Necrosis and maximized growth, No. of shoots,
shoot length, No. of leaves/plant, root length and No. of roots

parameters. On the other hand, the shoot thickness parameter

/
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was - not  statistically ~ affected by different Mannitol

concentrations under study.

Regarding the interaction between peach rootstocks and
Mannitol concentrations, Table (15-C) and Fig (8) indicate that
both peach rootstocks in combination with 40 g/L Mannitol
induced a significant reduction in necrosis and maximized
growth, shoot length, number of leaves/plant, root length and
number of roots as compared with the other combinations.
However, culturing of Okinawa plants on medium supplemented
with (40 or 50 g/L.) Mannitol as well as culturing of Nemagaurd
plants on medium supplemented with (40 g/L) Mannitol
enhanced the highest significant number of shoots as compared
with the other interactions. On the other hand, different
combinations between peach rootstocks and  Mannitol
concentrations failed to induce significant differences as shoot
thickness parameter was concerned.

Table (15) Effect of gradual exposure of Mannitol levels on tissue
cultural parameters of in vitro Peach rootstock plants.

Table ( 15-A ) Effect of peach rootstocks.

Root | No. of
levesl length

Means of rootstocks followed by the same letter(s) within each column are not
significantly different at 1% level.
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Table ( 15-B ) Effect of Mannitol treatments

Parameters

Necroses| Growth No. of | Shoot | Shoot No. of Root | No. of
Mannito shoots | length |thickness | leaves / plant | length | roots

Conc. (glL
40 192D | 400 A|367 AJ267 A] 0.10A 383 A 173 A| 250A
50 225C | 378 B|317 A|228 B] 0.13A 317 A 1408 [2.00 AB
60 3128 | 282C | 233 B]182C| 0.13A 217 B 122 C

70 495A | 105D |1.00 C|0.80E] 0.10A 107 C 0.88D

Means of mannitol concentrations followed by the same letter(s) within each column are not significantly

different at 1% level.

Table ( 15-C ) Effect of interaction between peach rootstocks and Mannitol treatments

No. of
No.of | Shoot | Shoot Root | No.of
Paramters{Necroses| Growth shoots | length | thickness Ie;:ii’ length | roots
ootstoclj
i= Ble|EB|=|EB|=| E = Bl=|E
THHHHHEHEH I HEI I HHEE
olelols|l2|s|l2sl 2|l S| @|E|lT|E
- - - £ - - - —
ElS|E|5|5(°|5|°|E|°|5|°|5|°|E|8
= = = = = = = =
2.70 0.100] 3.67 | 4.00 | 1.77 |1.70}2.672.33
A Al A A A |A]A]AB
0.133] 3.00 | 3.33 | 1.47 |1.33]2.002.
A |ABC| AB | B |[BC|AB
0.133] 2.33 | 2.00 | 1.23 |1.20§2.00|1.
A |BCD|CDE] C [ C |AB
0.100
A

Means of interactions followed by the same letter(s) within each column are not significantly

different at 1% level.

nnmnitol 60 /1. mannitol 76 g/L. mannitol

Photo (10): Effect of gradual exposure of Mannitol levels on tissue
cultural parameters of in vitro Peach rootstock
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Fig.( 8): Effect of interaction between peach rootstocks and
increasing Mannitol concentrations on Growth
parameter.

4.1.111.a.2. Effect of Polyethylene glycol .
4.1.11L.a.2.1. Evaluation of Polyethylene glycol levels.

Table (16) and Photo (11) show evaluation of different
PEG levels on tissue cultural parameters of in vitro peach
rootstock plants. It appears from Table (16-A) that studied
rootstocks failed to induce any statistical differences when all
parameters under study were considered. Dealing with the effect
of PEG concentrations, It is clear from Table (16-B) that
supplementation of the cultural medium with 2% PEG induced
the best results and significantly reduced necrosis and increased
growth, number of roots, shoot length, shoot thickness, number
of leaves/plant and root length in relation to the other

concentrations. However, number of roots was significantly
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increased when subjected to the lower concentration (2 or 4 % )
of PEG.

Table (16-C) and Fig (9) reflects that necrosis was
significantly decreased when Nemagaurd rootstock was used in
combination with 2 % PEG. However, growth and root length
were significantly maximized when both Nemagaurd and
Okinawa rootstock in combination with 2% PEG. Meanwhile,
using 2 or 4% PEG in combination with both Nemagaurd and
Okinawa rootstock induced a significant improvement in shoot
length in comparison with the other combinations. Moreover,
shoot thickness and number of leaves/plant were significantly
increased by using Okinawa in combination with 2 % PEG. On
the other hand, number of shoots was showed a significant
increase when Nemagaurd rootstock was used in combination
with either 2 or 4 % PEG as well as Okinawa rootstock in
combination with 2 % PEG. Beside, 2% PEG in combination
with both Nemagaurd and Okinawa rootstock as well as
4 % PEG in combination with Okinawa rootstock encouraged
a significant increase in number of roots in comparison with the

other combinations.

*
103 Results and Discussion




Table (16): Evaluation of different PEG levels on tissue culture
parameters of in vitro peach rootstock plants.

Table ( 16-A ) Effect of peach rootstocks

Parameters Shoot | Shoot No. of
length | thickness loaves |
Rootstock types, plant

Nemagaurd | 235 A 022A 182 A{200A
Okinawa 244A 1 260 A ] 230 A 176 A| 207 A

Means of rootstocks followed by the same letter(s) within each column are not significantly
different at 1% level.

No. of
shoots

Table ( 16-B ) Effect of PEG treatments

Parameters|

No. of
No. of | Shoot | Shoot Root | No. of
PEG Necroses| Growth shoots | length | thickness Ie:; ?::’ length | roots
Conc. (%

2 148C | 470 A | 567A[3.10A] 037A | 517A | 233A | 333A
4 1638 | 405 B | 4838 ] 292B| 0258 | 4178 | 203B | 283A
6 488A | 127 c [100Cc]198C ]| 018B | 200C | 1.75C | 1.33B
8 490A |1.45 cbj100C]190C ] 0.18B | 200C
10 495A 100D ]100C 040C | 200C

Means of PEG concentrations followed by the same letter(s) within each column are not

significantly different at 1% level.

Table ( 16-C ) Effect of interaction between peach rootstocks and PEG treatments

Shoot

Parameters §Necroses
thickness

w
-
3o
o
a =
3
=
(=]
=1
-

Nemagaurd
Nemagaurd
Nemagaurd

Okinawa
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd

Means of interactions followed by the same letter(s) within each column are not significantly different at
1% level.
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6% PEG

Photo (11): Evaluation of different PEG levels on tissue
culture parameters of in vitro peach rootstock

plants.
Nemagaurd @M Okinawa
5 -
4 ’17(11
g3 =
S e
n 2 oL
1 *
= : e ) .
2% 4% 6%
PEG concentrations
Fig.( 9 ): Effect of interaction between peach rootstocks and
PEG concentrations on Necrosis parameter.

4.1.111.a.2.2.Induction of polyethylene glycol tolerance.

Data of Table (17) show the effect of gradual exposure of
PEG levels on tissue cultural parameters of in vitro peach
rootstock plants under study. It is clear from Table (17-A) that

both Nemagaurd and Okinawa rootstocks used failed to induce
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statistical differences when all parameters under study were
considered. However, Table (17-B) indicates that
supplementation of cultural medium with 4 or 5 % PEG resulted
in best results as well as significantly reduced necrosis and
increased growth, No. of shoots and No. of roots in relation to
the other concentrations. Meanwhile, No. of leaves/plant was
significantly maximized when subjected to stress by increasing
PEG up to 6 %/L in relation to the higher concentrations (7 %).
On the other side, shoot length and root length were significantly
increased when subjected to the lower concentration (4 %) of
PEG. On the other hand, statistical differences among PEG
concentrations were lacking when shoot thickness was
concerned.

Dealing with the interaction between PEG concentrations
and peach rootstocks, it is clear from Table (17-C) and Fig (10)
that necrosis was significantly decreased when both Nemagaurd
and Okinawa peach rootstocks were used in combination with
either 4 or 5 % PEG. However, growth was significantly
maximized when Nemagaurd rootstock in combination with
4, 5 and 6% or Okinawa in combination with 4 and
5 %. Meanwhile, number of shoots was significantly increased
by using Nemagaurd in combinations with 4 or 5% of PEG.
Moreover, using 4% PEG in combination with both Nemagaurd

and Okinawa peach rootstocks enhanced a significant

e s e e . S S S S PO N [ ]
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development in shoot length in combination with the other
combinations. On the contrary, No. of leaves/plant was showed
a significant increase when both Nemagaurd and Okinawa peach
rootstocks in combination with either 4, 5 and 6 % PEG.

On the contrast, 4% PEG in combination with Nemagaurd
encouraged a significant increase in root length. Beside, number
of roots was significantly increased as the Okinawa plants in
combination with 4 % PEG. On the other hand, different
combinations between peach rootstocks and PEG concentrations
failed to induce significant differences as shoot thickness was

concerned.

Table (17) Effect of gradual exposure of PEG levels on tissue cultural
parameters of  in vitro Peach rootstock plants.

Table ( 17-A ) Effect of peach rootstocks.

No. of | Shoot Shoot I:ao‘jet;f.r Root | No. of
Rootstock fyps., shoots | length | thickness slant length | roots

Nemagaurd 282 A [333A]214 A 1.57 A|2.00 A
Okinawa 276 A | 320 A] 207 A 153 A[ 207 A

Means of rootstocks followed by the same letter(s) within each column are not significantly
different at 1% level.

Table (17-B ) Effect of PEG treatments

No. of
leaves /
plant

No. of Shoot

Necroses shoots thickness

Means of PEG concentrations followed by the same letter(s) within each column are not significantly different at 1%

level.
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Table ( 17-C ) Effect of interaction between peach rootstocks and
PEG treatments

Shoot
thickness

Nemagaurd
Nemagaurd
Nemagaurd

M

B
5
T
f=2}
©
E
)
=

0

A

(%)

Means of interactions followed by the same letter(s) within each column are not significantly
different at 1% level.

Photo (12): Effect of gradual exposure of PEG levels on
tissue cultural parameters of  in vifro
Peach rootstock plants.
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Fig.( 10 ): Effect of interaction between peach rootstocks and
increasing PEG concentrations on Growth parameter.

4.1.11L.a.3. Effect of agar .

4.1.111.a.3.1. Evaluation of agar levels.

Table (18) and Photo (13) show the evaluation of different agar
levels on tissue culture parameters of in vitro peach rootstock
plants. Data in Table (18-A) reveal that statistical differences
among  rootstocks plants were lacking when all parameters
under study were considered. However, Table (18-B) clarifies
that addition of agar at the rate of 6 g/L. induced a significant
reduction of necrosis and significantly maximized growth, No. of
shoots, shoot thickness, root length and No. of roots. Meanwhile,
increasing agar concentration in culture medium from 6 up to
8 g/L encouraged a significant increase of shoot length and
number of leaves/plant in comparison with the other

concentrations.

“
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Dealing with the interaction between peach rootstocks
and agar concentrations, it is quite evident from Table (18-C)
and Fig (11) that necrosis was the lowest level when
combination between Okinawa rootstock and 6 g/l agar was
used as well as Nemagaurd rootstock in combination with
6 or 8 g/l agar. However, growth and root length were
significantly maximized when either Nemagaurd or Okinawa
rootstock was used in combination with 6 g/L agar. Meanwhile,
No. of shoots was significantly increased using Nemagaurd in
combinations with 6 g/L. agar . Beside, shoot length and No. of
leaves/plant showed a significant increase when both Nemagaurd
and Okinawa peach rootstocks were in combination with either 6
and 8 g/L agar. On the contrast, using of 6 g/l agar in
combination of Okinawa encouraged a significant increase in

shoot thickness and No. of roots.

Table (18): Evaluation of different Agar levels on tissue culture

parameters of in vitro peach rootstock plants.

Root | No. of
length | roots

Table ( 18-A ) Effect of peach rootstocks

Parameters| No. of | Shoot
el shoots | length | thickness | leaves [ plant
Rootstock fypg

Nemagaurd | 345A | 237A |280A|280A 212A | 273A
Okinawa 230A [267A]267A 205A | 2.80A

Means of rootstocks followed by the same letter(s) within each column are not significantly
different at 1% level.
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Table ( 18-B ) Effect of agar treatments

arameters No. of

No. of Shoot No. of

gar Necroses | Growth X leaves /
£ shoots thickness roots
Conc. ( g/l lant

132C | 435A |5.50 A 048 A | 5.50 A 4.50 A

1.50B | 3.88B |4.83 B 042AB | 533 A 3.33B
489A | 1.18C |1.33C 0.33BC | 2.00B 2.50 BC
490A | 1.12C |1.00C 027C | 2.00B 2.17 CD
492A | 1.13C |1.00C 028C | 2.00B 1.33 D
Means of agar concentrations followed by the same letter(s) within each column are not
significantly different at 1% level.

Table ( 18-C ) Effect of interaction between peach rootstocks and
agar treatments

Shoot
hickness|

=
o

=2
0
3
=

Nemagaurd
Nemagaurd

Okinawa
Nemagaurd

Means of interactions followed by the same letter(s) within each column are not significantly
different at 1% level.

e e e ————
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Photo (13): Evaluation of different Agar levels on tissue culture
parameters of in vitro peach rootstock plants.
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Fig.( 11 ): Effect of interaction between peach rootstocks and
Agar concentrations on Necrosis parameter.

4.1.111.a.3.2. Induction of agar tolerance.

Data of Table (19) and Photo (14) reflect the effect of
gradual exposure of agar levels on tissue culture parameters of
in vitro peach rootstock plants. It is quite evident from Table
(19-A) that statistical differences were lack between Nemagaurd

and Okinawa rootstocks when all parameters under study were
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concerned. On the contrary, Table (19-B) reflects that addition
of low agar concentration ( 8 or 9 g/LL ) to culture medium
enhanced a statistical improvement in reducing necrosis and
maximized growth, No. of shoots, shoot length, No. of
leaves/plant and root length compared with the other treatments
used. Moreover, Shoot thickness was statistically higher when
8 g/L agar was used. Meanwhile, No. of roots was significantly
maximized when subjected to stress by increasing agar up to
8 g/L in relation to the higher concentrations (9 or 10 g/L ).
Regarding the interaction between peach rootstocks and
different agar concentrations, Table (19-C) and Fig (12) indicate
that using Nemagaurd rootstock in combination with 8 g/, agar
induced a significant reduction in Necrosis and significantly
maximized growth and shoot thickness as compared with the
other combinations. Meanwhile, culturing Nemagaurd plants on
medium supplemented with 8 or 9 g/L agar as well as Okinawa
plants on medium supplemented with 8 g/L agar enhanced the
highest significant number of Shoots as compared with the other
interactions. However, Shoot length was significantly maximized
when either Nemagaurd or Okinawa rootstock was used in
combination with 8 g/L agar. On the contrary, No. of
leaves/plant and root length were showed a significant increase
when Okinawa rootstock in combination with 8 or 9 g/L. agar as

well as Nemagaurd rootstock in combination with 8 g/l agar

“
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were used in comparison with the other combination. Beside,
9 g/L. agar in combination with Nemagaurd rootstock as well as
10 g/L agar in combination with Okinawa rootstock encouraged
a significant increase in No. of roots in comparison with the
other combinations.

Table (19) Effect of gradual exposure of Agar levels on tissue
cultural parameters of in vitro Peach rootstock

plants.
Table ( 19-A ) Effect of peach rootstocks.
{aramelny No. of | Shoot | Shoot Ne. of Root |No. of
Necroses | Growth Ica
Routatoelct shoots | length | thickness Iength roots
Nemagaurd 294 A | 269A [3.07A]230A] 031 A | 3.67A [1.96 A[3.00 A
Okinawa 2.87A1230A] 031 A 1.98 A[{2.87 A

Means of rootstocks followed by the same letter(s) within each column are not
significantly different at 1% level.

Table ( 19-B ) Effect of Agar treatments

rameter
Agar Necroses | Growth
Conc.

No. ol ; Shoot | Shoot No. of Root | No. of

) shoots | length | thickness | leaves / plant| length| roots

1.50C | 3.88 A |4.83 AJ2.93 A] 0.417 A 533A 228 A13.33A
1.58C | 3.92 A |4.50 A|2.88 A] 0.35 AB 5.7 A 230 A3.33 A
2.12B | 3.23B |3.50 B]2.63 B] 0.32 BC 4.00 B 1.97 B|3.50 A
490A | 1.02C |1.00C|1.13D| 020D 2.00 C 1.33 D|2.00 B

Means of agar concentrations followed by the same letter(s) within each column are not

significantly different at 1% level.
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Table ( 19-C ) Effect of interaction between peach rootstocks and
Agar treatments

| Shoot | Shoot
Necroses length [thickness

[7:]
=
o
o
-
(2]

Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd

Nemagaurd
Nemagaurd
Nemagaurd

Means of interactions followed by the same letter(s) within each column are not significantly
different at 1% level.

8§ g/l. Agar 100/1. Avar 11g/L. Agar

Photo (14): Effect of gradual exposure of Agar levels on
tissue cultural parameters of in vitro Peach

h
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Fig.( 12 ): Effect of interaction between peach rootstocks and

increasing Agar concentrations on Growth parameter.

4.1.I1Lb.Indirect regeneration .
4.1.11Lb.1. Effect of Mannitol.

4.1.111.b.1.1. Evaluation of Mannitol levels.

Data in Table (20) reflect the evaluation of tissue
culture parameters of in vitro regenerated plantlets from stored
callus as affected by different mannitol tolerated levels by some
peach rootstock (Nemagaurd & Okinawa) plants. It is quite
evident from Table (20-A) that both Nemagaurd and Okinawa
peach rootstocks used failed to induce statistical differences
when all parameters under study were considered i.e. Necrosis,
Growth, No. of shoots, Shoot length, Shoot thickness, No. of
leaves/ plant, root length and No. of roots.

Dealing with the effect of mannitol concentrations, it is

appeared from Table (20-B) that supplementation of cultural

“
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medium with 20 g/L mannitol improved significantly the most
parameters i.e. reduced Necrosis and increased Growth, No. of
shoot, Shoot length, No. of leaves/plant and No. of roots in
relation to the other concentrations. Meanwhile, Shoot thickness
was significantly maximized when subjected to stress with
increasing mannitol up to 60 g/L. and 100 g/L in relation to lower
concentration (20 g/L). However, root length was significantly
increased when subjected to the lower concentration
( 20 or 40 g/L.) of mannitol.

Regarding the interaction between peach rootstocks and
mannitol concentrations, Table (20-C) and Fig (13) indicate that
both peach rootstocks in combination with 20 g/I. mannitol
induced a significant reduction in Necrosis as compared with the
other combinations. However, culturing of Okinawa plantlets on
medium supplemented with 20 g/l. mannitol enhanced the
highest significant Growth, Shoot length and No. of leaves/plant
as compared with the other interactions. However, No. of shoot,
Root length and No. of roots were significant response when
combination of two peach (Nemagaurd & Okinawa) plants and
20 or 40 g/L mannitol were used in relation to the other
interactions. On contrary, Shoot thickness was showed
a significant increase when Okinawa rootstock in combination

with either 60 or 100 g/L. mannitol.
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Table (20): Evaluation of tissue culture parameters of in vitro regenerated

plantlets from stored callas as affected by different mannitol levels
tolerated by some peach rootstock.

Table ( 20-A ) Effect of peach rootstocks

Nemagaurd
Okinawa

Means of rootstocks followed by the same letter(s) within each column are not significantly different at
1% level.

Table ( 20-B ) Effect of mannitol treatments

Parameters No. of
> No. of Shoot
Mannito Necroses 2 leaves /
Coiic: (i shoots thickness lant

20 1.35C 4.50 A 0.150C | 6.83A
40 1.97 B 3.67B 0.23AB | 5508
60 490 A 1.03C 0.28A ] 233C
80 4.91A 1.00C 0.17BC ] 1.33C
4.93A 1.00C 0.25A ]1.33C

Means of mannitol concentrations followed by the same letter(s) within each column are not significantly
different at 1% level.

& Nemagaurd m Okinawa
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20 g/L 40 g/L 60 g/L
Mannitol concentrations
Fig.( 13 ): Effect of interaction between indirect peach
rootstocks and Mannitol concentrations on Necrosis
parameter,
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Table ( 20-C ) Effect of interaction between peach rootstocks and
Mannitol treatments

No. of
leaves [
plant

Shoot

Parameters| Necroses thickness

Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd

Means of interactions followed by the same letter(s) within each column are not significantly
different at 1% level.

4.1.111.b.1.2.Induction of Mannitol tolerance.

Data in Table (21) show the effect of gradual exposure of
mannitol levels on the tissue cultural parameters of indirect
regenerated peach rootstock plants. It is clear from Table (21-A)
that root length was significantly increased when Nemagaurd
peach rootstock was used compared with Okinawa peach
rootstock. On the other hand, both Nemagaurd and Okinawa
rootstock failed to induce statistical differences when Necrosis,
Growth, No. of shoots, Shoot length, Shoot thickness, No. of
leaves/plant and No. of roots parameters were taken in

consideration. Meanwhile, data in Table (21-B) show that
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supplementation the medium with 40 g/. of mannitol was
significantly improved Growth, No. of shoots, Shoot length, No.
of leaves/ plant, Root length and No. of roots parameters in
relation to the other concentrations. However, addition of 40 or
50 g/L mannitol to the culture medium caused significantly
a reduction in necrosis. Meanwhile, either 40 or 60 g/ mannitol
induced a significant increase in shoot thickness compared with
70 g/L. mannitol.

Table (21-C) and Fig (14) reflect that Necrosis was
significantly decreased when Nemagaurd peach rootstock was
used in combination with 40 g/[. mannitol. However, No. of
shoots was significantly maximized when either Nemagaurd or
Okinawa peach rootstock was used in combination with 40, 50
and 60 g/l mannitol. Meanwhile, culturing of two peach
rootstocks (Nemagaurd and Okinawa) plants on the medium
supplemented with 40 g/I. mannitol enhanced the highest
significantly Growth, Shoot length, Shoot thickness, No. of
leaves/plant, Root length and No. of roots as compared with the

other interactions.
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Table (21): Effect of gradual exposure of mannitol levels on the
tissue cultural parameters of indirect regenerated

some peach rootstock plantlets.
thickness laiit length | roots
307A | 154A | 233A

017 A
1478 | 22T A

s) within each column are not significantly

Table ( 21-A ) Effect of peach rootstocks

Parameters| No. of | Shoot
Growsh shoots | length
Rootstock type
Nemagaurd 257A | 240A | 2.32A
Okinawa 233A | 231 A

Means of rootstocks followed by the same letter(
different at 1% level.

Table ( 21-B ) Effect of Mannitol treatments

Parameters No. of
) Necroses | Growth No. of | Shoot 'Shoot Saves | Root | No. of
Mannitol shoots | length | thickness lant length | roots
Conc. (g/L s
40 197D | 408A | 367A [300A] 023A | 550A |202A |433A
50 207D | 3938 |347AB|2858] 0.17AB | 3508 |188B|3.178
60 245C | 240C | 2678 |250C| 020A | 283C |145C f200C
70 490A | 1.10E | 1.00C |1.22E] 012B | 200D JOS7E |1.00D

Means of mannitol concentrations followed by the same letter(s) within each column are not significantly
different at 1% level.

B Nemagaurd M Okinawa

5 -

4
23
<]
@ 2

1

0 T T T d
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Mannitol concentrations
Fig.( 14 ): Effect of interaction between indirect peach
rootstocks and increasing Mannitol concentrations on Growth
parameter.

E

121 Results and Discussion



Table ( 21-C ) Effect of interaction between peach rootstocks and
Mannitol treatments
No. of

Shoot
Parameters §Necroses| Growth thicknase I:a':ﬁ;sl

Rootstoc
typ

E E E B E E
=1 = = = = =
o [ © © o L
o (=] [=2] [=2] (=] o
© o © [} [} 1]
E E E £ £ :
@ - @ L @ 7]
= = = = = =

Nemagaurd
Nemagaurd

Means of interactions followed by the same letter(s) within each column are not significantly
different at 1% level.

4.1.11Lb.2. Effect of Polyethylene glycol .
4.1.11L.b.2.1.Evaluation of Polyethylene glycol levels.

Table (22) shows evaluation of the effect of different PEG
levels on tissue cultural parameters of in vitro peach rootstock
plants. It is appear from Table (22-A) that statistical differences
between rootstocks plants were lacked when Necrosis, Growth,
No. of shoots, Shoot length, Shoot thickness, No. of leaves/plant,
Root length and No. of roots parameters were considered.
Meanwhile, Table (22-B) i1 'icates that supplementation of the
cultural medium with 2 % PEG resulted in a significant

improving of all parameters and reduced Necrosis and increased

e ——————————
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Growth, No. of shoots, Shoot length, Shoot thickness, No. of
leaves/plant, Root length and No. of root in relation to other
concentrations. Respecting the effect of the interaction between
peach rootstocks and PEG concentrations. It is appear from
Table (22-C) and Fig (15) that Necrosis was significantly
decreased when Nemagaurd peach rootstock was used in
combination with 2 % PEG. However, Growth, No. of shoots,
Shoot length, No. of leaves/plant and Root length were
significantly maximized when either Nemagaurd or Okinawa
peach rootstock in combination with 2% PEG were used.
Meanwhile, using 2% PEG in combination with Nemagaurd
peach rootstock enhanced a significant increase in Shoot
thickness in comparison with the other combinations. On the
other hand, No. of roots was showed a significant increase when

Okinawa in combination with 2 % PEG.

Table (22): Evaluation of tissue culture parameters of in vitro
regenerated plantlets from stored callas as affected by
different PEG levels tolerated by some peach rootstock.

Table ( 22-A ) Effect of peach rootstocks

No. of | Shoot [ Shoot I:::\;:sfl Root | No. of
Rootstock shoots | length | thickness stant length | roots

Nemagaurd 349A | 253A | 273A|198A [ 0.267A 183A | 213A
Okinawa 178A | 227 A

Means of rootstocks followed by the same letter(s) within each column are not significantly
different at 1% level.

————— e ————————————
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Table ( 22-B ) Effect of PEG treatments

Parameters No. of | Shoot | Shoot o of Root | No. of

EE:C % Necroses | Growth shoots | length | thickness lea;:s;l length | roots
2 145D | 475A |550A | 322A ] 035A [ 567A [223A [383A

4 1.65C | 4308 1417B|298B ] 033AB | 4178 [203B [ 3178

6 4738 | 127C |167C[1.38C| 0.27BC [ 233C [ 1978 [ 200C

8 483AB | 115CD J1.00Df1.22D| 0.22C [200CD|160C | 100D

10 490A | 110D [1.00D]1.10D] 020C | 150D [ 118D [1.00D

Means of PEG concentrations followed by the same letter(s) within cach column are not significantly

different at 1% level.

Table ( 22-C ) Effect of interaction between peach rootstocks and

PEG treatments

@
3

S
-

Shoot
thickness

)
=
E

Nemagaurd
Nemagaurd

.
o
[53]
-]

Nemagaurd
Nemagaurd
Nemagaurd
Nemagaurd

wn

> o;
b}

- 3
@D o> o

~
@ o
w

S
. ] B
o | (=]
&

—_
i

O olm
=

(<]

different at 1% level.

Results and Discussion

124

Means of interactions followed by the same letter(s) within each column are not significantly



B Nemagaurd @ Okinawa

Score

T
T

1 e
:

0 . ; =
2% 4% 6%

PEG concentrations

Fig.( 15 ): Effect of interaction between indirect peach
rootstocks and PEG concentrations on Necrosis parameter.

4.1.11L.b.2.2.Induction of PEG tolerance.

Data of Table (23) reflect the effect of gradual exposure
of PEG levels on the tissue cultural parameters of indirect
regenerated some peach rootstock plants. It is quite evident from
Table (23-A) that root length parameter was significantly
increased when Nemagaurd peach rootstock was used.
Meanwhile, both Nemagaurd and Okinawa peach rootstocks
were failed to show significantly when Necrosis, Growth, No. of
shoots, Shoot length, Shoot thickness, No. of leaves / plant and
No. of roots parameters were considered.

Dealing with the effect of PEG concentrations, it is
appeared from Table (23-B) that supplementation of the cultural
medium with 4 or 5 % PEG induced the best results as

significantly reduced Necrosis and increased Growth, No. of

ﬁ
125 Results and Discussion




shoots, Root length and No. of roots parameters in relation to the
other concentrations. However, Shoot length and No. of
leaves/plant were significantly maximized when cultured on
medium contained 4 g/LL PEG in relation to the other PEG
concentrations. On the other hand, statistical differences were nil
among the PEG concentrations when Shoot thickness was
considered.

Regarding the interaction between peach rootstocks and
PEG concentrations, Table (?3-C) and Fig (16) indicate that both
Nemagaurd and Okinawa peach rootstocks in combination with
4 or 5% PEG significantly reduced Necrosis and increased
Growth parameter as compared with other combinations.
Meanwhile, No. of shoots was significantly increased by using
Nemagaurd in combinations with 4% PEG and Okinawa in
combinations with 5% PEG. Moreover, using of 4% PEG in
combination with Nemagaurd enhanced a significant increase in
Shoot length in comparison with the other concentrations. On
contrary, No. of leaves/plant was showed a significant increase
when either one of the two peach rootstocks in combination with
4% PEG were used. Beside, 4% PEG in combination with
Okinawa encouraged a significant increase in No. of root.
However, using 4 or 5 % PEG in combination with Nemagaurd
and 5% PEG with Okinawa enhanced a significant increase in

Root length in comparison with the other combinations. On the
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other hand, the studied of the interaction between peach
rootstocks and PEG concentrations failed to induce any

statistical differences when shoot thickness was considered.

Table (23): Effect of gradual exposure of PEG levels on the tissue
cultural parameters of indirect regenerated some
peach rootstock plantlets.

Table ( 23-A ) Effect of peach rootstocks

No. of | Shoot | Shoot l::,ef Root | No. of
shoots | length | thickness Jlant length | roots

287TA[243A i < 1.75A [2.00A
287A | 237TA : ; 1678 | 207 A

Means of rootstocks followed by the same letter(s) within each column are not significantly
different at 1% level.

Table ( 23-B ) Effect of PEG treatments

arameters| No. of
PEG Necroses thisc:';&?ss leaves /
Conc. (% lant
165D : i / 0.33A 417 A
163D 3 ) i 0.28 A 3.67 AB
210C ! ; ; 0.27 A 3008
490 A . I ; 0.30 A 150C

Means of PEG concentrations followed by the same letter(s) within each column are not significantly

different at 1% level.

s B Nemagaurd m Okinawa
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Fig.( 16 ): Effect uf%ﬁeracnt?ueniv?a\?pesn indirect peach
rootstocks and increasing of PEG concentrations on Growth
parameter.
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Table ( 23-C ) Effect of interaction between peach rootstocks and
PEG treatments

Shoot
thickness

E E B E B
= = = = =
1] 3] [} © ©
(=2} o (=] [=2] o
o © ) o ©
E E E E E
-7 @ [-*] L )
= = = = =

Means of interactions followed by the same letter(s) within each column are not significantly
different at 1% level.

4.1.11Lb.3. Effect of Agar .
4.1.11Lb.3.1.Evaluation of Agar levels.

Data of Table (24) explain the effect of tissue cultural
parameters of in vitro regenerated plants from stored callus as
affected by different agar tolerated levels by some peach
rootstock. It is clear from Table( 24-A) that both Nemagaurd and
Okinawa peach rootstocks used failed to induce statistical
differences when all parameters under study were considered
i.e. Necrosis, Growth, No. of shoots, Shoot length, Shoot
thickness, No. of leaves/plant, Root length and No. of roots.

Referring to the effect of agar concentrations it is appear
from Table (24-B) that Necrosis was the lower most significant

e —————————————————————
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level while Growth , No. of shoots, Shoot thickness, No. of
leaves/plant, Root length and No. of roots were at the higher
most significant level when agar was added to the culture
medium at 6 g/L. However, addition agar to the culture medium
at 6 or 8 g/l encouraged the best significant shoot length as
compared with the other agar concentrations.

Dealing with the interaction between peach rootstocks
and agar concentrations, It is quite evident from Table (24-C)
and Fig (17) that Nemagaurd rootstock in combination with
6 g/L agar resulted in the best results and significantly reduced
Necrosis and increased Growth and No. of shoots in relation to
the other combinations. Meanwhile, Shoot length and No. of
leaves/plant were statistically increased when 6 or 8 g/ agar
was added to the medium and either Nemagaurd or Okinawa
peach rootstock was used as compared to the other combinations.
However, combination of Nemagaurd or Okinawa peach
rootstocks and 6 g/I. agar enhanced a significant increase in
Shoot thickness and No. of roots in relation to the other
combinations. Also, Root length was significantly increased as
combination of Okinawa peach rootstock and 6 g/L agar was

used.
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Table (24): Evaluation of tissue culture parameters of in vitro
regenerated plantlets from stored callas as affected by
different agar levels tolerated by some peach rootstock.

Table ( 24-A ) Effect of peach rootstocks

Parameters No. of

leaves |
plant

No. of
shoots | length |thickness

Root | No. of

Growth length | roots

187A | 293A
1.89A | 280A

Means of rootstocks followed by the same letter(s) within each column are not significantly
different at 1% level.

Table ( 24-B ) Effect of agar treatments

Parameters No. of

No. of Shoot
Cg;:: i Necroses shoots thickness lea::“: !

6 127D 6.00 A 043A | 8.00A
8 1.40C 6.55 B 0.32B | 6678
10 470B 200C 022C | 233C

12 4.87 A 100D 020C | 167C
14 493 A 1.00D 020C | 167C

Means of agar concentrations followed by the same letter(s) within each column are not significantly
different at 1% level.

B Nemagaurd M Okinawa

5 S

4
o 3
(=) e
Qo e
n 2 o

1 o mml = Bl

0 e i T : iy i

6g/L 8g/L 10 g/L
Agar concentrations
Fig.( 17 ): Effect of interaction between indirect peach
rootstocks and Agar concentrations on Necrosis parameter.
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Table ( 24-C ) Effect of interaction between peach rootstocks and
agar treatments

Shoot

Parameters |Necroses thickivasn

B B B B E
=3 3 3 = =
© © © 1] [+
[=2] [=1] o (=2} (=2
© ] © 1] o
£ E £ £ E
-] Q @ Q %)
= = = =

Means of interactions followed by the same letter(s) within each column are not significantly
different at 1% level.

4.1.111.b.3.2.Induction of agar tolerance.

Data in Table (25) reflect the effect of gradual exposure
of agar levels on the tissue cultural parameters of indirect
regenerated some peach rootstock plants. It is quite evident from
Table (25-A) that both Nemagaurd and Okinawa peach
rootstocks failed to induce significant differences when all
parameters under study were considered.

Dealing with the effect of agar concentrations, it is
appeared from Table (25- B) that supplementation of the cultural
medium with 8 or 9 g/L agar induced the best results as
significantly reduced Necrosis as well as increased Growth and

_— e
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Shoot thickness in relation to the other concentrations. However,
supplementation the cultural medium with 8g/l. agar
significantly improved No. of shoots, Shoot length, No. of
leaves/plant, root length and No. of roots parameters in relation
to the other concentrations. Regarding the interaction between
peach rootstocks and agar concentrations, Table (25-C) and
Fig (18) indicate that Necrosis was significantly decreased
when Nemagaurd peach rootstock was used in combination with
8 g/L agar. However, culturing of Nemagaurd plants on the
medium supplemented with 8, 9 and 10 g/L. agar and Okinawa
plants on the medium supplcinented with 8 g/ agar enhanced
the highest significant Growth as compared with the other
interactions. Meanwhile, number of shoots, shoot thickness,
No. of leaves/plant and No. of roots were significantly responded
when combination of either Nemagaurd or Okinawa peach
rootstock and 8 g/I. agar were used in relation to the other
interactions. However, Shoot length was showed a significant
increase when Okinawa plants in combination with 8 g/L. agar
were used. On contrary, using 8 g/L. agar in combination with
Nemagaurd peach rootstock enhanced a significant increase in

root length in comparison with the other combinations.

m
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Table (25): Effect of gradual exposure of agar levels on the tissue
cultural parameters of indirect regenerated some

peach rootstock plantlets.

Table ( 25-A ) Effect of peach rootstocks

Rootstock

No. of | Shoot

327TA | 228A

Shoot

ength | thickness

No. of
leaves |
plant

Root
length

1.87A | 253 A

No. of
roots

327TA [ 227 A

1.83A | 247 A

Means of rootstocks followed by the same letter(s) within each column are not significantly
different at 1% level.

Table ( 25-B ) Effect of Agar treatments

Parameter:

gar
onc. (g/L

8

Necroses

140D

No. of
shoots

533 A

Shoot
thickness

0.317 A

No. of
leaves |
lant

6.67 A

9

147D

433B

0.27 A

5.67B

10

162C

3678

0.208

467C

11

490 A

100D

0178

1.33D

Means of agar concentrations followed by the same letter(s) within each column are not significantly

different at 1% level.

Table ( 25-C ) Effect of interaction between peach rootstocks and

agar treatments

Parameters | Necroses

(o]
=)
3

Rootstock|
type)

emagaurd
Nemagaurd
Okinawa
Nemagaurd
Nemagaurd
Nemagaurd

=
3
E

Nemagaurd

Nemagaurd

o~

Nemagaurd

Means of interactions followed by the same letter(s) within each column are not significantly

different at 1% level.
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Fig.( 18 ): Effect of interaction between indirect peach rootstocks
and increasing of Agar concentrations on Growth parameter.

4.1.1V. DNA finger printing using RAPD-PCR technique:

RAPD assay. for randomly amplified polymorphic DNA,
was developed independently by two different laboratories
(Welsh and McClelland, 1990; Williams ef al, 1990). It
detects nucleotide sequence polymorphism in a DNA
amplification assay using only a single primer of arbitrary
nucleotide sequence, RAPD assay was used as a tool to identify
molecular markers linked to  frait of interest.

For primer; OP-A-16 (Photo, 15), the band with molecular
weight 1 K bp appeared in both two peach rootstocks
(Nemagaurd and Okinawa) (lane 3 & 4) while this band
disappeared from the control sample (lane 2), while in primer
OP-B6; the band with molecular weight 500 bp which found in
both control and Nemagaurd rootstock (lane 2 & 3) disappeared
from the Okinawa rootstock (lane 4) (Photo 16).
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The same results were obtained with primer OP-B7 (Photo
17). In this figure we found that the band with molecular size
600 bp found in both control and Nemagaurd rootstock
(lanes 2 & 3) while this band was not found in the other
rootstock; Okinawa rootstock (lane 4).

Also, with primer OP-E7; the Okinawa rootstock led to
avoidance of band with molecular weight 500 bp (lane 4) while
this band appeared in both control and Nemagaurd rootstock
(Photo 18, lane 2 & 3).

For primer OP-E6 (Photo 19), no differences found among
the three samples; control and two peach rootstocks
(Nemagaurd and Okinawa).

From all above results, RAPD analysis can detect
differences which occurred from tolerated rootstocks.

The detection of RAPD markers on the genomic map of
different plants is beneficiate to improve breeding programs for
these plants. It offers the simplest and fastest methods for
detecting a great number of genomic markers in the shortest
period of time (Welsh and McClelland, 1990; Williams et al.,
1990; Novy and Vorsa, 1996; Autio et al., 1998 and Al-Tiraif
et al., 1998).

lh
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Photo (16): Primer B6 Photo (15): Primer A-16

Photo (19): Primer E6 Photo (18): Primer E7 Photo (17): Primer B7

M = Marker

C = Control

N = Nemagaurd rootstock
O = Okinawa rootstock
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4.2. Apricot Rootstocks

4.2.1. Micro-propagation

4.2.1.A. Indirect regeneration
4.2.1.A.1. Callus production and development
4.2.1.A.1.1. Effect of explant type

Data of Table (26) reflect the effect of different explant
type on explant development and callus production parameters of
Amar apricot rootstock (Balady). It is obvious that shoot tip
resulted in a significant reduction of Necrosis and significantly
maximized explant development as compared with stem
segments under study. Meanwhile, stem segments showed
a significant increase in callus production as compared with

shoot tip and leaf discs explants.

Table (26) Effect of different explant type on explant
development and callus production parameters of
Amar apricot rootstocks (Balady)

Parameters . Explant Callus
Necrosis .
development | production

Shoot tip
Leaf discs
Stem segments

Means of explant type followed by the same letter(s) within each
column are not significantly different at 1% level.

137 Results and Discussion



4.2.1.A.1.2. Effect of cold pre-treatment

Data of Table (27) and Fig. (19) explain the effect of
different cold pretreatment periods on Necrosis, Browning,
Explant development and Callus production parameters of Amar
apricot rootstock (Balady).It is appear that keeping of the explant
for 3 days in refrigerator at 5°C enhanced a significant
improvement of the explant which reduced Necrosis and
Browning and increased Explant development and Callus
production parameters In relation to the other periods and the
control.

The above results demonstrate that cold pretreatment of
the explant for 3 days encouraged the best responses of the
explant. This may be due to the ability of the cold treatment to
reduce free phenolic compounds through converting it to
combined phenolic compound which resulted in reducing their
toxicity and in turn improved the tissue parameters.

Table (27) Effect of cold pretreatment on explant development

and callus production parameters of Amar apricot
rootstocks (Balady)

Parameters

Explant

Necrosis | Brownin
9 development

reatment( day

Control
3
5

Means of cold pretreatment followed by the same letter(s) within each column
are not significantly different at 1% level

“
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Fig.( 19 ): Effect of Cold pre-treatment on Browning, Explant
development and Callus production parameters of Amar apricot
rootstock (Balady)

4.2.1.A.1.3. Effect of auxin type
The data in Table (28) and Photo (20) show that the effect

of auxin type on explant development and callus production
parameters of Amar apricot rootstock (Balady). It is obvious that
Indole-3-butyric acid (IBA) significantly surpassed both NAA
and 2,4-D in increasing Explant development and callus
production  parameters while reduced Necrosis. The
aforementioned results conclude that IBA was superior in

enhancing explant development parameter.
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Table (28) Effect of Auxin type on explant development and callus
production parameters of Amar apricot rootstocks
(Balady)

Parameters| . Explant Callus
; Necrosis .
uxin typé development | production

IBA 1.50 C 3.73 A 6.00 A
NAA 230 B 313 B 4.33 AB
2,4-D 3.93 A 1.53 C 2.00B

Means of Auxin type followed by the same letter(s) within

each column are not significantly different at 1% level.

Photo (20): Effect of Auxin type on explant development
and callus production parameters of Amar
apricot rootstocks (Balady)

4.2.1.A.1.5. Effect of auxin concentrations

Table (29) wverifies the effect of different IBA
concentrations on necrosis, explant development, callus
production and greening parameters of Amar apricot rootstocks
(Balady). It is quite evident that supplementation of culture

medium with 3.0 mg/L IBA caused a significant decrease of

e L ——
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necrosis and significantly increased explant development, callus
production and greening parameters.

The aforementioned results summarized that addition of IBA at
3.0 mg/L to culture medium recommended for realizing the best

results.

Table (29) Effect of IBA concentrations on explant development
and callus production parameters of Amar apricot
rootstocks (Balady)

Parameter . Explant Callus
Necrosis i
[BA Conc. { malL development | production
Control (00.00) 1.97 A 1.87 D 1.00 C
1.00 1.93 A 290 C 1.67 BC
2.00 1.43B 320 B 3.00 B
3.00 113 C 3.97 A 6.00 A

Means of auxin concentrations followed by the same letter(s) within each

column are not significantly different at 1% level.

4.2.1.A.1.6.Effect of additives.

Data in Table (30) and Photo (21) verify the effect of
different additives on explant development and growth
parameters of Amar apricot rootstock (Balady). It is noticed that
supplementing culture medium with adenine sulphate (80 mg/L)
significantly reduced Necrosis and significantly improved and
Explant development followed by glutamine as compared with
the other additives. Moreover, adding of yeast extract
(300 mg/L) to the culture medium significantly succeeded in
maximized callus production in comparison with different
additives under study.

m
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The aforementioned results clarify that either addition of
adenine sulphate or yeast extract was more effective in

improving all parameters under study.

Table (30) Effect of different additives on explant development

and callus production parameters of Amar apricot
rootstocks (Balady)

Parameters - Explant Callus
s Necrosis }
Additives ( mgiL ) development | production

Control (0.00)

Means of additives followed by the same letter(s) within each column are not
significantly different at 1% level.

A= Control (00.00 mg/L) B= Asparagine (200 mg/L)
C= Adenine sulphat (80 mg/L. ) D= Yeast extract ( 300 mg/L)

Photo (21): Effect of different additives on explant
development and callus production parameters
of Amar apricot rootstocks (Balady)

Pocidee o d Tro s —
Results and Discussion 142



4.2.1.A.1.7. Effect of callus storage (Somaclonal variations).
Table (31) and Photo (22) show the effect of callus
storage on callus characteristics of Amar apricot rootstock
(Balady)plants. It is clear that there were a direct relationship
between storage periods and Necrosis, Smooth callus and
Regeneration parameters that increased by increasing storage
periods. On the other hand, the reverse was true with regard to
globular callus, No. of globules/callus as well as size and colour
of the callus produced. Generally, Callus was produced

increasing when storage periods at 6 month under study.

Table (31): Effect of callus storage on callus characteristics of
Amar apricot rootstocks (Balady)plantlets

Parameters Callus type , No.of | Size
Storage Globul th Regeneration| e, 1 les (score)
periods (monthy obufarSmoo

Control

(fresh callus )

Means of storage periods followed by the same letter(s) within each column are not

significantly different at 1% level.
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Control month 4 month 6 month

Photo (22): Effect of callus storage on callus
characteristics of Amar apricot rootstocks
(Balady)plantlets

4.2.1.A.2. Plantlet regeneration (Hormonal balance).

Data of Table (32) and Photo (23) reflect the effect of
hormonal balance on growth and number of regenerated plantlets
parameters of Amar apricot rootstocks (Balady). Data of Table
(32-A) show that effect of different concentrations of
Indol-3-butyric acid (IBA). It is clear that supplementation the
medium with 1.0 mg/L of IBA caused a significant decrease of
necrosis and significantly increased growth, No. of regenerated
plantlets and greening parameters. Meanwhile, addition of 2.0 or
3.0 mg/L IBA to culture medium reduced significantly growth as
compared with the other concentrations.

The above ment' ned results concluded that
supplementation of medium with 1.0 mg/L. IBA encouraged
growth, No. of regenerated plantlets and greening and reduced

necrosis. On the other hand, Data in Table (32-B) show the

“
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effect of different BAP concentrations on necrosis, growth,
number of regenerated plantlets and greening parameters of
Amar apricot rootstocks (Balady). It is quite evident that
supplemented of the culture medium with BAP at 3.0 mg/L level
was effective in maximizing growth and No. of regenerated
plantlets in relation to the other concentrations. Meanwhile,
addition either 2.0 or 3.0 mg/L BAP enhanced a significant
improvement of greening as compared with the other
concentrations. However, Necrosis was significantly decreased
as 2.0 or 3.0 mg/L BAP was tested in comparison with the other
combinations.

The above results reflect the importance of using
3.0 mg/lL BAP to maximize growth and no. of regenerated
plantlets parameters.

Data in Table (32-C) show the effect of interaction
between IBA and BAP concentrations on necrosis, growth,
No. of regenerated plantlets and greening parameters of Amar
apricot rootstocks (Balady). It is clear that supplementation of
the culture medium with 1.0 mg/LL IBA and 3.0 mg/IL BAP
encouraged growth, No. of regenerated plantlets and greening

while reduced necrosis.
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Table (32) Effect of hormonal balance on growth and number of
regenerated plantlets parameters of Amar apricot
rootstocks (Balady)

Table (32-A) Effect of IBA concentrations

Parameters No. Of

Necrosis | Growth Greenin
l 0 regenerated plantlet g

IBA conc. (mg

Control (0.00) | 1.63BC [ 440B 127 C 3.93 A
1.00 110 C | 477 A 427 A 483 A
2.00 133CD | 397C 3178 4038
3.00 207 AB | 330D 1570 180 C

Means of IBA followed by the si : ctter(s) within each column are not

significantly different at 1% level.

Table (32-B) Effect of different BAP concentrations

Parameters| No. Of

Necrosis | Growth Greening
regenerated plantlet

BAP conc. (mg

Control (00.00) 213A 1293D 4.00C 2.97B
1.00 1.87B |307C 7.00 BC 3.07B
2.00 117C | 4608 10.00 B 4.47 A
3.00 1.07C | 487A 15.00 A 470 A

Means of BAP followed by the same letter (s) within each column are not

significantly different at 1% level.

Table (32-C) Effect of interaction between IBA and BAP
concentrations

No. Of
Parameters Necrosis Regenerated Greening
plantlet

H T
ormone IyPel 1sa | BaP Ba | Bap | 1BA | BAP

onc. (mglL)

Control (00.00) 163BC | 213 A 127 C] 400C 139381297 B
1.00 110 C | 1878 427 A|7.00 BC|4.83A]3078B
2.00 133CD | 1.17C 3178 10,00 B]4.03B| 447 A
3.00 207AB | 1.07C 157 C |15.00 A]1.80C| 470 A

Means of interaction followed by the same letter(s) within each column are not significantly

different at 1% level.

ﬂ
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(A) (B)
3 me/l BAP - 0.0 mg/L IBA Jme/l BAP + 1 mg/L 1BA

Photo (23): Effect of hormonal balance on growth and No. of
regenerated plantlets parameters of Amar
apricot rootstocks (Balady)

4.2.11.Salinity stress:
4.2.11.a.Direct regeneration :-
4.2.11.a.1. Evaluation of salt tolerance levels.

The tabulated data of Table (33), Photo (24) and Fig (20)
clarify the effect of different salinity concentrations on the tissue
cultural parameters i.e. Necrosis, Growth, No. of shoots, Shoot
length, Shoot thickness, No. of leaves/plant, Root length and
No. of roots of in vitro Amar apricot rootstock plants. It is clear
that increasing levels of salinity induced a harmful effect on
most tissue culture parameters as Growth, No. of Shoots, Shoot
length, No. of leaves/plant and No. of roots were significantly
reduced by increasing salinity in the culture medium. However,
the refers was true in case of Necrosis, Shoot thickness and Root

length parameters. Increasing salinity concentrations more than

ﬁ
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1000 ppm NaCl had a detrimental effect on most parameters

under study up to the lethal concentration 2000 ppm NaCl which

caused almost death of in vitro plants.

The above mentioned results concluded that salinity

inserted a worth results on most tissue culture parameters. This is

true a result of the bad effect of salinity on free water and

nutritional status available to the plants and in turn induced

a negative effect increased with increasing salt concentration in

the medium.

Table (33) Evaluation of in vitro growth parameters as affected by
different salinity levels tolerated by Amar
rootstock (Balady) plantlets.

apricot

1000 + 1000

Means of salinity concentrations followed by the same letter(s) within each column are not

significantly different at 1% level

Parameters, No. of
Saln Necroses  Growth | 050 | PROR | Fiomes| feaves | oot | No-of
onc. (ppm g lant g
Control (0.00) | 1.13H | 480A | 767A | 433A 0178 |1033A]223AB| 9.00A
NaCl (500) 197F | 3.27C | 500BC | 3908 0.17B |7.00BC] 2.07BC | 6.00 BC
NaCI (1000) | 2.87DE [ 290D ] 3.33DE [360CD | 0.23AB | 533D | 2404 [567 BC
NaCl (1500) | 4078 | 153G [1.33GH | 267F | 030A | 267E | 2.10BC | 333 EF
NaCl (2000) 490A | 1.03H | 1.00H 1531 | 027AB | 200E |1.80DE| 1.33G
CaCl2(500) | 153G [370B | 567B | 3.80BC | 0.20AB | 7.67B | 203BC | 7.008
CaCl(1000) | 1.97F | 317C|433CD | 330E | 0.27AB |7.00BC| 2178 |5.00CD
CaClz(1500) [ 3.30C [217F [ 267EF | 280F | 030A | 533D | 217B 13.67 DEF
CaCl; (2000) 393B | 207F |200FGH| 243G 030A | 433D | 240A |267FG
NaCl + CaClz
(250 + 250 ) 277TE |330C| 567B | 350DE | 020AB | 767B |1.93¢D| 5.33¢C
NaCl + CaCl;
(500+500) | 297D |273DE| 300EF | 243G | 02348 |567CD[1900CD| 5.33C
NaCl + CaCl;
(750 + 750 ) 327C | 253E |233EFG| 240G 0.30A | 533D | 1.63EF |4.67 CDE
NaCl +CaClz |, 005 | 1506 |200FcH| 1801 | 030a | 4330 | 153F | 300E

m
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(A) (B) (C)

Control ¢ 0,00 ppm NaCl) 1000 ppm Na(l 1500 ppm NaCl

Photo (24):Evaluation of in vitro growth parameters as
affected by different salinity levels tolerated by
Amar apricot rootstock (Balady) plantlets.

B Control( 0.00) D NaCl (500 ppm) O NaCl (1000ppm)
BINaCl (1500 ppm) O NaCl (2000 ppm) O CaCl2 (500 ppm)
B CaCl2 (1000 ppm) B CaCl2 (1500 ppm) B CaCl2 (2000 ppm)
BDNaCl+CaCl2 (250+250 ppm) B NaCi+CaCl2 (500+500 ppm) B NaCl+CaCl2 (7504750 ppm)
B NaCl+CaCI2 (1000+1000 ppm)
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e —
o 3 % I
o & & s 3‘_
3 333
@ 2 ::’ 3 ; e
33k O 2&<
1 = o o0k SN
o 334 e
0 83 77

Necrosis

Fig.( 20 ): Effect of Salinity concentrations on Necrosis parameter of
Amar apricot rootstock (Balady)

4.2.11.a.2. Induction of salt tolerance.
4.2.11.a.2.1.Tissue culture parameters.

Table (34) and Fig (21) and Photo (25) show the effect of
gradual increase of NaCl levels on growth parameters of direct
regenerated Amar apricot rootstock (Balady) plants. It is appear

that adding of higher NaCl concentration (2500 ppm) induced

#
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a significant increase in necrosis and had the lowest Growth, No.
of shoots, Shoot length, No. of leaves/plant, Root length and No.
of roots parameters. On the other hand, different concentrations
of NaCl failed to induce any statistical differences when shoot
thickness parameter was taken in consideration.

Generally increasing NaCl concentration more than 1500
ppm induced a bad effect on all parameters under study up to
the lethal concentration caused by 2500 ppm which caused

almost death of in vitro plants.

Table(34) Effect of gradual increase of NaCl levels on growth
parameters of direct regenerated Amar apricot
rootstock (Balady) plantlets.

Parameter:
No.of |Shoot| Shoot No. of Root | No.of

Necroses| Growth | . ot | iength [thickness| leaves | plant| length | roots

NaCl
onc. (ppm
1000 287 C | 290A | 3.33 A |360A] 023A 533 A 240A | 567 A
1500 287 C | 293A | 367 A |347A] 0.30A 500AB | 220 AB |4.67 AB
2000 317 B | 223 B |267 ABJ3.10B]| 0.27A 4008 2.03BC |3.33BC
2500 499 A 100C |1.00C] 033A 200C 107 C |1 102D

Means of NaCl concentrations followed ~ lhe same letter(s) within each column are not
significantly different at 1% level.

(A} = Control (1000ppm NaCl) (B = 2000 ppm Nad(l (C) =2500 ppm

Photo (25): Effect of gradual increase of NaCl levels on growth
parameters of direct regenerated Amar apricot rootstock
(Balady) plantlets.

_—g——-—‘_—“
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Fig.( 21 ): Effect of increasing of NaCl concentrations on Necrosis and Growth
parameters of Amar apricot rootstock (Balady)

4.2.1L.a.2.2.Chemical parameters.

Table (35) deals with the effect of gradual increase of
NaCl levels on chemical parameters of direct regenerated Amar
apricot rootstock (Balady) plants. It is appear that chlorophyll
(A), chlorophyll (B), total sugars and total indoles were
a statistical increased when lower levels of NaCl (1000 ppm)
was added to the medium as compared with the higher levels of
NaCl (2500 ppm). On the other hand, supplementation of the
culture medium with high concentrations up to 2500 ppm
enhanced a significant increase in total phenol and proline in
relation to the other NaCl concentrations.

In general, the before mention results summarized that
increasing NaCl concentrations had an adverse effect on
chlorophyll (A), chlorophyll (B), total sugars and total indoles

while both total phenol and proline contents were maximized.

e ——— e ————— e
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Table (35) Effect of gradual increase of NaCl levels on chemical
parameters of direct regenerated Amar apricot
rootstock (Balady)plantlets

Parameters{ o\ oonyil | Chiorophyll | Total | Total | Total |,
’ Proline
A B sugars |indoles| phenol

1000 6.23 A 7.25 A [1213 A]2.57 A 016 E
1500 439 B 527 B |10.52 B|2.23 B| 11400077 D
2000 226 C 320C 955 C|191 C|1225C|1.54 C
0.0013 D 0.0017D |746 E]091E 3.36 A

Means of NaCl concentrations followed by the same letter(s) within each column are not

significantly different at 1% level.

4.2.1Lb. Indirect regeneration
4.2.11.b.1. Evaluation of salt tolerance levels.

Results in Table (36) and Fig (22) clarify the effect of
salinity on tissue culture parameters i.e. Necrosis, Growth, No.
of shoots, Shoot length, Shoot thickness, No. of leaves/plant,
Root length and No. of roots of in vitro Amar apricot rootstock
plants. It is clear that different NaCl concentrations had
a harmful effect on tissue culture parameters as compared with
CaCl, and the combinations of NaCl + CaCl, when Shoot length,
Shoot thickness and Root length were concerned. Meanwhile,
increasing NaCl concentration more than 1500 ppm had
a detrimental effect on all parameters under study up to the lethal
concentration 2000 ppm NaCl which caused almost death of the
in vitro plants. Generally, increasing NaCl concentrations more
than 1500 ppm induced a bad effect on all parameters under

study up to the lethal concentration with 2000 ppm NaCl in
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which caused almost death of in vitro plants. However, the effect
of CaCl, with different levels was less toxic to the plants

compared with the similar levels of NaCl.

Table (36) Evaluation of in vitro growth parameters as affected by
different salinity levels tolerated by indirect regenerated Amar
apricot rootstock (Balady) plantlets.

Parameters No. of
Salinity Necroses| Growth ::f;:t: thisc':;:lss leaves |
Conc. (ppm lant

Control (0.00) | 1.10J [ 487A | 867A 020D | 11.67A
NaCl (500) 210G | 3508 J5.67 BCD 020D 7678
NaCl (1000) 287EF | 283D | 467D 0.33AB | 5.33DE

NaCl (1500) 390C |223FG| 267E 0.40A 300G

NaCl (2000) 487A | 1131 ] 1.00F 030BC | 1.67H
CaClz (500) 1431 | 370B | 6678 033AB | 7678
CaClz2(1000) 190H |3.00CD]5.33CD 020D 6.33C
CaClz (1500) 340D |230EF| 267E 0.23CD | 533DE
CaClz (2000) 400C | 203G | 200EF 020D | 467EF
NaCl + CaClz

(250 + 250) 277F |3.20C |6.00BC 0.30BC | 767B
NaCl + CaCl:
(500 + 500)
NaCl + CaCl:
(750 + 750 )

NaCl + CaClz
1000 + 1000

Means of salinity concentrations followed by the same letter(s) within each column are
not significantly ~different at 1% level.

300E | 280D | 3.00E 0.23CD | 567CD

330D | 250E | 233E 0.23CD | 5.00DE

4308 | 1.50H | 200 EF 030BC | 400F

#
e
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Fig.( 22 ): Effect of Salinity concentrations on Necrosis parameter of

indirect Amar apricot rootstock (Balady)

4.2.11.b.2. Induction of salt tolerance.

4.2.11.b.2.1.Tissue culture parameters.

Table (37) and Fig (23) verifies the effect of gradual
increase of NaCl levels on growth parameters (i.e. Necrosis,
Growth, No. of shoots, Shoot length, Shoot thickness, No. of
leaves/plant, Root length and No. of roots) of indirect
regenerated Amar apricot rootstock (Balady) plants. It is quite
evident that adding - lower NaCl concentrations
(1000 and 1500 ppm ) induced a significant decrease Necrosis
and had the highest Growth, No. of leaves/plant and Root length
parameters. However, addition on1000 ppm NaCl enhanced
a significant improvement of No. of roots as compared with the

other concentrations.

e s s A e e e s e e Wil W, P 5
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The above results reflect the importance of using 1000

ppm NaCl to maximize all parameters under study.

Table(37) Effect of gradual increase of NaCl levels on growth
parameters of indirect regenerated Amar apricot rootstock
(Balady) plantlets.

No. of | Shoot| Shoot No. of

Necroses leaves /
plant

shoots |length |thickness

Means of NaCl concentrations followed by the same letter(s) within each column

are not significantly different at 1% level.

H NaCl (1000ppm) B NaCl (1500 ppm)
ENaCl (2000 ppm) CNaCl (2500 ppm)

Score

L 80066004
B E40 0000004

Necrosis Growth
Fig.( 23 ): Effect of increasing of NaCl concentrations on Necrosis and
Growth parameters of indirect Amar apricot rootstock (Balady)

4.2.11.b.2.2 Chemical parameters.
Table (38) reflects the effect of gradual increase of NaCl

levels on chemical parameters of indirect regenerated Amar

apricot rootstock (Balady) plants. It is obvious that chlorophyll
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(A&B), total sugars and total indoles levels were significantly
increased with 1000 ppm NaCl which added to the culture
medium followed by 1500 ppm then 2000 ppm NaCl as
compared with higher concentration (2500 ppm NaCl) in
descending order. Meanwhile, increasing NaCl concentrations
enhanced a significant increase of total phenol and proline up to

the highest level at 2500 ppm NaCl.

Table (38):Effect of gradual increase of NaCl levels on chemical
parameters of indirect regenerated Amar apricot
rootstock (Balady)plantlets.

& Chlorophyll | Chlorophyll Total | Total
S A B indoles| phenol

1000 6.14 A 7.24 A 281 A|1019E
1500 420 B 523 B 254 B 11550
2000 220 C 319 C 1.88 € ]12.35C
2500 0.0013D | 0.0017 D 097 E]1538 A

Means of NaCl concentrations followed by the same letter(s) within each

column are not significantly different at 1% level.

4.2.111.Drought stress:

4.2.111.a.Direct regeneration .

4.2.11L.a.1.Effect of Mannitol.
4.2.111.a.1.1.Evaluation of Mannitol levels.

Data of Table (39), Photo (26) and Fig (24) reflect the
effect of different Mannitol concentrations on tissue culture
parameters of in vitro Amar apricot rootstock (Balady) plants. It
is noticed that supplementation culture medium with

e P S B IS N P £ S S WS S0P A I S T e Ry & 7 T e R VS T Y 13
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20 g/L Mannitol encouraged a significant increase in Growth,
No. of shoots, Shoot length, No. of leaves/plant and Root length
compared with the other concentrations used. The reverse was
true when necrosis was taken in consideration. Meanwhile,
No. of roots was statistically —higher ~when both
20 or 40 g/L Mannitol was used. On the other hand, Shoot
thickness was significantly increased as concentration of
Mannitol which increased up to the highest level used
(40, 60 and 80g/L) as compared with the lowest level (20 g/L).
Generally, growth parameters i.e. Growth, No. of shoots, Shoot
length, No. of leaves/plant, Root length and No. of roots were

responded positively with lowest Mannitol concentration.

Table (39): Evaluation of different Mannitol levels on tissue
culture parameters of in vitro Amar apricot
rootstock (Balady) plantlets.

Parameters

No. of Shoot
shoots thickness

Necroses

1.27D 433 A 0.108B
210C 3.33 AB 0.23 A
293B 2678 0.30A
493 A 1.00C 0.30A

Means of Mannitol concentrations followed by the same letter(s) within each column are not

significantly different at 1% level.

#
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80 g/L

Photo (26):Evaluation of different Mannitol levels on tissue
culture parameters of in vitro Amar apricot
rootstock (Balady) plantlets.

| B20g/l M40gl BD60gL  m@80glL |
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Fig.( 24 ): Effect of Mannitol concentrations on Necrosis and Growth
parameters of Amar apricot rootstock (Balady)

4.2.111.a.1.2.Induction of Mannitol tolerance.

The effect of gradual exposure of Mannitol levels on the
tissue culture parameters «. in vitro Amar apricot rootstock
(Balady) plants. was tabulated in Table(40).and show in Fig (25).
It is appeared that supplementation of the culture medium with
(60 and 70 g/L.) Mannitol induced the best results and

significantly reduced Necrosis as well as increased Growth and
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No. of shoots in relation to the other concentrations. Meanwhile,
Shoot length, No. of leaves/plant and Root length were
significantly maximized when subjected to stress by 60 g/L
Mannitol in relation to the higher concentration (80 g/L) of
Mannitol. However, shoot thickness was significantly increased
when subjected to the higher concentration (80 g/L) of Mannitol.
On the other hand, no statistical differences were noticed among
different concentrations of Mannitol when No. of roots was
evaluated.

Generally, increasing Mannitol concentrations had an
adverse effect on Growth, No. of shoots, Shoot length, No. of
leaves/plant and Root length and gave the best results with
Shoot thickness. The harmful effect appeared on the most
parameters under study may be resulted from high osmotic
potentials of culture medium and in turn a great reduction of
free water occurred. This mean that these plants showed an

increase in tolerance to drought stress.

Table (40) Effect of gradual exposure of Mannitol levels on the
tissue culture parameters of in vifro Amar apricot
rootstock (Balady) plantlets.

No. of

Shoot leaves /

thickness

Necroses

Means of Mannitol concentrations followed by the same letter(s) within each column are not
significantly different at 1% level.
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Fig.( 25): Effect of increasing of Mannitol concentrations on Necrosis
and Growth parameters of Amar apricot rootstock (Balady)

4.2.111.a.2. Effect of Polyethylene glycol (PEG) .
4.2.111.a.2.1. Evaluation of Polyethylene glycol levels.

Table (41) and Fig (26) show evaluation of different PEG
levels on tissue cultural parameters of in vitro Amar apricot
rootstock (Balady) plants. |* " clear that addition of 2 % PEG to
culture medium encouraged a significant increase of Growth,
No. of shoots, Shoot length, Shoot thickness, No. of leaves/plant
and Root length parameters in comparison with the other PEG
concentrations. However, the reverse was true when Necrosis
was considered. Meanwhile, No. of roots was significantly

increased when either 2, 4 and 6% PEG was added to the

medium.
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Table (41): Evaluation of different PEG levels on tissue culture
parameters of in vifro Amar apricot rootstock
(Balady) plantlets.

arameters| No. of
PEG Necroses No. of Shoot leaves /

lant

120D 6.67 A 0.53A | 9.67A
1.73C 5.00B 0.40AB | 7.33B
2278 3.67C 0.33AB | 5.33C
473 A 167D 033AB | 367D
493 A 1.00D 023B | 233D

Means of PEG concentrations followed by the same letter(s) within each column are not

thickness
Conc. (%7 shoots icknes:

significantly different at 1% level.

| =2% m4% B6% B8%
5 -
4
g ,, 153
) T5E 4644
wn 2 sk 444
+ 1232
hessb: 1222
1 st 1288
; L i
_ Growth Parfameters
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Fig.( 26 ): Effect of PEG concentrations on Necrosis and Growth
parameters of Amar apricot rootstock (Balady)

4.2.111.a.2.2. Induction of polyethylene glycol tolerance.

A glance to Table (42) and Fig (27) shows the effect of
gradual exposure of PEG levels on tissue cultural parameters of
in vitro Amar apricot rootstock (Balady) plants. indicated that
No. of shoots, Shoot length, Shoot thickness and Root length
were adverse affected by increasing PEG concentrations. The

lowest level (6%) showed the best parameters in this concern.
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However, the reverse was true in case of Necrosis. Meanwhile,
Growth had a positive response with increasing PEG
concentrations up to 7 % . Besides, both No. of leaves/plant and

No. of roots were significantly maximized when 6 % was used.

The aforementioned results indicate that increasing PEG
concentrations resulted in harmful effect on most tissue culture
parameters. This may be due to the osmotic effect as increasing
PEG concentrations increased the osmotic pressure of the culture
medium and in turn reduced free water suitable for absorption
which resulted in reducing cell division and elongation. These
led to induce a bad effect on most tissue culture parameters of

cultured plantlets.

Table (42) Effect of gradual exposure of PEG levels on tissue
cultural parameters of in vitro Amar apricot
rootstock (Balady) plantlets.

No. of

No. of | Shoot| Shoot laavosii

shoots |length [thickness

Means of PEG concentrations followed by the same letter(s) within each column are not
significantly different at 1% level.

%
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Fig.( 27 ): Effect of increasing of PEG concentrations on Necrosis
and Growth parameters of Amar apricot rootstock (Balady)

4.2.111.a.3. Effect of Agar .
4.2.111.a.3.1. Evaluation of agar levels.

Table (43) and Fig (28) reflect the evaluation of different
agar concentrations on tissue culture parameters. i.e. Necrosis,
Growth, No. of shoots, Shoot length, Shoot thickness,
No. of leaves/plant, Root length and No. of roots of in vitro
Amar apricot rootstock (Balady) plants. It is quite evident that
addition of agar at the rate of 6 g/L induce significant reduction
of Necrosis while significantly maximized all other parameters
under study followed by & g/ then 10 g/ as compared with
both 12 g/L and 14 g/L. agar concentrations in a descending

order.
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Table (43): Evaluation of different Agar levels on tissue culture
parameters of in vitro Amar apricot rootstock
(Balady) plantlets.

Larmets No. of | Shoot| Shoot No..of Root | No. of
cg:; h Necroses | Growth shoots | length | thickness Ieal\;stl length | roots
6 113E | 483A | 567A |237A] 047A [ 7004 [ 120A 4.67 A
8 140D ] 4238 |5.00AB |207B]| 0.37AB | 5008 | 1.07 AB 3.33 AB
10 167C J380C | 4008 |1.87C| 0.30BC [4.008C [1.03AB 2.67 AB |3
12 4898 |11.20D | 1.00C J113D] 023C |300CD[0097 BC| 1.33B
14 493A ]110D ] 1.00C 097D 020C | 200D 0.83C | 1.33B

Means of agar concentrations followed by the same letter(s) within each column are not significantly
different at 1% level,
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Fig.( 28 ): Effect of Agar concentrations on Necrosis and
Growth parameters of Amar apricot rootstock (Balady)

4.2.111.a.3.2. Induction of agar tolerance.

Data of Table (44) nnd Fig (29) reflects the effect of
gradual exposure of agar levels on tissue culture parameters of
in vitro Amar apricot rootstock (Balady) plants. It appears that
supplementation of culture medium with 10 g/L. agar enhanced

a significant increase Growth, No. of shoots, Shoot length, Shoot

%
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thickness and No. of leaves/plant as compared with the other
concentrations. However, increasing agar concentration in
culture medium from 10 g/ up to 12 g/ encouraged
a significant increase of Root length and No. of roots. Also,
supplementation of culture medium with either 10 g/L or
11g/l. agar resulted in a significant decrease of Necrosis

parameter in comparison with the other agar concentrations.

The aforementioned results concluded that the lowest agar
concentration induced the best Growth, No. of shoots, Shoot
length, Shoot thickness and No. of leaves/plant while Root
length and No. of roots increased by increasing agar

concentration to 12 g/L.

Table (44): Effect of gradual exposure of agar levels on tissue
culture parameters of in vitro Amar apricot
rootstock (Balady) plantlets.

SrEmEaS No. of | Shoot| Shoot No. of

shoots|length [thickness

leaves /

plant
167D | 3.80A |4.00A|1.87A] 0.30A | 4.00A
1.73D | 3.47B |3.00B]1.63B] 0.27 AB | 3.33 AB
2.00C | 3.13C |2.33B]1.20C] 0.20 AB |2.67 BC
497A | 113E |1.00C|0.93D] 017B | 1.33D
Means of agar concentrations followed by the same letter(s) within each column are not significantly
different at 1% level.

Necroses| Growth

165 Results and Discussion




E210% M11% 812% B13%

Score

o = N W B O,
]

3

3

&
TR

>

3

S b&-5:

Necrosis Growth Parameters Growth

Fig.( 29 ): Effect of increasing of Agar concentrations on Necrosis and
Growth parameters of Amar apricot rootstock (Balady)

4.2.I1Lb.Indirect regeneration .
4.2.111.b.1.Effect of Mannitol.
4.2.111.b.1.1.Evaluation of Mannitol levels.

Data in Table (45) and Fig. (30) shows the evaluation of
tissue culture parameters of in vitro regenerated plants from
stored callus as affected by different mannitol levels tolerated by
Amar apricot rootstock (Balady) plants. It is clear that Necrosis
was the lower most significant level while Growth, No. of
shoots, Shoot length, No. of leaves/plant and Root length were
had the higher most significant level when mannitol was added
to the culture medium at 20 g/L.. However, increasing the
concentrations of mannitol up to 60, 80 and 100 g/L. did not
affect significantly Shoot thickness in relation to the lower
concentrations of mannitol (20 and 40 g/L). Meanwhile, addition

mannitol to the culture medium at 20 or 40 g/L encouraged

h
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a significant increase in No. of roots as compared with the other

mannitol concentrations.

Table (45): Evaluation of tissue culture parameters of in vitro
regenerated plantlets from stored callas as affected by
different mannitol levels tolerated by Amar apricot
rootstock (Balady) plantlets.

No. of
leaves /
plant

0.17B | 10.00A | 1.80 A

No. of
roots

Root
length

No. of
shoots

Shoot | Shoot
length |thickness

0.23 AB

9.00 AB

1.60 AB

0.30A

6.33 BC

1.40 BC

0.30A

4.67 CD

1.33C

0.30A

167D

117C

Means of mannitol concentrations followed by the same letter(s) within each column are not significantly
different at 1% level.
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Fig.( 30 ): Effect of Mannitol concentrations on Necrosis and Growth
parameters of indirect Amar apricot rootstock (Balady)

4.2.111.b.1.2.Induction of Mannitol tolerance.

Data in Table (46) and Fig. (31) dealing with the effect of
gradual exposure to increase in concentrations of mannitol on the
tissue culture parameters of in vitro Amar apricot rootstock
(Balady) plants, it is appeared that supplementation of culture

m
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medium with 80 or 90 g/ mannitol induced the best results and
significantly reduced Necrosis as well as increased Growth, No.
of shoots, Shoot length, No. of leaves/plant and Root length in
relation to the other concentrations. On the other hand, statistical
differences were disappeared between different concentrations of
mannitol as Shoot thickness and No. of roots were concerned.
The aforementioned results indicate that increasing
mannitol concentration resulted in harmful effect on most tissue
culture parameters.
Table (46) Effect of gradual exposure of mannitol levels on the

tissue cultural parameters of indirect regenerated
Amar apricot rootstock (Balady) plantlets.

Parameter: No. of

. No. of |Shoot| Shoot
Mannit Necroses|Growth . leaves |
Conc. (ol shoots |lengthjthickness lant

80 300B |287A|233A|243A] 030A |467A
90 3.00B |280A[233A]240A] 0.33A | 533A
497A |110C|1.00B |1.03D] 0.30A |1.00C

Means of mannitol concentrations followed by the same letter(s) within each column are not significantly

different at 1% level.

880 g/L 90 g/L 100 g/L
5
7
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Fig.( 31 ): Effect of increasing of Mannitol concentrations on
Necrosis and Growth parameters of indirect Amar apricot rootstock
(Balady)
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4.2.111.b.2. Effect of Polyethylene glycol .
4.2.111.b.2.1. Evaluation of Polyethylene glycol levels.

Table (47) and Fig (32) explains the evaluation of
different PEG levels on tissue cultural parameters. (i.e. Necrosis,
Growth, No. of shoots, Shoot length, Shoot thickness, No. of
leaves/plant, Root length and No. of roots) of in vitro Amar
apricot rootstock (Balady) plants. It is clear that addition
2 % PEG to culture medium enhanced a significant increase in
Growth, No. of shoots, Shoot length, Shoot thickness, No. of
leaves/plant and No. of roots parameters in comparison with the
other PEG concentrations. However, the reverse was true when
Necrosis was considered. Meanwhile, Root length was
significantly maximized when either 2 or 4 % PEG was added to
culture medium.

Table (47) Evaluation of tissue culture parameters of in vitro

regenerated plantlets from stored callas as affected by
different PEG levels tolerated by Amar apricot

rootstock (Balady) plantlets.

Parameters No. of

Shoot
Necroses Hicksess lez:\ar:.-: /

11T E 053A | 13.33A 5.00 A

No. of
roots

137D 0.40B | 11.008B 4,00 AB

2.30C 0.30BC | 833C 3.67 ABC

2608 0.23CD | 533D 2.33BC

4.87 A 017D 167E 167C

Means of PEG concentrations followed by the same letter(s) within each column are not
significantly different at 1% level.
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Fig.(32 ): Effect of PEG concentrations on Necrosis and Growth
parameters of indirect Amar apricot rootstock (Balady)

4.2.11L.b.2.2. Induction of PEG tolerance.

Data in Table (48) and Fig. (33) reflects the effect of
gradual exposure to increase in concentrations of PEG on the
tissue cultural parameters in vitro Amar apricot rootstock
(Balady) plants, it is appeared that supplementation of culture
medium with 8 or 9 % PEG enhanced a significant increase of
No. of shoots, Shoot length, No. of leaves/plant, Root length and
No. of roots as compared with the other concentrations.
However, supplementation of the culture medium with
8,9 or 10 % was significant effective in increasing Growth and
reducing Necrosis as compared with the other concentrations. On
the other hand, statistical differences among different PEG
concentrations were absent when Shoot thickness was

concerned.
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Table (48) Effect of gradual exposure of PEG levels on the tissue
cultural parameters of indirect regenerated Amar
apricot rootstock (Balady) plantlets.

Paramete No. of
No. of | Shoot| Shoot Root | No. of
PEG Necroses | Growth : leaves |
Conc. (% shoots |length | thickness it length| roots
8 260B | 240A | 267A |193A] 023A | 533A [1.70A]2.33A
9 263B | 240A | 267 A |1.80A] 020A | 567A |163A]267A
10 280B | 220A |2.00AB|157B| 020A |4.00AB[1.40B]2.00 AB
11 49A 1.00B |117C| 013A | 167C [1.00C]1.00B

Means of PEG concentrations followed by the same letter(s) within each column are not

significantly different at 1% level.

| B8% 9% £110% B11%
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Fig.(33): Effect of increasing of PEG concentrations on Necrosis and
Growth parameters of indirect Amar apricot rootstock (Balady)

4.2.111.b.3. Effect of Agar .
4.2.111.b.3.1. Evaluation of Agar levels.

Data of Table (49) and Fig (34) shows evaluation of
different agar levels on tissue cultural parameters. (i.e. Necrosis,
Growth, No. of shoots, Shoot length, Shoot thickness, No. of
leaves/plant, Root length and No. of roots) of in vitro Amar

apricot rootstock (Balady) plantlets. It is quite evident that

“
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addition of agar at the rate of 6 g/L induced a significant
reduction of necrosis significantly and significantly maximized
growth, number of shoots, shoot length, shoot thickness and
number of roots. Meanwhile, increasing agar concentration in the
culture medium from 6 up to 8 g/L encouraged significant
increase of number of leaves/plant and root length.
Table (49) Evaluation of tissue culture parameters of in vitro
regenerated plai (s from stored callas as affected by

different agar levels tolerated by Amar apricot rootstock
(Balady) plantlets.

Parameters; No. of

No. of | Shoot | Shoot Root | No. of

Cg:::. i Necroses | Growth shoots | length | thickness Iea;.;s;i length | roots
6 113E | 487A | 767A | 263A | 053A [1500A] 160A 5.33A

8 140D | 460B |6.00AB] 230B | 043B [1200A[ 1504 14008

10 237C | 353C |4.33BC]210BC] 030C | 8008 |140A8B|267C

12 3008 | 280D J267CD] 1.93C | 020D [500BCl 1.178 167D

14 487A | 113E | 1.00D | 130D | 020D | 233C [ 090cC (100D

Means of agar concentrations followed by the same letter(s) within each column are not
significantly different at 1% level.

86 g/L ms g/L @10 g/L B12 g/L @14 g/L
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4 %
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0 * 4| // *e
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Necrosis Growth Parameters Growth
Fig.( 34 ): Effect of Agar concentrations on Necrosis and Growth
parameters of indirect Amar apricot rootstock (Balady)
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4.2.111.b.3.2. Induction of agar tolerance.

Data in Table (50) and Fig (35) reflects the effect of
gradual exposure of agar levels on the tissue cultural parameters
(i.e. Necrosis, Growth, No. of shoots, Shoot length, Shoot
thickness, No. of leaves/plant, Root length and No. of roots) of
indirect regenerated Amar apricot rootstock (Balady) plants. It is
clear that addition of 12, 13 and 14 g/L agar to culture medium
encouraged a significant increase of Growth parameter in
comparison with 15 g/. agar concentration. However, the
reverse was true when necrosis parameter was considered.
Meanwhile, No. of shoots, Shoot length and No. of leaves/plant
were significantly maximized when either 12 or 13 g/L agar was
added to culture medium. On the other hand, statistical
differences among different agar concentrations were absent
when shoot thickness and number of roots were concerned. The
abovementioned results conclude that the cultured in vitro plants
may tolerate deficiency of free water which occurred by increase
agar concentration up to 13 g/L.

Table (50) Effect of gradual exposure of agar levels on the tissue
cultural parameters of indirect regenerated Amar
apricot rootstock (Balady) plantlets.

Parameters
No.of | Shoot | Shoot
m Necroses|Growth| . ¢ length | thickness

12 300B | 280A ] 267A | 1.93A ] 020A
13 297B | 283A| 267A | 1.90A | 020A | 533A |117A|167A
14 320B | 260A | 1.67AB | 160B | 017A | 3.00B [1.10A[1.33A
15 497A 1103B] 100B |100C | 010A | 200B |0.80B[1.00A

Means of agar concentrations followed by the same letter(s) within each column are not significantly different at 1% level
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Fig.( 35): Effect of increasing of Agar concentrations on Necrosis and
Growth parameters of indirect Amar apricot rootstock (Balady)

4.2.1V. DNA finger printing using RAPD-PCR technique:
RAPD assay, for randomly amplified polymorphic DNA,
was developed independently by two different laboratories
(Welsh and McClelland, 1990; Williams er al., 1990).
[t detects nucleotide sequence polymorphism in a DNA
amplification assay using only a single primer of arbitrary
nucleotide sequence, RAPD assay was used as a tool to identify

molecular markers linked to a trait of interest.

For primer; OP-A-16 (Photo, 27), the band with molecular
weight 1 K bp appeared in apricot rootstocks (Balady) (lane 3)
while this band disappeared from the control sample (lane 2),
while in primer OP-B6; the band with molecular weight 500 bp
which found in control sample (lane 2) of apricot rootstock

disappeared from the Balady rootstock (lane 3) (Photo 28). The

e ]
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same results were obtained with primer OP-B7 (Photo 29).
In this figure we found that the band with molecular size 600 bp
found in control (lanes 2) while this band was not found in
Balady rootstock; (lane 3).

Also, with primer OP-E7; the Balady rootstock led to
avoidance of band with molecular weight 500 bp while this band
appeared in control (Photo 30, lane 2).

For primer OP-E6 (Photo 31), no differences found among
the two samples; control and apricot rootstocks (Balady).

From all above results, RAPD analysis can detect
differences which occurred from tolerated rootstocks.

The detection of RAPD markers on the genomic map
of different plants is beneficiate to improve breeding programs
for these plants. It offers the simplest and fastest methods
for detecting a great number of genomic markers in the shortest
period of time (Welsh and McClelland, 1990; Williama ef al.,
1990; Novy and Vorsa, 1996; Autio et al., 1998 and Al-Tiraif
ef al., 1998).
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Photo (28): Primer B6

Photo (29): Primer B7  Photo (30): Primer E7  Photo (31): Primer E6

M=Ma or
C = Control
B= Balady

“
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