4-1. Micropropagation of apricot plants :
4-1-1. Establishment stage :
4-1-1-1. Effect of nutrient medium : |
Table (1-A) and Fig. (1) shows the effect of different

nutrient media on explant development of apricot explants. It is

clear that, necrosis was developed at highest level when Anderson
medium was used followed by Nitsch and Nitsch and Murashige
and Skoog medium ina descending order. However, Murashige
and Skoog medium induced highly significant increase in explant
development, chlorophyll and medium efficiéncy as compared with
other used media under study. In contrast, Anderson medium had
the poorest effect on all growth criteria of apricot explant.

In addition, it is quite evident from Table (1-B) that explant
development of Hamawy apricot significantly surpassed Balady
explant. On the éontrary, necrosis showed highly significant
increase in the Balady explant than Hamawy. On the other hand,
chlorophyll was not affected from the statistical point of view.
Dealing with the effect of the explant, it is clear from Table (1-C)
and Fig. (2) that, shoot-tips had significantly better development in

comparison  with " one-node cuttings explants, however, the

interaction between the medium and plant type as shown in Table

(1-D) and Fig. (3) indicate that, Murashige and Skoog medium
showed highly significant increase in explant development over
other media for both Hamawy and Balady apricot.
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Table (1): Effect of different nutrient media and explants on explant

development parameters of apricot plants.

1-A : Effect of nutrient medium.

~—__ Growth ters .

\"a“me 's | Necrosis| explant Chlorophyll | Medium

1 development efficienc

Nutrient medium . . P y
Murashige and Skoog 2.08 3.08 - 275 2.92
Nitsch and Nitsch 2.83 2.33 2.42 - 2.38
Anderson 3.75 1.83 1.92 1.88
LS.D.at0.05 0.42 0.42 0.53 0.27
L.S.D. at 0.01 0.57 0.57 0.72 0.36
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development etficiency

@ Murashige &Skoog ® Nitsch &Nitsch @ Anderson

Scores: 1 = Negative results 2 = Below average 3= Average 4 = Above average 5 = Excellent

Fig. (1): Effect of different nutnent media and explant on explant
development parameters of apricot plants |



1-B : Effect of plant type :
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Growth Parameters Necrosis Explant Chilorophyll
Variety — development
'Hamawy 2.56 2.61 2.50
Balady 3.22 2.22 2.22
L.S.D. at0.05 0.34 0.34 N.S
L.S.D. at 0.01 0.51 0.51 N.S
1-C : Effect of explant .
Explant Necrosis Explant Chiorophyll
development
Shoot-tip 2.72 2.67 2.44
One-ﬁode cutting 3.06 2.17 2.28
LS.D.at0.05 N.S 0.34 N.S
L.S.D. at 0.01 "N.S 0.51 | N.S
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(B) One-node cutting

Fig. (2): Effect of different explants [shoot-tip (A) and one-node cutting
(B)] on explant development of Hamawy plants. .
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1-D : Effect of interaction between medium and plant type.
Variety . Explant Chiorophyli
' Necrosis development
Medium Hamawy | Balady | Hamawy Balady | Hamawy | Balady
- Murashige and Skoog | 183 | 233 | 367 | 250 | 283 | 267
Nitséh and Nitsch 2.67 3.00 233 233 2.67 2147
Anderson 3.67 2.00 2.00 1.67 1.83 2.00
L.S.D. at 0.05 N.S 0.59 N.S
LSD. at 0.01 N.S 0.80 N.S
51
4 4

Scores

Hamawy Balady ,  Hamawy Balady L
Explant development Chlorophyll
- @@ Anderson

Balady |

Hamawy
Necrosis
B Murashige & Skoog H Nitsch & Nitsch

Scores: 1= Negative results 2= Below average 3 = Average 4 = Above average 5= Excellent

Fig. (3): Effect of interaction between nutrient media and plant type on
nicroses, explant development and chlorophyll parameters of
apricot plants.
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4-1-1-2. Effect of Antioxidant treatments :

Table (2-A) shows the effect of antioxidant treatments on
explant development of apricot plants. Itis found that, necrosis
was reduced with high significancy when the explants were
pretreated with ant10x1dant solution as compared with other
treatments.  Meanwhile, combination of antioxidants solution
pretreament and addition of active charcoal to the medium took the
second rank in this respect. Moreover, pretreatment with
antioxidant - solution enhanced both explant development and
chlorophyll with high significancy in relation to other treatments.
Considering the effect of variety, it is obvious from Table (2-B)
that, Hamawy explants showed slight differences than Balady In
both necrosis and chlorophyll, while Hamawy explants gave highly
significant increase in explant development in comparison with
Balady. Dealing with the interaction between antioxidant
treatments and plant variety, it is clear from Table (2-C) and Fig.
(4) that, interactions between different antioxidant treatments and
either Hamawy or Balady plants did not show any significant
differences among them. However, interaction between antioxidant
solution and Hamawy plants gave the highest significant increase
in explant development. However, antioxidant solution treatment
for either Hamawy or Balady encouraged the highest significant

increase in chlorophyll as compared with the other treatments.
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Table (2):' Effect of different antioxidant treatments on explant

development parameters of apricot plants.

2-A : Effect of antioxidant treatments.

) Antioxidant | Necrasis e
Control 4.92 1.00 4.00
Antioxidant solution 3.00 1.83 2.67
Active charcoal - 3.92 1.47 1.08
Ant. sol. + Act. Char. 3.66 | 1.25 | 1.08
L.S.D.at0.05 - 0.36 0.35 0.31
L.8.D. at 0.0 0.48 0.47 0.42

2-B : Effect of plan{ type .

Plant Necrosis d es :Ipt::::\tent Chlorophyli
Hamawy 3.80 1.50 1.59
Balady 3.92 1.12 1.38
L.S.D. at0.05 N.S 0.25 N.S
L.S.D. at 0.01 N.S 0.33 N.S

2-C : Effect of interaction between antioxidant and plant.

. Explant
Plant
Necrosis development Chlorophyl!
Antioxidant —_| Hamawy | Balady Hamawy | Balady | Hamawy Balady
Control 483 5.00 1.00 1.00 1.00 1.00

Antioxidant solution 3.00 3.00 2.34 1.33 3.00 2.33

Active charcoal 3.83 4.00 1.33 1.00 1.00 117
Ant. sol. + Act. Char. 3.55 3.83 133 117 133 4.00

L.S.D. at 0.05 N.S 0.49 0.44

L.S.D.at 0.0 NS 0.66 0.59
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Scores

. Hamawy Balady . A Hamawy Balady Hamawy Balady
Necrosis ! ‘Explant development Chlorophyll
H Control M Antioxidant solution [ Active charcoal [0 Ant. sol. + Act. char.

Scores: 1= Negative results 2= Below average 3 = Average 4= Above average 5= Excellent

Fig. (4): Effect of interaction between antioxidant and variety on explant
development parameters of apricot plants.

4-1-1-3. Effect of medium strength

It is found from Table (3-A) and Fig. (5) that, reducing MS
medium strength improved survivaf and growth parameters. In this
sphere, one-fourth MS strength induced highly significant less
necrosis and highest increase in explant development as well as
medium efficiency followed by one-half and one-eighth MS
strengths as compared with full MS strength.

Regarding the effect of plants as shown in Table (3-B), it 1s
clear that Hamawy apricot had significantly higher necrosis,
explant development, chlorophyll and medium efficiency In

comparison with Balady apricot.




Table (3): Effect of different Murashige and Skoog medium strengths
and explant type on growth of cultured explant and

development of apricot pl'ants.

~ 3-A : Effect of medium strength.

Medium strength | Necrosis explant Chiorophyll | Medium
development efficiency

Full 3.50 1.42 2.08 1.75
One-half 217 2.50 1.92 2.21
One-Fourth 1.26 3.50 2.08 2.79
One-eighth 1.50 2.08 1.92 2.00
L.S.D. at0.05 0.44 0.49 N.S 0.34
L.S.D. at 0.01 0.66 0.66 N.S 0.46

ST

4 -

Scores

Necrosis Plantlets Chlorophyll ‘Medium
regeneration efficiency

B Full -MS B One-haif One-Fourth 1 One-eighth

Scores: 1= Negative results 2= Below average 3 = Average 4 = Above average 5= Excellent

Fig. (5): Effect of different Murashige and Skoog medium strengths and
explant type on growth and development of cultured apricot
explants.




3-B : Effect of the variety.

Variety Necrosis explant Chiorophyll | Medium
development efficiency
Hamawy 3.25 2.96 3.25 3.11
| Balady 2.92 2.38 2.92 2.65
| 'L.S.D. at 0.05 0.26 0.30 0.26 0.32
L.S.D. at 0.01 0.66 0.41 0.60 0.44

4-1-1-4, Effect of additives :

Table (4-A) and Fig. (6) involved the effect of addltlve
treatments on explant development of apricot plants. It is obvious
that, adenine sulphate induced significantly less necrosis and highest
significant increase in explant development and chlorophyll followed
by coconut milkk and MES hydrolysate in a descending order.
However, sphadex treatment was inferior in this respect. |

Besides, Table (4-B) include the response of apricot plants
to additive treatments. It is clear that, Hamawy explants had
signiﬁcaﬁﬂy better growth and proliferation than Balady apricot.

Regarding the effect of the interaction between additives and
apricot plants it is clear from Table (4-C) and Fig. (7) that explant
development and chlorophyll increased significantly when adenine
sulphate was used with Hamawy explants. Generally, the application

of adenine sulphate to Hamawy explants was more promising in

increasing survival, growth, proliferation and chiorophyll.
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Table (4): Effect of different additives on growth and proliferation of

cultured apricot explants.

4-A : Effect of additives.

Additive Necrosis Growth Projiferation | Chiorophyll
; Adenine sulphate 1.50 3.50 2.08 3.92
Coconut milk 247 2.50 1.92 3.33
MES hydrolysate 1.25 2.00 1.92 3.25
Sphadex 3.50 1.42 2.08 1.67
L.S.D. at 0.05 0.44 0.49 N.S 0.40
L.S.D. at 0.01 0.60 0.66 N.S 0.54

4-B : Effect of plant variety .

Variety Necrosis| Growth Proliferation | Chlorophyll
Hamawy 2.04 2.83 260 | 3.00
Balady 247 1.87 1.50 3.08
L.S.D. at 0.05 NS 0.35 0.30 N.S
L.S.D. at 0.01 N.S 0.47 0.40 N.S

4-C : Effect of interaction between additive and plant type.

w NecrdSiS Growth Proliferation | Chlorophyll
| Additive Hamawy | Baady | Hamawy | Balady | Hamawy | Balady | Hamawy | Balady

Adenine sulphate | 1.67 133 | 447 | 283 | 267 | 200 417 | 3.67

Coconut milk 200 | 233 | 333 | 167 { 247 | 387 333 3.33
MES hydrolysate 147 | 133 | 247 | 178 | 250 } 133 347 | 333

Sphadex 333 | 367 167 | 147 | 267 | 150 | 133 2.00

L.S.D. at0.05 N.S 0.70 N.S 0.57
L.S.D. at 0.01 N.S 0.94 N.S 0.7




Scores

Necrosis Growth Proliferation Chiorophyl
B Adenine sulphate B Cocomutmilk B MES hydrolysate [ Sphadex

Scores: 1= Negative results 2= Below average 3 = Average 4= Above average § = Excellent

Fig. ( 6 ): Effect of different additives on growth and proliferation of

cultured apricot explants.




lE

sjug|dxa jooude paimind j0 uoneIayijoid pue ymoid uo Kjatea jue[d pue JATIPPE USIMIIQ UOLIORIAIUI JO 1035 HI KT |

jujjeoxg = § ebeloAe aA0qY = ¢ dBeIGAY = ¢ abeloAe mojagl =7  synsal aApeBaN = | '$0109S
xouaﬁw O ojeskjoipAy SIW E yjiw 3nuocoo) M ejeydins autuepy il
_ nAydoisolysn uojjesajijoid . Yimoudo SIS0J00N
................... = | o L v T T Y T et

Apejeg Ameweq Apejeg Amewej

Apeieg AmeweH D i peieg  Amewey

$3J09S




4-1-2. Proliferation stage :
4-1-2-1. Effect of Cytokinins and thidiazuron :

Table (5) and Fig. (8-9) shows the effect of different
cytokinins at the rate of 2 mg/liter on proliferation of apricot
plants. It is found that, thiadiazuron caused significantly highest
necrosis as corripared with the other cytokinins used in this study.
However, = 6-benzylaminopurine, followed by kinetin and zeatin
caused significantly less nicroses as compared with thidiazuron.
On the other hand, growth and chlorophyll were increased
significantly when the medium was supplemented by kinetin in
comparison with zeatin, 6-benzylamin0purine and thidiazuron, 1n
case of growth, and thidiazuron, only in case of chlorophyll. On the
contrary, 6-benzylaminopurine significantly enhanced proliferation
in relation to kinetin and thidiazuron. Moreover, 6-benzylamino-
purine and zeatin enhanced proliferation with somewhat similar

trend without any significant differences between them.

Table (5): Effect of different cytokinin types and thidiazuron on

proliferation and growth characters of apricot plants.

su':;fﬂ:’:nt Necrosis| Growth | Profiferation | Chiorophyll
Kinetin : 3.17 2.17 233 317
Zeatin 3.33 2.00 3.33 2.33
BAP 2.83 1.67 417 . 1.67
Thidiazuron_ 4.17 1.33 1.67 1.33
L.S.D. at 0.05 0.53 - 051 | 071 0.60
{.8.D.at0.01 - 0.74 0.7 098 0.83

All supplements were applied at the rate of 2 mg/liter.
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Scores

Necrosis Growth Proliferation Chiorophyll

B Kinetin # Zeatin I BAP [ Thidiazuron
Scores: 1= Negative results 2= Below average 3 = Average 4 = Above average 5 = Excellent

Fig. (8): Effect of different cytokinins and thidiazuron on proliferation
and growth characters of apricot plants.

4-1-2-2. Effect of Cytokinin concentrations :
The effect of different concentrations of 6-benzylaminopurine
(BAP) on pfoliferation of apricot plants is presented in Table (6-A)
and Fig. (10-11). It iy quite evident that, lower concentrations of 6-
benzylaminopurine (0.5 mg/L.) significantly reduced both necrosis
and proliferation. However, increasing the concentration from 2 to |
4 mg/L. resultedina significant increase in both ﬁroliferation and
nicroses. On the other hand, growth and chlorophyll were
significantly increased when 0.5 mg/L. BAP was used in
comparison with higher concentrations. (2 & 4 mg/L.). In contrast,
supplementing the medium with 2 & 4 mg/L. BAP significantly

increased proliferation in relation to the other concentrations.
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Kinetin Zeatin

VG-benzylaminopurine : thidiazuron

Fig. (9): Effect of differerit' cytokinins and thidiazuron on proliferation

of Hamawy plants.
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Table (6): Effect of different concentrations of 6-benzylaminopurine (BAP)

on proliferation and growth characters of apricot plants.

Gonc:'ntlr-atton Necrosis | Growth Proliferation | Chlorophyll
0.5 1.50 3.50 1.83 3.33
1.0 2.83 2.17 3.33 2.83
2.0 2.83 1.67 417 1.67
4.0 3.50 1.50 417 1.67
L.S.D. at 0.05 0.61 0.56 0.58 0.73
L.S.D: at 0.0 085 0.9 0.81 1.02
51
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Necrosis = Growth Proliferation Chiorophyli

Bm05mg/lL. B1mgll. B 2mg/L. T4 mglL.
Scores: 1= Negative results 2 = Below averan; 3= Average 4= Above average 5 = Exceilent .

Fig. (10): Effect of different concentrations of 6-benzylaminopurine
(BAP) on proliferation and growth characters of apricot

plants.
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0.5 mg/L. 1.0 mg/L.

2.0 mg/L. - " 4.0 mg/L.

Fig. (11): Effect of different concentrations of 6-benzyléminopurine on

proliferation of Hamawy plants.
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| Regarding the effect of thidiazuron with different
concentrations on proliferation and growth characters of apricot
plants. It is obvious from Table (7) and Figs. (12-13) that, necrosis
increased significantly with increasing thidiazuron level. However,
the use of 0.5 mg/L. significantly increased growth, while 0.5 and 1
mg/L. of thidiazuron significantly improved chlorophyll and enhanced
proliferation in comparison with other concentrations used. -

Table (7): Effect of different concentrations of thidiazuron on
proliferation and growth characters of apricot plants.

Concentration Necrosis Growth | Proliferation | Chiorophyll
mg/L
0.5 1.50 2.50 433 | 217
1.0 2.17 2.00 4.50 1.83
2.0 417 1.33 1.83 1.33
40 | s.00 1.00 1.00 1.00
L.S.D. at0.05 | 0.42 0.51 0.49 047
L.S.D. at 0.01 | o057 0.70 0.69 0.66

Scores

Necrosis Growth Proliferation Chlorophyil
B05mglL. B1mg/L. B2mg/lL. D4mgl.

Scores: 1= Negative results 2= Below average 3= Average 4= Above average 5 = Excellent

Fig. (12): Effect of different concentrations of thidiazuron on
proliferation and growth characters of apricot plants.
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0.5 mg/L.

1.0 mg/L.

Fig. (13): Effect of different concentrations of thidiazuron on

proliferiiOn and growth characters of Hamawy plants.
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4-1-2-3. Proliferation curve :

Figure (14) shows that, there is a direct relationship between
proliferation of apricot and the increase in concentration of
different cytokinins up to 2 mg/l.  However, increasing
concentration of cytokinins up to 4 mg/l. led to a decrease in
proliferation as compared with 2 mg/l. level. Besides, different
concentrations of cytokinins behaved somewhat similarly during
different phases on the proliferation curve. Anyhow, the first phase
of proliferation curve (lag phase) extended for about 3 days from
culturing time where no signs of proliferation were noticed. In the
second phase (log phase) proliferation started to increase and
ended after 10 days from culturing time. Such increase was
followed by a faster proliferation during the third phase
(progressive phase) which continued up to 28 days from culturing
time. Thus, subculturing process should be done at the end of this
stage to increase the efficiency of the proliferation process. After
28 days a stationary, phase was appeared and it 1s not
recommended to let the explant to reach this phase. Accordingly,
2.0 mg/l. cytokinin level was the most promising concentratlon for
increasing proliferation of apricot plants visually up to 30 days

from subculturing.




2mglt.

4 mgll.

1 mgll.

0.5 mgll.

Scores

1

1 : Lag phase 111 ; Progressive phase
I1 : Log phase IV : Stationary phase
Fig. (14): Prolifetation curve of apricot plants under different
concenhatlons of cytokinin.

4-1-3. Rooting stage :
4-1-3-1. Effectiof different concentratlons of GAs :

Table (8) and Fig. (15 & 16) show the effect of different
concentrations of gibberellic acid (GA3) on shoot elongation,
chlorophyll and root primordia of apricot plants. It is clear that,
shoot length was increased significantly with increasing GA;
concentration up- to 2.0 mg/liter as compared with the lower
concentrations of. GAs i.€. 0 0, 0.5, and 1.0 mg/liter. However,
higher GA3 conc,entratlons in the media had a harmful effect on

chlorophyll and rQot primordia of the explants.
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(B) 1.0 mg/L.

(C) 2.0 mg/L.

Fig. (16): Effect diﬂ"erent concentrations of gibberellic acid (GA;) on
shoot elangation, chlorophyll and root primordia of Hamawy

plants.
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4-1-3-2. Effect of medium strength :
Table (9) and Fig. (17 & 18) show the effect of different

Murashige and Skoog medium strengths on shoot elongation,
chlorophyll and rooting of apricot plants. It is found that, one-
fourth and one-eighth MS strengths encouraged significantly shoot
length and rooting as compared with full MS strength. On the
other hand, one-half strength sﬁrpassed significantly all other
strengths used in its effect on chlorophyll.

Table (9): Effect of different Murashige and Skoog medium strengths on
shoot length, chlorophyll and rooting of apricot plants.

Medium strength Shoot length Chiorophyil Rooting
Full -MS 1.33 2.00 1.00
One-half 1.67 317, 1.33
One-Fourth 2.50 2.33 1.83
One-eighth 2.33 1.83 217
L.S.D. at0.05 0.74 0.80 0.48
L.S.D. at 0.01 1.03 1.11 0.66

5+¢
a4
w 31
2
&
m 2 -
1+
0 -

Shoot length Chlorophyli Root primordia

BFull-MS M One-half One-Fourth 0 One-eighth .
Scores: 1 = Negative results 2 = Below average 3 = Average 4= Above average 5 = Excellent

Fig. (17): Effect of different Murashige and Skoog medium strengths on
shoot length, chlorophyll and rooting of apricot plants.
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One-fourth medium strength

Fig (18): Effect of different Murashige and Skoog medium
strengths on shoot length, chlorophyll and rooting of

Hamawy plants.
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4-1-3-3. Effect of auxin types and concentrations :

Table (10-A) shows the effect of different auxin types on
rooting of apricot plants. It 1s obvious that, data slightly differed
without any significancy in all criteria under study. Regarding, the

" effect of auxin concentration on rooting as shown in Table (10-B)
and Figs. (19 & 20), it is obvious that, 2.0 and 4.0 mg/liter
concentrations increased callus with high significancy as compared
to the lower concentrations. Generally, lower auxin concentrations
profoundly increased growth and chlorophyll (ie. 0.5 and 1.0
mg/liter). Moreover, 1.0 and 2.0 mg/1 levels increased rooting with

high significancy.

Table (10): Effect of diﬁ'erenf auxin types and concentrations on
growth and rooting of apricot plants.
10-A : Effect of auxin:

Auxin Callus Shoot | Chiorophyll | Rooting
Growth
IBA 2.13 2.83 2.88 0.71
NAA 2.04 ' 2.63 2.88 0.45
L.S.D. at 0.05 NS NS | NS N.S
L.S.D. at 0.01 NS | NS N.S N.S

10-B : Effect of concentration :

°°“°’;$|'_‘ﬁ°“ | canus m Chiorophyll | Rooting
0.5 1.00 3.33 3.25 1.08
1.0 1.42 347 3.25 - 3.42
2.0 233 | 250 2.75 3.58
4.0 3.58 1.92 2.25 2.25
L.S.D. at 0.05 0.39 0.39 0.44 0.43
L.S.D. at 0.01 052 .| 052 0.60 .58




Scores

Callus Shoot Growth Chiorophyll Rooting
mOSmglL B1mgl. HE2mglL O4mg/L

Sco'res: 1 = Negative resuits 2 = Below average 3 = Average 4 = Above average 5= Excellent

Fig. (19): Effect of different auxin types and concentrations on
rooting and growth of apricot plants.
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(A) 1.0 mg/L. (B) 2.0 mg/L..

(C) 4.0 mg/L.

Fig (20): Effect of different auXin concentrations [1 mg/L. (A), 2
mg/L. (B) and 4 mg/L. (C)] on rooting and growth

characters of Hamawy plants.




4-1-3-4. Effect of photoperiod : |

~ Table (11) .and Fig. (21) show the effect of different photo-
periods on growth and rooting of apricot plants. It is found that,
short days signiﬁcantly increased rooting followed by long days
and intermittent light in a descending order. However, continous
light significantly increased necrosis followed by intermittent light
as compared with the other photoperiods used. Furthermore, long-
days induced less nicroses significantly and highest significant
increase in shoot growth and chlorophyll in comparison with the

other used photoperiods.

Table (11): Effect of different photoperiods on grbwth and rooting of

apricot plants.

Photoperiod Necrosis Growth Chlorophyli | Rooting
Continuous light. 3.40 1.33 1.67 1.67
Long-day 1.50 3.50 4.00 2.83
Short-day 2.83 2.83 2.67 3.33
intermittent light 3.27 1.67 2.00 2.00

L.S.D. at 0.05 0.67 0.78 0.41 0.67
L.S.D. at 0.01 1.01 1.18 0.62 4.0
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Scores

Necrosis Growth Chlorophyli Rooting
# Contin. light ELong-day # Short-day O Intermit. light

Scores: 1= Negative results 2 = Below average 3= Average 4= Above average 5 = Excellent
Fig. (21): Effect of different photoperiods on shoot growth and

rooting of apricot plants.

4-1-3-5. Effect of etiolation : |

The effect of etiolation treatments on growth and rooting of
apricot plants is presented in Table (12) and Figs. (22 & 23). Itis
quite evident that, necrosis was reduced with high significancy
when combination of surface and outer coverage treatments were
applied in comparison with the addition of activated charcoal
treatment. However, using of outer coverage treatment or surface
coverage or a combination of both treatments, resulted in highly
significant increase of growth, chlorophyll and rooting in relation
to the controland the addition of the activated charcoal treatment.
On the other hand, addition of the activated charcoal (either alone
or in combination with other treatments resulted in increased
necrosis and decreased growth, chlorophyll and rooting.
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Table (12): Effect of etiolation treatments on growth and rooting of

apricot plants.

Etiolation Necrosis! Growth |Chlorophyll Rooting
Control 2.50 1.50 1.83 1.00
Active charcoal 3.17 133 1.33 1.00
Surface coverage 2.03 2.83 3.17 2.23I
Outer coverage 1.83 3.17 2.67 3.00
Active charcéal + Surface coverage | 3.00 1.83 1.47 2.00
Active charcoal + Outer coverage 2.67 2.00 117 1.50
Surface co\ferae + Outer coverage | 1.67 3.50 3.33 3.67
Act. ch. + Sur. Cov. + Outer cov. 2.33 2.67 2.00 4.00
L.S.D. at 0.05 0.68 0.69 0.55 0.64
L.S.D. at 0.01 0.91 0.92 0.74 0.86

Scores

Control Act. ch. Sudage Outer cover. Act.ch.+Surf Act.ch.+Qute Surface Act.ch. +
COVer, ace cover. rcover. cover+Outer Sur.Cov. +
cover. Outer cov.

m Necrosis W Growth  EChlorophyil O Rooting

Scores: 1= Negative results 2 = Below average 3 = Average 4 = Above average 5 = Excellent

Fig. (22): Effect of etiolation treatments on growth characters and rooting
of apricot plants.




Active charcoal

uriace and outer coverage

Fig (23): Effect of etiolation treatments on growth characters and
rooting of Hamawy plants.
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Complete root development

Fig (24): Development of rooting of Hamawy plants.
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Fig (25): The final shape of Hamawy plants.
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4-2. Micropropagation of peach plants :
4-2-1. Establishment stage :
4-2-1-1. Effect of nutrient medium :

Table (13-A) shows the effect of different nutrient media on
development of peach explants. Itis quite evident that Murashige
and Skoog medium significantly developed the least amount of
necrosis as compared with Nitsch and Nitsch and Anderson media.
However, Murashige and Skoog medium induced highly significant
increase in explant development, chlorophyll and medium
efficiency as compared with other used media under study.
Anderson medium had the poorest effects on all growth criteria of
peach explant.

In addition, it is obvious from Table (13-B) that, explant
development, chlorophyll and medium efficiency for Nemaguard
peach were significantly enhanced more than Okinawa. However,
significantly more necrosis was developed with Okinawa explants.
Explant development of Nemaguard and Okinawa peach was
presented in Table (13-C). 1t is clear that, shoot-tips had - -
significantly better explant development, chlorophyll and medium
efficiency in comparison with one-node cuttings. However, one-
node cuttings had significantly higher necrosis in comparison with.
shoot-tip explants. The interaction between medium and explant as
shown in Table (13-D) and Fig. (26) show a highly significant
increase in explant development in relation to Murashige and Skoog
medium followed by Anderson and Nitsch and Nitsch media in a
descending order. Besides, the interaction between peach variety
and explant type indicated a highly significant increase in
Nemaguard explant development (Table, 13-E and Fig. 27).
Generally, Murashige and Skoog medium for Nemaguard shoot-tip
explants were superior in growth and survival parameters.
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Table (13): Effect of different nutrient media and explants on explant

development of peach plants.

13-A : Effect of nutrient medium.

Medium Necrosis delegt;ten ¢ | Chiorophyt e'f‘f?;iﬁe:::y
Murashige & Skoog 1.92 3.08 2.75 2.92
Nitsch & Nitsch 3.147 2.25 2.33 2.29
Anderson 3.83 1.92 1.83 1.87
L.S.D. at0.05 0.33 : 0.34 0.43 0.35
L.S.D. at 0.01 0.44 0.46 0.59 | 0.48

13-B : Effect of vanety.
Variety Necrosis Explant Chlorophyll | Medium
development efficiency
Nemaguard 222 | 267 2.50 2.59
Okinawa 3.72 217 1.83 2.00
L.S.D. at0.05 0.27 0.28 0.35 0.29
L.S.D. at 0.01 0.36 0.33 0.42 0.34
13-C : Effect of explant :

Explant Necrosis def:;‘;‘:“en , | Chiorophy e:‘ﬁec‘:'e‘:":y
Shoot-tip 2.78 2.72 2.56 2.64
One-node cutting 3.47 2.11 2.06 2.08
L.S.D. at 0.05 0.27 0.28 0.35 0.29
L.S.D. at 0.01 0.36 0.33 0.42 0.34




62

13-D : Effect of interaction between medium and explant.

Medlim 1 Necrosis defexl‘c))_‘::'ltent Chiorophyl
Explant ms* | NN | A | ms | NN | A | ms | NN | A
Shoot-tip 167 | 3.00 | 3.67 | 3.67 | 233 | 217 | 3.00 250 2.00
One-node cutting | 217 | 3.33 3.17. 250 | 217 | 1.67 | 250 | 2147 | 167
L.S.D. at 0.05 N.S 0.48 N.S
L.S.D. at 0.01 N.S 0.65 N.S

* MS : Murashige & Skoog, NN : Nitsch & Nitsch, A : Anderson

Scores

Ms*

| NN A, _Ms NN A_, M NN A
Necrosis Explant development Chiorophyli
#l Shoot-tip Bl One-node cutting

* MS : Murashige & Skoog, NN : Nitsch & Nitsch, A : Anderson

Scores: 1= Negative results 2= Below average 3 = Average 4 = Above average 5 = Excellent

Fig. (26): Effect of interaction between medium type and explant on

explant development parameters of peach plants.
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13-E : Effect of interaction between variety and explant.

Variety , Explant i
- ~ Necrosis development Chlorophy
Explant Nemaguard | Okinawa Nemaguard | OKkinawa Nemaguard | Okinawa
Shoot-tip 2.00 3.55 3.1 2.33 3.1 2.00

One-node cutting 244 3.89 2142 2.00 2.44 1.67

L.S.D. at 0.05 N.S 0.39 | N.S
L.S.D. at 0.01 N.S 0.46 N.S
5
4

Scores

:Nmuard Okinawa_= INemguard QOkinawa | Nemaguard Okinawa__.
Necrosis Explant development Chlorophyil

# Shoot-tip B One-node cutting
Scores: 1= Negative results 2= Below average 3 = Average 4= Above average 5= Excellent

Fig. (27): Effect of interaction between variety and explant on explant

development of peach plants.




4.2-1-2. Effect of Antioxidant treatments :

Dealing with the effect of antioxidant treatments, Table (14-
A) and Fig. (28) explain that, necrosis was reduced with high
significancy when the explants were pretreated  with antioxidant
solution as compared ‘with the other treatments. Also, both
antioxidant solution and antioxidant solution plus active charcoal
significantly increased explant development and chlorophyll.

Considering the effect of variety, it is obvious from Table
(14-B) that, Nemaguard peach showed slight differences than
Okinawa in necrosis. While, Nemaguard gave the highest
significant increase in explant development and chlorophyll in

comparison with Okinawa.

Table (14): Effect of different antioxidant treatments on explant
development parameters of peach plants.

14-A : Effect of antioxidant treatments.

Antioxidant Necrosis de\E:Ig[:;ten . Chlorophyll
Control - 3.50 1.42 1.00
Antioxidant solution 1.25 3.50 1.83
Active charcoal 217 2.08 1.17
Ant. sol. + Act. char. 1.50 2.50 1.25

L.S.D. at0.05 . 0.44 0.49 0.35
L.S.D. at 0.01 0.66 0.66 0.47
14-B : Effect of variety .

Variety | Necrosis defexl‘::rrr‘ltent Chlorophyll
Nemaguard 2.64 2.88 1.50
Okinawa 217 1.88 1.12
L.S.D. at0.05 _ N.S 0.35 0.25
L.S.D. at 0.01 N.S 0.54 0.33
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Scores

t —
Necrosis Explant | Chlorophyll
development
mMControl W Antioxidant solution B Active chargoal C1Ant. sol. + Act. Char.

Scores: 1= Negative results 2 = Below average 3 = Average 4 = Above average 5= Excellent

Fig. (28): Effect of different antioxidant treatments on explant

development of peach plants.

4-2-1-3. Effect of medium strength :

It is found from Table (15-A) and Figs. (29 & 30) that
reducing MS medium strength improved survival and growth
parameters. In this sphere, one-fourth strength induced highly
significant decrease in necrosis and highest increase in growth,
chlorophyll and medium efficiency followed by half-strength as

compared with the other strengths.
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" Table (15): Effect df different Murashige and Skoog medium strengths
and expﬂant type on grbwth of cultured of peach explants.

15-A: Effect of medium strength.

NIedium strength Necrosis Growth Chilorophyil e'fdﬁe::::‘c‘y
; 1 Full -MS | 2.42 1.33 1.92 1.63
| one-hatt 217 2.50 217 2.34
 One-Fourth 1.92 3.83 2.42 212
One-eighth ‘ 233 1.83 2.33 2.08
L.S.D. at 0.05 0.34 0.43 0.34 0.36
LS.D.at0.01 0.78 0.57 0.78 0.49

Scores

Necrosis . Growth Chilorophyil Medium
3 efficiency
mFull ‘MS  EOne-half  EOneFourth [ One-eighth
&ores: 1= Negati*e results 2 = Below average 3 = Average 4 = Above average 5= Excellent

- Fig. (29): Effect Pf different Murashigé and Skoog medium strengths
and explant type on growth and development of peach
explants.
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(B) One-fourth medium strength

Fig. (30): Effect of medium strength {one-half medium strength (A) and
one-fourth medium strength (B)] on growth of cultured
Nemaguard explants.
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In addition, Table (15-B)and Fig. (31) showed that, growth
of cultured explants, chlorophyll and medium efficiency were
enhanced significantly for Nemaguard more than Okinawa. On the
contrary, necrosis was much higher for Okinawa than Nemaguard.
Regarding the effect of explant type as shown in Table (15-C) and
Fig. (32)itis clear that, shoot-tip explants shows slight differences
than one-node cuttings in both growth and chlorophyll, while one-
node cutting explants showed significantly higher necrosis than

shoot-tip explants.

15-B : Effect of the variety.

Variety Necrosis Growth Chiorophylt | Medium
| efficiency
Nemaguard 1.91 2.67 2.50 2.56
Okinawa 2.50 2.08 1.92 1.97
L.S.D. at 0.05 0.24 0.30 0.24 0.26
L.S.D. at 0.01 0.55 0.40 0.55 0.34
15-C: Eﬁ'e_ct of the explant.
Eiplant Necrosis Growth Chiorophyll | Medium
' efficiency
Shoot-tip 1.88 2.63 2.54 2.26
one-node cutting 2.54 2.13 1.88 2.34
L.S.D. at0.05 0.24 0.30 0.24 N.S
L.S.D. at 0.01 0.55 0.40 0.55 N.S
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(A) Nemaguard

| (B) Okinawa

Fig. (31): Effect of variety of peach Nemaguard (A) and Okinawa (B) on
growth of cultured explants.
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(A) Shoot-tip

(B) One-node cutﬁhg

Fig. (32): Effect of different explants [shoot-tip (A) and one-node cutting
(B)] of Nemaguard peach plants on growth of cultured

explants..
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4-2-1-4. Effect of additives :

The effect of additive treatments on growth of cultured peach
explants is presented in Table (16-A) and Figs. (33,34 & 35). It is
obvious that, adenine sulphate induced higher significant decrease
in necrosis, while plantlet regeneration and chlorophyll were
promoted. Coconut milk and MES hydrolysate treatments followed
adenine sulphate in a descending order. But, sphadex treatment
failed to give good result in this respect.

Mo.réo'ver, it is safe to notice from Table (16-B) that,
Nemaguard showed significant increase in growth and chlorophyil

in comparison with Okinawa.

Table (16): Effect of different additives on growth and proliferarion of

cultured peach explants.

16-A : Effect of additives.

Additive Necrosis | Growth | Proliferation | Chlorophyll
Adenine sulphate 183 | 3.83 _ 1.33 3.83
Coconut milk 2.50 3.00 1.50 3.25
MES hydrolysate | 225 | '2.33 1.25 2.58
Sphadex 2.58 . 1.50 1.47 2.33
LS.D.at0.05 | 040 | 040 N.S 0.42
L.S.D. at 0.01 0.54 0.54 N.S 0.56




Scores

Necrosis
H Adenine sulphate Wl Coconut milk

Scores: 1=Negative results 2= Below average 3 = Average 4 = Above average 5 = Excellent

Fig. (33): Effect of different additives on growth prohferation of

Plantiets

regeneration

cultured peach explants.

16-B : Effect of the variety.

Proliferation

Chloraphyll

@MES hydrolysate [ Sphadex

Variety Necrosis Growth Proliferation | Chlorophyll
Nemaguard 2.21 2.88 1.42 3.17
Okinawa 2.42 2.46 1.21 2.83
L.S.D. at 0.05 N.S 0.28 N.S - 0.29
L.S.D. at 0.01 N.S 0.38 N.S 0.40




MES hydrolysate Coconut milk

Adenine Sulphate
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Fig. (34): Effect of different additives on growth of Nemaguard plants.
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<.

A B C D E

Fig. (35): Development of Nemaguard explant during establishment stage.
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4-2-2. Proliferation stage :
4-2-2-1. Effect of Cytokinins and thidiazuron :

Table (17-A) and Figs. (36 & 37) show the effect of different
cytokinins and thidiazuron at the rate of 2 mg/liter. It is clear that,
thiadiazuron significantly increased necrosisas compared with the
other cytokinins used in this study. Meanwhile, BAP induced a
significant increase In proliferation among the other used
cytokinins. Zeatin induced significant increase in growth and
chlorophyll followed by kinetin, BAP and thidiazuron in a
descending order. On the other hand, BAP was superior in its effect
on proliferation. Regarding the response of variety as shown in
Table (17-B) it is found that, Nemaguard surpassed significantly

Okinawa in their response to cytokinin treatment.

Table (17): Effect of different cytokinins and thidiazuron on

proliferation and growth characters of peach plants.

17-A : Effect of cytokinins and thidiazuron

Medium
‘supplement Necrosis Growth | Proliferation | Chiorophyll
Kinetin 2.17 1.84 2.67 2.33
Zeatin 2.00 2.50 2.83 | 3.17
BAP 1.00 1.67 4.33. 2.50
Thidiazuron 4.00 1.00 1.83 1.17
L.S.D. at 0.05 0.24 0.25 0.22 0.22
L.S.D. at 0.01 0.55 0.33 0.52 0.30

All supplements were applied at the rate of 2 mgliiter.




Scores

Necrosis

H Kinetin

Growth
W Zeatin

BAP

Proliferation

Chlorophyli

{0 Thidiazuron
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Scores: 1= Negative results 2= Below average 3= Average 4= Above average $ = Excellent

Fig. (36): Effect of different cytokinin types and thidiazuron on

proliferation and growth characters of peach plants.

17-B : Effect of variety.

Variety Necrosis| Growth - | Proliferation | Chiorophyli
Nemaguard 1.98 3.06 292 2.92
Okinawa 2.04 2.81 2.67 2.46
L.S.D. at 0.05 N.S 0.20 0.24 0.19

N.S 0.34 0.56 0.31

L.S.D. at 0.01
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Kinetin Zeatin

6-benzylaminopurine Thidiazuron

Fig. (37): Effect of different cytokinins and thidiazuron on proliferation of
Nemaguard plants. :
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4.2.2-2. Effect of Cytokinin concentrations :
| The effect of different concentrations of 6-benzylaminopurine
(BAP) on proliferation of peach plants is presented in Table (18-A)
and Figs. 38 & 39). It is quite evident that, necrosis was
significantly increased with increasing BAP concentration from 0.5
mg/liter to 4 mg/liter. Thus, it is easy to conclude that, 1 and 2
mg/liter concentrations are superior in their effect on proliferation'
as compared with the other concentrations used. However, lower
concentrations induced better growth and chlorophyll. Considering
the effect of variety, it is cleat from Table (18-B) that, Nemaguard
gave significantly better proliferation and chloropyll as compared

with Okinawa.

Table (18): Effect .of different concentrations of 6-benzylaminopurine
(BAP) on proliferation and growth characters of peach
plants.

18-A : Effect of concentration :

Concentration Necrosis Growth | Proliferation | Chiorophyll

mg/L

- 0.5 1.75 3.50 1.75 3.92

1.0 2.1'f 217 3.50 3.50

2.0 2.92 1.67 3.92 1.75

4.0 3.50 1.50 3.17 217

L.S.D. at0.05 0.63 0.66 0.63 0.63

L.S.D. ét 0.01 0.85 0.91 0.85 0.96




Scores

dis Growth

Proliferation

79

Chlorophyll

BO05mg/L. B1mg/lL. B@2mg/l. 04 mgiL.

Scores: 1=Negafive results 2= Below average 3 = Average 4= Above average 5= Excellent

Fig. (38): Effect
(BAP)
plants

‘of different concentrations of 6-benzylaminopurine

on proliferation and growth characters of peach

18-B : Effect of jvariety.
| Variety | Necrosis | Growth | Proliferation | Chiorophyll
Nemaguard 3.21 2.00 3.26 3.25
Okinawa 2.96 2.42 12,92 2,92
L.S.D. at0.05 N.S N.S 0.26 0.26
L.S.D. at 0.01 N.S N.S 0.60 0.66

———— P amnra,
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4 mg/L.

Fig. (39): Effect of different concentrations of 6-benzylaminopurine (BAP)
 on proliferation and growth characters of Nemaguard plants.

S T
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Moreover, it is obvious from Table (19-A) and Figs. (40 & 41)
that less necrosis was significantly obtained with decreasing
thidiazuron level. However, lower concentrations of thidiazuron
greatly increased growth, proliferation and chlorophyll (i.e. 0.5and 1.0
mg/liter) in comparison with the higher concentrations. Regarding the
effect of variety, it is clear that Nemaguard gave significantly better

proliferation as compared with Okinawa (Table, 19-B).

Table (19): Effect of different concentrations of thidiazuron on

proliferation and growth characters of peach plants.

19-A : Effect of concentration .

Concentration Necrosis Growth | Proliferation | Chlorophyll
mg/L

0.5 1.00 2.67 3.92 2.67

1.0 1.67 1.67 3.00 2.00

20 4.00 1.42 1.67 1.33

40 5.00 1.00 1.00 00 |
L.S.D. at 0.05 0.42 0.44 0.37 0.47
L.S.D.at0.01 0.57 0.60 0.51 0.66

EH
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Scores

Necrosis Growth Proliferation Chlorophyli
MO0.5 mg/L. B1 mg/L. 2mg/iL. (14 mg/L.

Scores: 1= Negative results 2= Below average 3= Average 4 = Above average 5= Excellent
Fig. (40): Effect of different concentrations of thidiazuron on

proliferation and growth characters of peach plants.

19-B : Effect of variety.

Variety N_ecrosis Growth | Proliferation | Chlorophyli
Nemaguard 3.17 1.75 2.88 1.67
Okinawa 3.25 1.96 2.42 1.50
L.S.D. at 0.05; N.S Iﬁ.S . 0.27 N.S
L.S.D. at0.01 N.S N.S 0.36 N.S
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(B) 0.5 mg/L.

(A) 1 mg/L.

Fig. (41): Effect of different concentrations [ 1 mg/L. (A) and 0.5 mg/L.
(B)] of thidiazuron on proliferation and growth characters of

Nemaguard plants.
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4-2-2-3. Prolferation curve :

Figure (42) shows the different phases as distinguished on
the proliferation| curve of peach plants during the period from the
begining of the|culturing time to its end. During the first 3 days
from subculturing (lag phase) no proliferation was found, followed
by a period of in¢reased proliferation (log phase) for 7 days. A rapid
increase in prdiiferation curve (progressive phase) started and
completed after {28 days from culturing time (third phase). The last
n is the stationary phase and it is not recommended
t to reach this phase. Therefore, the suitable time
should be done after 28 days. Meanwhile,
ased by increasing the concentration of cytokinins
Proliferation decreased by increasing the

mg/l. afterwards.

Cytokinin concentrations (mg/L.)
5 T
1| m|| IO | IV
44 4 mgll.
—0 Og’
- 1 mgll.
w 3T
e
3 0.5 mgh.
& 51 2
1 -
0 } t {
0 5 35 40 45
I : Lag phase ' 111 : Progressive phase
II : Log phase IV : Stationary phase

Fig. (42): Proliferation curve of peach plants under different
concgntrations of cytokinin.

H




4-2-3. Rootipg stage :

4-2-3-1. Effe¢t of different concentratlons of GAs3 :
The effec
(GA3) on shoot glongation, chlorophyll and root primordia of peach
in Table (20) and Figs. (43 & 44). It is clear that,
as increased significantly with increasing GAs
p to 2.0 and 4.0 mg/liter as compared to the lower
. 0.5, and 1.0 mg/liter. However, chlorophyll and

of different concentrations of gibberellic acid

plants is shown
shoot length
concentrations
concentrations
root primordie? increased sigﬁiﬁcantly with lower GA;
concentrations (?.5 and 1.0 mg/L.).

Table (20): Effept of different concentrations of gibberellic acid (GA3)

on ishoot elongation, chlorophyll and root primordia of

peach plants.
GA; Concentration Shoot Chiorophyll Root
mg/L length primordia
0.5 1.83 2.83 2.56
1.0 2.67 3.50 2.50
- 2.0 | 3.67 2.50 1.67
4.0 3.17 1.67 1.33
L.S.D. at0.05 0.66 0.66 075
L.S.D: at 0.01 _ 1.57 0.91 1.99
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Scores

Shoot length Chlbrophyll Root primordia
' mO0S5mg/L.Mimg/L. @2mg/ll. D4mglL.

Scores: 1= Negative results 2= Below average 3 = Average 4= Above average 5= Excellent

Fig. (43 ): Effect of different concentrations of gibberellic acid (GA;) on
shoot elongation, chlorophyll and root primordia of peach

plants.
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(A) 0.5 mg/L.

(C) 2.0 mg/L. (D) 4.0 mg/L.

Fig. (44): Effect of different concentrations of gibberellic acid (GA3) on
shoot elongation of Nemaguard plants.
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4-2-3-2. Effect of medium strength :

Table (21) and Fig. (45) show the effect of different
Murash1ge and Skoog strengths on shoot elongation, chlorophyll
and rooting of peach plants. It is found that, one-fourth strength and
one-eighth strength encouraged significantly shoot length and
rooting as compared with other treatments. On the other hand, one-
half strength surpassed signiﬁcantly all other strengths used in their
effect on chlorophyll followed by one-fourth strength.

Table (21): Effect of different Murashige and Skoog medium strengths
on shoot length, chlorophyll and rooting of peach plants.

Medium strength Shoot Chlorophyll Rooting
length |
Full -MS 1.33 1.50 1.67
One-half 1.67 3.17 2.50
One-Fourth 2.56 2.67 2.83
One-eighth 2.50 1.83 3.50
L.S.D. at0.05 0.75 0.61 0.66
L.S.D. at 0.01 1.79 0.85 0.91
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Scores

Shoot length Chlorophyll Root initiafion

EFull-MS BOne-half EOne-fourth O One-eighth
Scores: 1= Negative results 2 = Below average 3 = Average 4 = Above average 5 = Excellent

Fig. (45): Effect of different Murashige and Skoog medium strengths on
shoot length, chlorophyll and rooting of peach plants.

4-2-3-3. Effect of auxin types and concentrations :

Table (22-A) shows the effect of different auxins on rooting
~of peach plants. It is found that, callus increased significantly by
IBA application. However, (IBA plus NAA) induced highly
significant increase in shoot growth and rooting over the other |
| treatments used.

Regarding, the effect of auxin concentratioﬁ on rooting as shown
in Table (22-B) and Figs. (46 & 47), it is obvious that, 2.0and 4.0
mg/L. increased callus with high significancy as compared with the
lower concentrations. Generally, lower auxin concentrations
profoundly increased growth and chlorophyll (ie. 0.5 and 1.0
mg/liter). Moreover, 1.0 and 2.0 mg/L. increased rooting with high

significancy.
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Table (22): Effect of different auxin types and concentrations on

growth and rooting of peach plants.

22-A : Effect of auxin type :

Auxin Callus Shoot | Chiorophyll | Rooting
Growth :
IBA 2.13 2.84 2.7 2.58
NAA 2.09 2.79 2.67 2.79
IBA + NAA 1.84 3.17 3.00 2.96
L.S.D. at 0.05 0.25 0.26 N.S 0.23
L.S.D. at 0.01 0.59 0.34 N.S 0.54

22-B : Effect of concentration :

Auxin concentration Callus Shoot | Chiorophyll | Rooting
mgiL Growth
0.5 ' 1.00 3.50 3.50 1.67
1.0 1.44 3.44 3.44 3.33
2.0 2.11 2.78 2.39 417
4.0 3.33 2.00 1.78 | 2.61
L.S.D. at 0.05 0.28 0.29 0.33 0.26
L.S.D. at 0.01 0.69 0.47 0.79 0.62
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Scores

Callus Shoot growth Chlorophyll Rooting

mO05mg/l. m1mg/L.. B2mglL. 0O4 mgil.
Scores: 1= Negative results 2=Below average 3 = Average 4 = Above average 5= Excellent

Fig. (46): Effect of different auxin concentrations on growth and

rooting of peach plants.

Regarding the response of variety, as shown in Table (22-C)
it is clear that Nemaguard significantly surpassed Okinawa in its

response to auxin treatments.

22-C : Effect of ?variety :

Variety 7 Callus Shoot | Chiorophyil | Rooting
4 Growth
Nemaguard 1.89 3.06 2.92 2.92
Okinawa '; 2.04 2.81 2.67 2.64
L.S.D. at 0.05 N.S 0.20 0.24 0.19
L;S.D. at 0.01 N.S 0.34 0.56 0.31




m——
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(A) 1.0 mg/L. (B) 2.0 mg/L.

(C) 4.0 mg/L.

Fig. (47): Effect of different auxin concentrations [1 mg/L. (A), 2 mg/L.
(B) and 4 mg/L. (C)] on growth characters of Nemaguard

plants.
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4-2-3-4. Effect of photoperiod :

Table (23-A) and Fig. (48) show the effect of different
photoperiods on growth and rooting of peach plants. It is found
that, continous light significantly increased necrosis followed by
intermittent light as compared with the other photoperiods used.
However, long photoperiod treatment was preferable a sit
signiﬁcanﬂy reduced necrosis. While, best growth and chlorophyll
occurred when either continuous light or intermittent light were
applied. Furthermore, short photoperiod significantly increased
rooting followec: by long-days and intermittent light in a descending
order. Regarding the response of variety to photoperiod as shown in
Table (23-B), it is easy to conclude that, Nemaguard showed
significantly less necrosis along with better shoot growth and

rooting than Okinawa.

Table (23): Effect of different photoperiods on growth characters and
rooting of peach plants.

23-A : Effect of different photoperiods

=

Photoperiod Necrosis Gsrt:::tth Chlorophyll { Rooting
Continuous light 3.33 1.33 1.67 1.67
Long-day 1.67 3.17 417 3.83
Short-day 2.00 2.83 1.83 4.33
Intermittent light 2.33 1.67 2.00 2.00

L.S.D. at 0.05 0.53 0.25 0.53 0.47
1.S8.D.at0.01 0.80 0.57 0.80 0.71




Scores

Necrosis Shoot Growth Chlorophyll

N Cont. light ELong-day Short-day

Rooting

O intermit.light
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Scores: 1= Negative results 2= Below average 3 = Average 4= Above average 5 = Excellent

Fig. (48): Effect of different photoperiod treatments on shoot growth

and rooting of peach plants.

23-B : Effect of variety :

Necrosis Nicroses | Growth | Chlorophyll | Rooting
Nemaguard 1.67 3.50 3.17 4.33
Okinawa 2.33 2.50 3.17 3.83

..S.D. at 0.05 0.53 0.85 N.S 0.47
L.S.D. at 0.01 0.80 0.91 N.S 0.71
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4.2-3-5. Effect of etiolation :
The effect of etiolation treatments on growth and rooting of

peach varieties is presented in Table (24-A) and Figs. (49 & 50).
It is found that, necrosis increased with high significancy when

active charcoal treatment was used as compared with the addition

- of surface coverage or outer coverage. On the other hand, using

cither the combination of both surface and outer coverage
treatment, outer coverage or surface coverage resulted in highly
significant increase in growth, chlorophyll and rooting in relation to
the control and the addition of the activated charcoal treatment.
However, rooting was increased with high significancy when the
combination of both surface and outer coverage treatment was used

in comparison with the addition of activated charcoal treatment.

Table (24): Effect of etiolation treatments on growth and rooting of peach '

plants.

24-A : Effect of etiolation treatments:

Treatment Necrosis | Growth |Chlorophyll| Rooting
Control 217 1.50 1.83 1.00
Active charcoal 3.83 - 1.50 1.50 1.00
Surface coverage 2.50 2.67 3.17 2.67
Outer coverage 1.50 3.50 2.50 3.7
Active charcoal + Surface coverage | 3.00 1.50 147 1.83
Active charcoal + Outer coverage 2.50 1.50 1.33 1.50
Surface coverage + Outer coverage | 1.84 3.17 3.17 3.67
Act. ch. + Sur, Cov. + Quter cov. 2.50 2.50 1.17 2.50
L.S.D. at0.05 0.62 0.63 0.63 0.45
L.S.D. at 0.01 1.45 0.85 0.84 0.61




Furthermore, the effect of variety is presented in Table (24-
B). It is clear that, growth and rooting responses of Nemaguard

were significantly better than Okinawa.

24-B : Effect of varety :

Variety Necr osi;_ Shoot Chiorophylt | Rooting
Growth
Nemaguard | 2.14 2.33 2.33 3.67
Okinawa 1.9 2.00 243 | 267
L.S.D. at 0.05 N.S 0.32 N.S 0.31
L.S.D. at 0.01 N.S 0.43 N.S 0.73
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Fig. (50): Comparison between the addition of activated charcoal (A) and
the control (B) on growth characters of Nemaguard plants.




Root initiation

Fig. (51):

Complete root development

Development of rooting of Nemaguard plants.
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Fig. (52): The final shape of Nemaguard plants.
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4-3. Micropropagation of almond plants :
4-3-1. Establishment stage :
4-3-1-1. Effect of nutrient medium :

Table (25-A) shows the effect of different nutrient media on
development of almond explants. It is cléar that necrosis was
significantly at its lowest level as Murashige and Skoog medium
was used followed by Anderson and Nitsch and Nitsch media in an
ascending order.

In addition, Murashige and Skoog medium induced highly
significant increase in explant development, chlorophyll and
medium efficiency as compared with the other used media. On the
other hand, Nitsch and Nitsch medium had the poorest effect on all

growth criteria of almond explant.

Table (25): Effect of different nutrient media and explants on explant

development parameters of almond plants.

25-A : Effect of nutrient medium.

Nutrient medium | Necrosis Explant Chiorophyll | Medium
development efficiency
Murashige & Skoog 2.33 | 3.33 1.83 2.58
Nitsch & Nitsch 3.33 1.75 1.25 1.50
Anderson 2.50 2.25 1.75 2.00
L.S.D. at 0.05 0.41 0.40 0.48 0.49
L.S.D. at 0.01 0.56 0.55 0.64 0.66
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Moreover, it is found that Bitter almond showed significantly
better explant development, chlorophyll and medium efficiency In
‘comparison with Ne Plus Ultra (Table, 25-B).

However, the interaction between medium and variety as
shown in Table (25-C) and Fig. (53) indicated that, Bitter almond

gave significant better explant development on MS medium.

25-B : Effect of variety.

Variety Necrosis Explant Chiorophyll | Medium
development efficiency
Bitter aimond 2.67 2.72 | 2.56 2.66
Ne Plus Ultra | 2.78 217 2.06 212
L.S.D. at 0.05 NS ° 0.33 0.37 0.40
L.S.D. at 0.01 N.S 045 0.54 0.47

25-C : Effect of interaction between medium and variety.

‘ Variety | nocrosis Expiant | Chiorophyll Medium
development efficiency

Medium B* N* B N B M | B N
Murashige & Skoog | 217 | 250 | 4.00 | 267 | 333 | 250 | 317 | 233

Nitsch &_Nitséh 250 | 250 | 250 | 200 | 250 | 247 | 250 | 1.67
Anderson 333 | 333 | 167 | 183 | 183 | 150 | 167 | 167
L.S.D.at0.05 N.S 0.574 N.S N.S
L.S.D. at 0.01 N.S 0.77 N.S N.S

* B : Bitter aimond, N : Ne Plus Ultra




103

Scores

B N .. B N_ ., 8 N_ ., B N__,

: Necrosis T Explant """ Chiorophyll Medium
development . efficiency
W Murashige & Skoog ENitsch & Nitsch M@ Anderson

* B : Bitter aimond, N : Ne Plus Pitra
Scores: 1= Negative results 2= Beiow average 3= Average 4= Above average 5 = Excellent
Fig. (53 ): Effect of interaction between medium and variety on explant

development of almond plants.

4-3-1-2. Effect of Antioxidant treatments :

Table (26-A) and Fig. (54) show the effect of anttoxidant
treatments on explant development of some almond plants. It 1s
quite evident that, antioxidant solution induced less necrosis
significantly, while explant development and chlorophyll were
obviously increased followed by the combination of antioxidant
solution plus active charcoal and active charcoal treatments.
Considering the effect of variety, it is clear from Table (26-B) that,
Bitter almond gave significantly better explant development and

chlorophyll as compared with Ne Plus Ultra.
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Table (26): Effect of different antioxidant treatments on explant
development parameters of almond plants.

26-A : Effect of antioxidant treatments.

Antioxidant Necrosis de\iri(;zl:;ten A Chiorophyil
Control 2147 2.75 3.13
Antioxidant solution 1.75 3.67 3.80
Active charcoal 392 1.67 1.71
Ant. sol. + Act. char. 3.50 2.58 2.88

L.S.D.at0.05 0.36 0.43 0.46
L.S.D. at 0.01 0.85 0.58 0.62
26-B : Effect of variety .

Variety Necrosis defglg:s:ltent Chlorophyll
Bitter aimond 3.25 2.96 3.11
Ne Plus Ultra 2.92 2.38 2.65
L.S.D.at0.05 0.26 0.30 0.32
L.S.D. at 0.01 0.66 0.41 0.44

(V]
g
©
o
7]
Necrosis Explant Chlorophyll
development
@ Control B Antioxidant solution @1 Active charcoal O Ant.sol.+ Act.char.

Scores: 1= Negative results 2= Below average 3= Average 4= Above average 5 = Excellent

Fig. (54): Effect of different antioxidant treatments on explant
development of almond plants.
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4-3-1-3. Effect of medium strength :

It is found from Table (27-A) and Fig. (55) that reducing MS
medium strength improved survival and growth parameters. In this
sphere, one-fourth strength induced the least in necrosis, while
caused highest increase in growth, chlorophyil and medium
efficiency followed by one-half strength in a descending order.

Regarding the effect of variety as shown in Table (27-B) and
Fig. (56), it is clear that, Bitter almond gave significantly better
growth of cultured explants and higher medium efficiency as
compared with Ne Plus Ultra.

Considering the effect of explant, it is clear from Table (27-
C) and Fig. (57) that, shoot-tips surpassed significantly one-node

cuttings.

Table (27): Effect of different Murashige and Skoog medium strengths
and explant type on growth and development of almond

explants.

27-A : Effect of medium strength .

Medium strength | Necrosis| Growth | Chlorophyli | Medium
efficiency
Full -MS 3.92 1.67 1.75 1.71
One-half 3.50 2.58 317 2.88
One-Fourth 1.75 3.67 3.92 3.88
One-eighth 217 2.75 3.50 3.13
L.S.D. at 0.05 0.36 0.43 0.36 0.46
L.S.D. at 0.01 0.85 0.58 0.85 0.62
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Scores

Plantlets Chiorophyli Medium
regeneration efficiency

Necrosis

WFull -MS EOne-half One-fourth O One-eighth
Scores: 1= Negative results 2 = Below average 3 = Average 4 = Above average 5 = Excellent

Fig. (55): Effect of different Murashige and Skoog medium strengths
and explant type on growth and development of almond

explants.

27-B : Effect of vanety.

Variety Necrosis | Growth | ChiorophyH e:;"‘:::y
Bitter almond 3.21 2.96 3.21 3.09
Ne Plus Ultra 2.96 2.38 2.86 2.62
L.S.D. at 0.05 N.S 0.30 NS 0.32
L.S.D. at 0.01 N.S 0.41 N.S 0.44

27-C : Effect of explant.

Explant Necrosis| Growth | Chlorophyli | Sthm
Shoot-tip 3.25 2.96 3.25 2.96
One-node cutting 2.92 2.38 2.92 2.58
L.S.D. at 0.05 0.26 0.30 0.26 0.32
L.S.D. at 0.01 0.60 0.41 0.60 0.44
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(A) Ne Plus Ultra

(B) Bitter almond
Fig. (56): Effect of variety of almond [Ne Plus Ultra (A) and Bitter
almond (B)] on growth of cultured explants.
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(A) Shoot-tip

(B) One-node cutting
Fig. (57): Effect of different explants [shoot-tip (A) and one-node
cutting (B)] of Bitter almond plants on growth of

cultured explants.




4-3-1-4, Effect of additives :

Table (28-A) and Fig. (58) shows the effect of additive
treatments on growth of cultured of almond explants. It is obvious
that, adenine sulphate induced significantly less necrosis and in the
same time caused highest significant increase in plantlet
regeneration and chiorophyll followed by sphadex and coconut-milk
in a descending order. However, MES hydrolysate treatments was
not promisihg in this respect. Regarding the effect of variety as
shown in Table (28-B) it is clear that, Bitter almond performance

surpassed significantly, Ne Plus Ultra.

Table (28): Effect of different additives on growth and development of
cultured almond explants. '

28-A : Effect of additives .

Additives Necrosis | Growth Chiorophyll Meqium

efficiency
Adenine _ 142 | 392 1.42 3.25
Coconut milk 167 | 200 1.92 2.58
MES hydrolysate 267 | 167 1.58 2.25
Sphadex | 1.67 3.00 1.83 3.08
L.S.D. at 0.05 0.44 0.37 N.S 0.39
L.S.D. at 0.01 0.60 0.5 N.S 0.52
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Scores

Necrosis Plantlets Chlorophyli Medium
regeneration efficiency

B Adenine sulphate B Cocontt milk @ MES hydrolysate [1Sphadex

Scores: 1= Negative results 2= Below average 3= Average 4 = Above average 5= Excellent

Fig. (58): Effect of different additives on growth and development of

cultured almond explants.

28-B : Effect of variety.

Variety Necrosis/| Growth | Chiorophyit |  Medium
: - efficiency
Bitter almond 1.75 2.84 1.88 2.83
Ne Plus Ultra 1.96 2.46 1.50 2.75
L.S.D. at 0.05 N.S 0.27 030 | NS
L.S.D. at 0.01 N.S 0.36 0.57 NS
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4-3-2. Proliferation stage :
4-3-2-1. Effect of Cytokinin type and thidiazuron :

Table (29-A) shows the effect of different cytokinins at the
rate of 2 mg/liter on proliferation of almond plants. It is clear that,
BAP significantly increased proliferation. The response to BAP
was followed by zeatin and kinetin in a descending order.

However, thidiazuron treatment at the used concentration was
not promising in this respect. However, kinetin induced hlghly
significant increase in growth as compared with the other used
cytokinin.

A glance to Table (29-B) show that, Bitter almond had
significantly better growth and chlorophyll in comparison with Ne

Plus Ultra.
Regarding the effect of the interaction between different

cytokinins and variety, it is clear from Table (29-C) and Fig., (59)
that growth and chlorophyll increased significantly when different

cytokinins were used.

Table (29): Effect of different cytokinins and thidiazuron on

" proliferation and growth characters of almond plants.

29-A : Effect of different cytokinins .

su':::fleiumtnt Necrosis Growth | Proliferation | Chlorophyll
Kinetin 1.50 3.50 1.67 2.08
Zeatin 217 2.50 3.26 2.08
BAP 1.25 2.00 3.33 1.92
Thidiazuron 3.50 1.00 1.33 1.00
L.S.D.at0.05 0.44 0.49 0.40 N.S
L.S.D. at 0.01 0.60 0.66 0.54 N.S

All supplements were applied at the rate of 2 mglliter.




‘sjuejd puourje
1O S19)08JeD (IMoIF pue uoljeIofijoid uo Ajotea pue SUIIOIAD JUSIOMIP USBMIDq UonoRISIl JO 1095 :(6S) B
Wejeox3 = ¢ abeisae eroqy = ¢ ‘abriaAy = ¢ 'abesare mojag = g (s nsad anebonN =] :53J008%

BI)] SMd ON = N * puowje Jonig = d«

uoanzeipiyil d Vg h uilesZ ujauiym
nAydosolysn uoleJajjold : Yyimoio 81S0J03N
_||| Z_ " m llllll _ _|||||||-z nnnnnnnnnnnnnnnnnn |m- ||||||| _ — ||||||| a nllnllnnnnnuuannlw ||||||||| _ _ ||||| “ oz aaaaaa ||||n-n|o...lum |||||| _

$3109S

1492




114

4-3-2-2. Effect of Cytokinin concentrations :

The effect of different concentrations of 6-benzylaminopurine
(BAP) on proliferation of almond plants is presented in Table (30-
A) and Fig. (60). It is clear that both necrosis and proliferation were
significantly increased with increasing BAP concentration from 0.5
mg/liter to 4 mg/liter. The picture was changed to the reverse when -
both growth and chlorophyll parameters were concerned.

Moreover, it is safe to notice from Table (30-B) that, Bitter
almond had significantly higher proliferation in comparison with
Ne plus ultra. |

Besides, the interaction between concentration and variety
indicated that 1.0 mg/L. BAP gave best proliferation for Better
almond, while higher concentration of BAP (2.0 mg/L.) were
needed to achieve similar effect on Ne Plus Ultra (Table, 30-C) and
Fig. (61).

Table (30): Effect of different concentrations of 6-benzylaminopurine
(BAP) on proliferation and growth characters of almond

plants.

30-A : Effect of concentration.

Concentration Necrosis Growth | Proliferation | Chlorophyll
mg/L
0.5 | 1.67 3.67 2.33 2.33
1.0 2.33 2.67 3.33 3.00
2.0 1.67 1.67 3.67 2.00
4.0 3.00 1.33 4.33 1.00
L.S.D. at0.05 0.25 0.25 0.25 0.24
L.S.D. at 0.01 | 0.57 0.33 0.57 0.32




115

30-B : Effect of variety.

Variety Necrosis | Growth | Proliferation | Chlorophyll
Bitter almond 2.57 2.33 2.92 2.59
Ne Plus Ultra 2.69 2.08 2.63 2.65
L.S.D.at0.05 | NS NS | 018 N.S
L.S.D. at 0.01 N.S N.S ' 0.40 N.S

30-C : Effect of interaction between differentconcentrationsand variety.

BAP Necrosis dezlgla;ten t Proliferation ; Chlorophyll
Concentration | Bitter Neplus | Bitter | Neplus | Bitter Neplus | Bitter | Neplus

mgiL almond | ultra |almond{ ultra |almond | ultra almond | wultra

0.5 150 167 | 3.42 300 | 217 | 225 37 3.08

1.0 1.92 233 | 250 | 225 325 | 292 | 283 292

2.0 317 325 | 167 | 183 | 314 | 342 217 | 242

4.0 3.67 3.50 1.33 1.25 283 | 192 2'.17 217
L.S.D. at 0.05 N.S N.S 0.25 N.S
L.S.D. at 0.01 N.S N.S 0.57 N.S

Scores

B* N, B N . B N B N
Necrosis Growth ™ Proliteration __ Chlorophyll
WO0.5mg/lL. B1mg/lL. E2mgil. 04 mg/L.

*B = Bitter almond , N = Ne Plus Ultra
Scores: 1= Negative results 2 = Below average 3= Average 4= Above average 5= Excellent

Fig. (60): Effect of interaction between different concentration of BAP
and variety on proliferation and growth characters of
almond plants. -
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(A) 0.5 mg/L. (B) 1.0 mg/L.

o

(C) 2.0 mg/L.

Fig. (61): Effect of different concentrations of 6-benzylaminopurine
(BAP) on proliferation and growth characters of Bitter

-almond plants.
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Regarding the effect of different concentrations of thidiazuron
on proliferation of almond plants, it is quite evident from Table
(31-A) and Fig. (62) that necrosis increased 'signiﬁcantly with
increasing thidiazuron level. Meanwhile, growth, proliferation and
chlorophyll were best at the lowest thidiazuron level (0.5 mg/L.).

Regarding the effect of variety, as shown in Table (31-B), it
is clear that Bitter almond surpassed significantly Ne Plus Ultra in
growth and proliferation. |

Referring to the effect of interaction between concentration
and variety, it is clear from Table (31-C) and Fig. (63) that, growth
and proliferation increased significantly when 0.5 mg/L.
concentration was used with Bitter almond over that of Ne Plus
Ultra.

Generally, it is easy to conclude that 0.5 mg/liter of
thidiazuron enhanced growth and proliferation, while 4 mg/L. BAP

induced best proliferation of almond varieties.

Table (31): Effect of different concentrations of thidiazuron on

proliferation and growth characters of almond plants.

31-A : Effect of concentration . <
Concentration Necrosis Growth | Proliferation | Chiorophyil
mg/L
0.5 1.67 1.83 3.50 217
1.0 2.83 1.25 2.50 1.83
2.0 3.50 1.17 2.00 1.33
4.0 5.00 1.00 1.00 1.00
L.S.D. at0.05 0.25 0.25 0.25 0.24
L.S.D. at 0.01 0.57 0.33 0.57 0.32
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31-B : Effect of variety.

Variety Necrosis | Growth | Proliferation | Chlorophyll
Bitter almond 2.76 1.50 2.83 0.67
Ne Plus Ultra 3.08 1.12 1.87 1.50
L.S.D. at 0.05 N.S 0.26 0.35 N.S
L.S.D. at 0.01 N.S 0.33 0.47 N.S

31-C :Effect of interaction between differentconcentrationsand variety.

TDZ Necrosis Growth Proliferation | Chiorophyll
concentration | Bitter | Neplus | Bitter | Neplus | Bitter | Neplus | Bitter Neplu#
mgil. almond | ultra [almond| ultra |almend | ultra {almond | uitra
0.5 1.67 1.67 234 1.33 417 2.67 2.33 1.00
1.0 2.67 300 | 133 1147 3.33 1.67 1.67 2.00
2.0 3.33 3.67 1.33 100 | 2147 1.67 1.67 1.33
4.0 433 4.67 1.00 1.00 1.67 117 1.33 1.00
L.S.D. at 0.05 N.S 0.49 0.70 N.S
L.S.D. at0.01 N.S 0.66 - 0.94 N.S

Scores

B* N* B N B N B N

1 11 1 1 11
1 LI}

Necrosis Growth " Profiferation Chlorophyli
HO0.5mg/L. B1 mg/L. B2mg/L. D4 mgil.
*B = Bitter almond , N = Ne Plus Ultra

Scores: 1= Negative results 2=Below average 3 = Average 4 = Above average 5= Excellent

Fig. (62) : Effect of interaction between concentration of thidiazuron
and variety on proliferation and growth characters of
almond plants.
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4-3-2-3. Proliferation curve :

Figure (64) reflects that during the first four days from
culturing time ( lag phase) proliferation of almond was nearly
steady since the explant acclimatized with the medium. During the
next ten dayes, proliferation started to increase (log phase) followed
by a fast increase in proliferation (progressive phase) for 28 days
from culturing time. Thus, subculturing should take place in almond
after 28 days from culturing and before the start of stationary phase.
Meanwhile, there is a direct relationship between concentration of
different cytokinins and proliferation. The best proliferation was
acieved when 2 mg/l. was used. However, increasing the
concentration up to 4 mg/l. led to a decrease in proliferation as
compared with 2 mg/l.

Cytokinin concentrations (mgiL.)

5+
| [ - 111 I\ 2ml
4+ 4 mg/l.
O—O0
~ 1 mPll.
w3T i}
e .
S 0.5 mgll.
h 2 ) —— —e
9 -
0 ——t ; ¢ . .
0 5 10 15 20 25 30 35 40 45
Days
1 : Lag phase II1 : Progressive phase
- 11 : Log phase IV : Stationary phase

Fig. (64): Proliferation curve of almond plants under different
concentrations of cytokinin.
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4-3-3. Rooting stage :

4-3-3-1. Effect of different concentrations of gibberellic acid :

Considering the effect of different concentrations of
gibberellic acid (GA;) on shoot elongation of almond plants, it is
found from Table (32) and Figs. (65 & 66) that shoot length
increased significantly with increasing GA; concentration up to 2
and 4 mg/liter as compared with the lower concentrations of GAj
(i.e. 0.0, 0.5 and 1.0 mg/liter). On the contrary, chlorophyll and root
primordia  increased significantly ~with  decreasing GA3
concentrations to 0.5 mg/liter as compared with the higher
concentrations of GA3 (i.e. 1.0, 2.0 and 4.0 mg/liter).

Table (32): Effect of different concentrations of gibberellic acid (GA3)
on shoot elongation, chlorophyll and root primordia of

almond plants.

GA; Concentration Shoot Chlorophyll Root
mg/L length primordia
0.0 1.67 2.67 2.33
0.5 1.83 3.50 1.67
1.0 2.50 2.50 1.67
2.0 3.50 2.50 1.33
4.0 347 1.83 ' 1.00
L.S.D. at 0.05 0.66 0.69 0.51
L.S.D. at0.01 1.59 0.96 0.79
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Scores

Shoot length Chlorophyll Root primordia

W00 mg/lL. B0.5mg/L. @1 mglL. D02 mg/L. B4 mg/lL.
Scores: 1 = Negative results 2 = Below average 3 = Average 4= Above average 5= Excellent

Fig. (65): Effect of different concentrations of gibberellic acid (GA;)
on shoot elongation, chlorophyll and root primordia of
almond plants.




124

4-3-3-2. Effect. of medium strength :

Table (33) and Fig. (67) show the effect of different
Murashige and Skoog strengths on shoot elongation, chlorophyll
and rooting. It is clear that one-fourth strength encouraged
significantly shoot elongation and chlorophyll as compared with the
other used medium strengths. On the other hand, one-eighth
strength increased significantly root primordia as compared with

the other used medium strengths.

Table (33): Effect of different Murashige and Skoog medium strengths
on shoot length, chlorophyll and root primordia of almond

plants.
Medium strength Shoot Chlorophyll Rooting
length
Full -MS 1.33 2.00 1.00
One-half 1.50 3.17 1.33
One-fourth 2.50 267 | 183
One-eighth 2.33 217 ,‘ 217
L.S.D. at 0.05 0.72 0.46 0.48
L.S.D. at0.01 1.72 0.64 0.66
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Scores

Shoot length Chlorophyil Rooting

B Fuil M One-half [EOne-fourth (I One-eighth

Scores: 1= Negative results 2= Below average 3= Average 4= Above average 5= Excellent

Fig. (67): Effect of different Murashige and Skoog medium strengths

on shoot length, chlorophyll and rooting of almond plants.




4-3-3-3. Effect of Auxin types and concentrations :
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Referring to the effect of different auxins on rooting of

almond plants. It is clear that, data of auxin types slightly differed

without any significancy in all criteria under study Table (34-A).

Concerning the effect of auxin concentration Table (34-B)

and Figs. (68 & 69) indicated that callus production was

significantly increased

as concentration of auxin increased.

Meanwhile, higher concentration of 2 and 4 mg/L. significantly

enhanced root formation.

Table (34): Effect of different auxin types and concentrations on

growth and rooting of almond plants.

34-A : Effect of different auxin types :

Auxin Callus Growth | Chlorophyll | Rooting
IBA 2.08 2.67 2.96 2.58
NAA 2.12 2.16 2.70 2.71
IBA + NAA 1.79 2.50- 3.12 2.88
L.S.D. at0.05 N.S N.S N.S N.S
L.S.D. at 0.01 N.S N.S N.S ‘NS
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34-B : Effect of different concentrations :

Concentration Callus Growth | Chiorophylt | Rooting
mg/L
0.5 1.00 3.33 3.44 1.00
1.0 1.39 3.22 3.33 2.56
2.0 217 2.67 2.89 3.39
4.0 3.67 2.44 2.17 3.39
L.S.D. at0.05 0.29 0.33 0.33 0.34
L.S.D. at0.01 0.68 0.45 0.78 0.45
5

Scores

Callus Growth Chiorophyll Rooting

H0o5mg/l. B1mgiL. B2mg/l. DO4mglL.
Scores: 1= Negative results 2= Below average 3= Average 4= Above average 5§ = Excellent

Fig. (68): Effect of different auxin concentrations on growth and rooting of
almond plants.
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(A) 1.0 mg/L.  (B)2.0 mg/L.

F.»% o v e

(C) 4.0 mg/L.

Fig. (69): Effect of different auxin concentrations [ 1.0 mg/L. (A),
2.0 mg/L. (B) and 4.0 mg/L. (C)] on growth characters
of Bitter almond plants.
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4-3-3-4. Effect of photopefiod :

Table (35-A) and Fig. (70) show the effect of different
photoperiods on growth and rooting of almond plants. It is obvious
that long-day induced highly significant increase in necrosis and in
the same time caused highest significant increase in chlorophyll
followed by short—day and intermittent light in a descending order.
However, short-day significantly increased rooting followed by
long-day and intermittent light in a descending order.

Regarding the effect of variety as shown in Table (35-B), it is
obvious that, Bitter almond surpassed significantly Ne Plus Ultra.

Table (35): Effect of different photoperiods on growth and rooting of

almond plants.

35-A : Effect of different photoperiods :
' I

Photoperiod Necrosis Growth Chlorophyll | Rooting
Continuous light 3.20 1.33 1.67 1.20
Long-day 1.83 3.17 4.33 3.83
Short-day 247 | 2.67 3.83 4.17
Intermitant light 2.67 1.80 2.00 2.00

L.S.D. at 0.05 0.36 0.43 0.47 0.63
L.S.D. at 0.01 0.49 0.57 0.7 0.80
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Necrosis Growth Chiorophyli Rooting
= WCont. light MLong-day B Short-day Ointermit.light
Scores: 1= Negative results 2 = Below average 3 = Average 4 = Above average 5= Excelient
Fig. (70): Effect of different photoperiods on growth characters and
rooting of almond plants,
35-B : Effect of variety :
I
Variety Necrosis | ' Growth Chlorophyli { Rooting
: Bitter almond 1.83 3.50 3.17 4.33
Ne Plus Uitra 2.17 233 | 347 3.83
L.S.D. at 0.05 N.S 0.67 N.S 0.47
L.S.D. at 0.01 N.S 1.01 N.S 0.71
::;:_:_‘:;mix___a_ng EH—%—E:
—_— T
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4-3-3.5. Effect of etiolation :. |

The effect of different etiolation treatments on growth and
rooting of almond plants as shown in Table (36-A) and Fig. (71),
indicated -that necrosis was reduced with high significancy when a
combination of both surface and outer covarge was used followed
by the outer coverage treatment in comparison with the addition of
activated charcoal treatment. However, using of either combined
surface and outer coverage treatment, outer coverage treatment or
surface coverage resulted in highly significant increase of growth,
chlorophyll and rooting in relation to the control and the addition of
the activated charcoal treatment. On the other hand, addition of the
activated charoal either alone or in combination with other .
treatments resulted in a harmful effect on the cultured explant as
indicated by increased nicroses and decreased growt’h, chlorophyll

and rooting.

However, surface coverage plus outer coverage treatment
induced highly significant increase in rooting followed by oﬁtcr
coverage as compared with the other used treatments. Generally,
surface coverage plus outer coverage treatments gave the best
rooting survival.  Moreover, the effect of variety on rooting and
growth was presented in Table (36-B). It is clear that Bitter almond

gave statistically better rooting than Ne Plus Ultra.
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Table (36): Effect of etiolation treatments on growth and rooting of

almond plants.

36-A : Effect of etiolation treatments:

Treatment Necrosis! Growth |Chiorophyll| Rooting
Control 2.67 1.50 1.83 1.00
Active charcoal 3.17 1.50 1.00 1.33
Surface coverage 2.83 2.67 2.83 217
Outer coverage 1.83 2.83 317 3.17
Active charcoal + Surface coverage 3.00 1.33 1.67 2.17
Active charcoal + Quter cove.rage 2.33 2.50 4.50 1.17
Surface coverage + Outer coverage | 1,50 3.17 3.00 0 3.33
Act. ch. + Sur. Cov. + OQuter cov. 2.50 2.67 2.00 1.00
L.S.D. at 0.05 0.68 0.69 0.64 0.55
1..S.D. at 0.01 0.91 0.93 0.86 0.75

36-B : Effect of vanety :

Variety Necrosis| Growth | Chlorophyli [ Rooting
Bitter almond 2.75 2.29 208 | 229
Ne Plus Ultra 3.08 1.96 1.79 2.00

L.S.D. at 0.05 NS | NS N.S 0.28
L.S.D. at 0.01 N.S N.S N.S 0.37
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