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ABSTRACT

The effect ol an application of GA3 (0 1 vitro rooting culture medium (MS + 30 g/l sucrose + 6 g/l
agar +0.1 mg/l Kinetin + 3.0 mg/l IBA + 0.5 g/l AC) of date palm for 6 months (Imonth interval) to
adverse the salinity effects was studied. The plantlets were cultured on a medium with different
concentrations of GA3 (0.20,25 and 30 mg/l) combined with various levels of salinity (0,10000,14000
and 16000 ppm NaCl + CaCl, 2:1 by weight ). I'he plantlets were incubated under controtled laboratory
conditions (27 1 2 C" and 6000 lux). These plantlets were transferred to the liquid culture medium as a pre
acclimatization treatment (1/4 MS 13.0 mg/l IBA) tor two weeks before transferring to the greenhouse.
The results showed that salinity has a depressing effect on various growth parameters (shoot and root
length. number of leaves and number ol roots), in contrast salt siress increased proline which is
considered a (compatible osmoticums), Na, Ca, Cl and total sugars contents. GAz application had a
stimulated effect on the adverse effect of salinity stress on the growth parameters and survival percentage
at the acclimatization stage. The advantage of GA~ application under salinity levels is discussed.

Key words: GA3 . invitro, Phoenix daciviifera, proline salimity

[. INTRODUCTION progressively with salinity levels (Li-Huizhen ¢t

Date palm (Phoenix dactylifera L.) which al., 2006). Under greenhouse conditions the plant
belongs to  Arecaceae family is an important height of Pistaclio nut trec was decreased with
source of income and nutrition in a number of  gradually increasing salinity levels 0,1200 and
countrics. It is considered a salt tolerant plant 2400 mg/kg soil (Saadatmand er af., 2007). The
species (Al Mansoori ef af., 2007). Salinity levels increasing of salinity (0.50.100 and 150 mole/m’ )

(0.50,75 and 100 mM NaCl ) in viro culture affected growth rate of Opuntia (Ficus indica)
mediuvm of bitter almond (Amygdalus connmuiis) whercas  proline. Na and Cl contents werc

resulted in a reduction in shoot height. rooting increased with increasing salinity (Franco and
percentage, root number and root length (Shibli ¢f Veliz, 2007). Proline was accumulated in leaves of
al..  2003), When Populus x  canescens Suaeda salsa seedlings with increasing salinity
micropropagated young trees were exposed to 25 fevels 0,0.05.0.1.0.2. 03, 04, 0.6 moll Na,
mM and 100 mM in hydropomic culture, the (Duan ¢f «l.. 2007).

growth rate and biomass were declined after three This investigation  aimed  to  study  the
weeks of exposure to 100 mM NaCl (Bolu and interactive effects of GA3 and salinity stress on
Polle, 2004). Salt stress at 7 dSm had a negative the growth parameters and chemical contents of
cffect on plant height and leal growth of  date palm plantlets grown i vitro culture (rooting
sugarcane {Saccharum ofticinarin 1.} whercas stage).

~pplication of 150 ppm GAJ as set treatment

mitigated the negative effect of salinity (Gomathi 2. MATERIALS AND METHODS

and Thandapani, 2005). Root length. number of I'his study was carried out at the laboratory
roots and shoot of the plantlets of potato treated for Research and Development of Date palm,
m vitro under NaCl stress at 0-80 mmol were Agricultural Research Center (ARC) Giza, during
significantly reduced, proline content increased 2007-2008  on  Phoenix  dacivlifera 1. cv.
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Bartomuda plantlets as a dry cultivar of date
palm. Threc concentrations of GAs (0,20,25 and
30 mg/l) in addition to the control in the carly

rooting stage were used. Moreover three
concentrations of salinity (10000,14000 and
16000 ppm mixture of NaCl+CaCl, 2:1 by

weight) in addition to the control were used. Three
plantlets (5-7 cm. in length with 2-3 leaves) were
used as an explant material in three replicates, for
cvery (recatment. The plantlets in different
treatments were recultured for 5 months (onc
month intervals) in rooting medium containing
MS ( Murashige and Skoog. 1962) + 30 g/l
sucrose + 6 g/l agar+ 0.1 mg/l kinetin + 3.0 mg/|
IBA + 0.5 g/l AC + 200 mg/l glutamine. After this
stage the plantlets were cultured in liquid medium
(174 MS + 3.0 mg/l IBA) as a pre acclimatization
for two weeks. Plantlets in different applications
were incubated in the growth room (27 £ 2 C"
and 6000 lux). The planticts were transferred to
acclimatization in the greenhouse. [n this stage the
tolerate plantlets were cultured in plastic pots
(18.5 cm in length and 5 cm in width) filled in

with peatmoss + perlite  2:1 {v/v) under tunncls
for 2-3 months at hunudity (80-90 %,
approximately) and the tunncls werc  open

gradually until new lcaves appcarcd. The data
were recorded at the end of the experiment.
-Shoot and root length (cm).
-Number of leaves and roots/plantlct.
-Survival percentage of the plantlets
acclimatization stage
-Chemical contents: proline, total sugars and
mineral (Na, Ca and Cl)

2.1. Proline content

As described by Bates ef al. (1973) proline
mg/g = ppm.x_ml. extract

2x g.samples x100

2.2.Total sugars

Total soluable sugars were extracted by hot
rthanol and determined by using phenol sulphuric
acid as described by Dubois et al(1956).
2.3. Na,Ca and Ci contents

Were determined according to Jakson (1973).
Splite  plot method was used in statistically
analyzed, data were statistically analyzed and
means were compared using least significant
difference test L.S.D. at 5 % lIcvel (Snedecor and
Cochran, 1980).

during

3. RESULTS AND DISCUSSION
The following results indicate an alleviation
“fect of GA3 on the negative effects of salinity on
'h parameters of the plantlets during rooting
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stage and survival percentage of acclimatization
stage ol Phoenix dactylifera L. cv. Bartomuda.
3.1. Shoot length

It is clear from Table (1) and Fig (1) that the
cnhancement effect of GA3 on the shoot length of
plantlets in the rooting medium, showed the
highest significant values of shoot length obtained
by 30 mg/l GA; (18.0 cm.) compared to the
control while the lowest results were from the
trecatment of 20 mg/l GA; (13.7 cm.) All levels of
salinity breught about significant shortest shoot
length, the treatment of 16000 ppm NaCl, gave
the Towest significant value in this respect (13.1
cm.) The previous results were similar with those
of LEI-Aziz et al. (2006) which reported that stem
fenpth of Kaya senegalensis was depressed with
salinity tevels (1000.2000 and 3000 ppm.). Zare ef
al. (2007) stated that increasing of GAj; led to an
increase in shoot length of wheat plants under
salinity stress, Recently, Igbal ef al. (2002} found
that plant hetght of Cicer arietinum was increased
with GA: treatment at 20 mg/l under NaCl at
(0.8.12 and 16 dS/m) .
3.2.Root length

Results from Table (1) reveal that root length
(cm.) was depressed by all tested levels of salinity
(10000, 14000 and 14000 ppm NacCl;) the highest
signiticant reduction of root length (6.7 em)was
produced by 16000 ppm. treatment, whereas the
application of GA; (20,25 and 30 mg/l)were
significantlly cnhanced root length compared to
the control. These results were supported by Atta
(2005) on wheat plants who stated that GA; at
25.50 and 100 myg/! stimulated root length under
salinity stress (0.3000,6000 or 8000 ppm NaCl).
In addition Patel and Pandey (2007) on Cassia
montana stated that root elongation was depressed
by salinity levels (0.3,3.9,6.0,7.9,10.0,12.1 and
159 dSm). Sintlarly Jaleel ef al (2007) on
Catharanthus roscus reported that root length was
affected by salinity levels (15,30,45 and 60 mM).
3.3.Number of leaves

Regarding the cffect of GA; the resusts from
Table (2) indicate that the application of GA;
(20,25 and 30 mg/l) mitigated the negative effect
of salinity levels on the number of leaves, 20 mg/|
GAs resulted in the significant high value (3.6
lcaves/plant). While the  salinity treatments had
the significant depressive etfect on the number of
leaves, the highest depression was found at 16000
ppm salts. In this respect, Barhoumt et al. (2007)
on Adeluropus littoralis revealed that salinity levels
(0- 800 Mm NaCl) decreased total plant growth.
3.4.Number of roots
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It was noticed from the results in Table (2) a
gradual negative effect of different levels of
<alinity (10000,14000 and 16000 ppm NaCl;
CaCl) on the number of roots, the lowest
depressive effect was obtained by level 10000
ppm(3.2), the highest significant reduction was
noticed with 16000ppm (2.6). The different
concentrations of GA3 (20,25 and 30 mg/l) had
significant adverse effect on root number (3.7,3.4
and 2.9), respectively compared to the control.
The present results are in agreement with those
published by Dashtakian and Bahrani (2007) on
Rubia tinctoria also stated that the number of
roots/plant was decreased with different salinity
(0,4.5,9.0,15.5,18.0 and 22.5 dS/m). The previous
results showed that the increasing effect of GA3
on for date paim planted was due to increasing
cell elongation of subapical meristems.
3.5.Survival percentage of plantlets

acclimatization stage

Concerning the effect ot GA3 (20,25 and 30
mg/l) as alleviated the effect of salinity stress, data
in Fig (2 and 3) exhibit that the treatment of 30
mg/l GA3 produced the best results (63.3%). On
the other hand, all tested levels of salinity
(10000,14000 and 16000 ppm) depressed the
survival percentage during acclimatization of the
plantlets (60.5,49.5 and 46.8 %, respectively). The
present findings are in agreement with those
reported by (Bolu and Polle, 2004) and (EI-
Tantawy ef af., 2006) on date palm who found
that all levels of salinity (6000, 10000 and 14000
ppm NaCl+CaCl,) decreased survival percentage
of acclimatization stage of the plantlets.
3.6.Chemical contents
3.6.1. Proline content

The proline which accumulated naturaltly
under salt stress conditions may help to sustain
salt effects (Prasad and Madhurendra, 2005). 1t
seemed that Na + and proline accumulation in
shoot were effective mechanisms for osmotic
pressure adjustment and piant tolerance to salinity
(Pakniyat and Armion, 2007), It 1s clcar [rom the
data in Table (3) that proline content rose with
increasing salinity stress, the application ot 16000
ppm. gave the highest significant accumulation ot
proline in the leaves in spite of the presence of
GAs . In this respect. treatment with GA; secms
to nullify the harmful effects of salinity by
increasing synthesis ot different metabolites such
as proline and enhancing the biochemical and
physiological processes involved in salt tolerance

at
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(El- Yazal and Matter 2001).Stress induced
proline accumulation under water deficit stress. A
It acts as a component of an anti oxidative defense
system rather than as an osmotic adjustment
mediator (Molinari et al., 2007). The application
of GA; counteracted some of the adverse effects
of NaCl+ Cacl, salinity with accumulation of
proline which maintained membrane permeability
and increased macro and micronutrient levels
(Tuna et al. 2008).
3.6.2. Total sugars

Table (3) exhibits that the same tendency of
total sugars with increasing of salinity levels,
treatment with 16000 ppm NaCl+ CaCl, produced
significant results compared to the control which
gave the lowest values of total sugars. The current
findings are similar to the results of Pouresmaeil
e/ al. (2005) who found that salinity levels
0,100,200,500,400, and 500 mM NaCl increased
soluble sugars in Suaeda fruticosa. Uma et ul.
(2005) showed that total sugars increased
progressively with salinity levels 0,4 and 8 dS/m
on Vigna mungo. Choubisa and Vimal (2006)
indicated thal salinity 1% NaCl and [0 ppm GA3
increased total sugars in wheat plants. In addition,
El- Aziz et al. (2006) revealed that total sugars
increased with increasing of salinity levels
(1000,2000 and 3000 ppm ) on Kava senegalensis.
The above mentioned results.
3.6.3.Na, Ca and ClI content

Regarding thc effect of salinity levels on
mineral contents, Table (4) demonstraes the
progressively incrcase of Na, Ca and Cl| content
with increasing of salinity levels. The lowest
significant values occurred in the control levels,
whereas the treatment of [6000 ppm was
produced the significant highest valucs of these
mineral contents. These results are confirmed by
(Ottow er al., 2005) who showed that increasing
of Natb concentrations  were  required  tor
adjustiments of the osmotic pressure of leaves,
which were achieved by accumulation of Na+ and
compensatory decreases in calcium and sofuble
carbohydrates. Nedjimi et al., (2006) on Atriplex
halimus stated that Ca and Cf were increased with
increasing ol salinity (0.4,8.12,16,and 20 g/l CaCl,
3. In addition. Pakmyat and Armion (2007)
reported that Na accumulation n shoots of sugar
bect was an cffective mechanism for osmotic
pressure adjustment and plant tolerance to salinity
stress.
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Table (1) Effect of GA; and salinity (ppm.)(NaCl+CaCl,) on shoot and root
of Phoenix dactylifera L. cv. Bartomuda.

length (cm) of plantlets

linityB | Shoot length (cm.) Root length (cm.) |
A Con. | 10000 1400ﬂ 16000 mean Coq 10000 | 14000 16000 mean
GA3
Control [ 10.8 [ 100 |98 9.3 100 [73 |68 6.3 5.9 6.6
20 149 [145 133 ] 121 137 190 ]84 7.9 7.4 8.2
25 170 [17.0 [159 146 16.1 85 [8. 7.3 6.9 77|
30 194 (185 [i77 [1ed4 | 180 177 176 6.5 6.5 7.1
mean | 155 | 150 J142 131 | 181 |77 [70 6.7 ]

1sd (0.05)A=04
15.d.(0.05)8=03
Isd (0.05) AB= 1.1

l.sd. (0.05)A =038
1sd(0.05)B=08
ls.d (0.05)AB=1.1

Table (2) Effect of GA; and salinity (ppm.)(NaCHCaCl,) on number of leaves and roots / plantlet
of Phoenix dactylifera L. cv. Bartomuda.

IinityBF Number of leaves /plantlets Number of roots / plantlets T
A Con. 10000 | 14000 16000 | mean | Con. T10000 14000 16000 Lmeanj
GA3
Control [ 3.0 [27 24 1.7 25 3 2.5 22 1.7 2.4
20 45 [37 3.4 2.6 36 42 140 3.5 3.2 3.7
[ 25 42 [34  [30 30 34 139 T34 3.2 3.1 34
130 4 3 2.9 2.7 3.2 33 [30 29 EE 2.9
[ mean 39 [32 29 2.5 36 |32 3.0 [ 26 |
1sd. (0.05) A=0.1 15d.(0.05)A=01

l5.d.(005)B3=02
Isd (0.05) AB

15d. (005)B=0.2
15.d{0.05AB=03

Table (3) Effect of GA; and salinity (ppm.)(NaCl+CaCl,) on proline content (mg/g d.w.) and total
sugars (%)of Phoenix dactylifera L. ev. Bartomuda.

salinityB | Proline (mg/g d.w.) Total sugars (%)

A Con. 10000 14000 16000 | mean | Con. | 10000 } 14000 160@ mcar‘
GA3

Control | 0.8 10 1.04 .1 1.0 654 | 660 [ 66.1 662 | 659
[20 | 0.82 1.0 M JF 12 103 [653 662 [666 | 670 | 663

25 0.84 i1 1.2 14 1.1 656 1672 | 675 | 679 [671

30 0.84 1.2 14 15 12 659 687 |70 708 [ 689 |
|_mean 0.83 I 12 13 656 | 670 | 676 680 |

ls.d. (0.05) A=0.04
l.s.d. (0.05)B=10.05
l.s.d. (0.05) AB=0.1

Table (4) Effect of GA; and salinity (ppm.)(NaC+CaCl,) on content of Na, Ca and Cl of Phoenix dactylifera L. cv. Bartomuda.

lsd (005)AB=24

lsd (0.05)AB=0.
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I'sd.(0.05) AB =05

ww B Na mg/g d.w Camg/g d.w. Cl mg/1 OOgT
AGAS con | 10000 | 14000 | 16000 | mean | con | 10000 | 14000 | 16000 | mean | con | 10000 Fmooﬂ 16000 | mean
Con 32 42 73 92 59 25 |28 46 6.5 41 17 [23 26 | 29 24
20 29 55 69 8.9 [ 6.1 21 |31 51 6.7 43 16 |21 27 130 24
25 [28 |73 75 |88 66 2 36 B 75 a7 15 |26 27 [35 26
30 27 |76 87 |93 71 19 139 68 78 51 14 |28 29 38 27
|_mean 29 [62 76 |91 21 [34 56 71 16 |25 27 33
Isd (003)A=02 15.d(0.05) A=04 15d.(0.05) A= 0.1
15.d.(0.05)B=1.0 lsd(0.05B=03 [5.d.(0.05)B=0.2
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Fig (1): Effect of GA3(mg/l) and salinity ppm. (NaCl t CaCla) shoot and root
length, number of leaves and roots of Phoenix daciylifera L. plantlets

4 P ekl

(N (2) (3) (4) (5
(1) Control GA3 (2) Control salinity (3) Treat 1 (10000 ppm salinity)

(4) Treat 2 (14000 ppm salinity) (5) Treat 3 (16000 ppm salinity)

Fig (2) Effect of GA3(mg/l) and salinity ppm ( NaCl + CaCl,) on
acclimatization stage of Phoenix dactylifera L. plantlets

(%) 4) 3 (2) (M
(1) Control GA3 (2) Control salinity (3) Treat (1) 10000 ppm salinity
(4) Treat (2) 14000 ppm salinity (5) Treat (3) 16000 ppm salinity
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Fig.(3): Effect of GA; (mg/l)

90%

80%

and salinity (ppm) on survival percentage of
plantlets under acclimatization of Phoenix dactyli

erra L. ev.Bartomuda
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Similar results were reported by Barhoumi er al.
(2007). They reported that, Na and Cl ions content
in shoots of Aeluropus littoralis increased with
salinity levels (0-800 mM NaCl).
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