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ABSTRACT

This study was developed to improve shoot and root induction in
vifro propagation of date palm cv. Sukarri using various micronutrient
elements salts (MnS0O,4,411,0), (ZnS0O4,4H,0) and (CuS0O4,7H,0) of
ditferent concentrations which added to three media formulation (M1,
M2 and M3). Shoots derived from somatic embryos germination were
used as explants in the multiplication stage for a period of 30 days of
culture.  Shoots length, shoot number and leaves number were
evaluated and measured. The shoots were separated and sub-cultured
(o the rooting medium and for 45 days. Same evaluations and
measurements were repeated. At the multiplication stage the highest
shoots number were formed with the lowest concentration of (MnSOy,,
AH120), (ZnSO4, 4H20) and (CuSO4, 7H20) supplemented in Ml
medium. However, the rooting stages the highest concentrations of the
microelements supplemented in M3 medium were found the best to
develop the highest numbers of roots. ?
Isey Words: In vitro propagation, Micronutrient, Multiplication stage,

Rooting Induction.

INTRODUCTION

Date palm is a monocotyledonous and dioecious species
belonging to the Arecaceae family, is widely cultivated in arid regions
of the Middle East and North Africa (Al-Khayri, 2001). It is
considered as one of the most important cash crops in the Middle Fast
us about 70% of the total production of dates is from Arab world,
Worldwide about 3000 named date palm cultivars exist, though some -
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names are probably synonyms, the result of a local or national name
given to one cultivar which also exists in another location under
another name. It is propagated sexually through seeds and vegetatively
by offshoot (Bonga, 1982).

When plants are grown from sceds, about half of the palms turn
out to be males while the other half would be female. However, it can
be identified only at the time of flowering. Moreover, the plants
obtained through seeds are genetically heterogeneous. Consequently,
for uniformity of the orchards date palms cultivars should be
propagated through offshoots only. The use of plant tissue culture to
supplement propagation by offshoots became necessary since the first
attempts at date palm propagation by tissue culture (Reuveni et al.,
1972).

Somatic embryogenesis is a very important method for plant
propagation, but it requires further genetic investigations to be
employed with safety for true to type progeny in some
monocotyledons as oil palm Elaeis guineensis. This technique also
provides a rapid system for production of large number of genetically
uniform and disease free plantlets for agriculture and forestry.
Regeneration of date palm by somatic embryogenesis has been
reviewed by Tisserat (1984), and Branton and Blake (1989) Somatic
embryo should closely resemble their zygolic counterparts with
appropriate root, shoot and cotyledonary organs and there should not
be any vascular connection with the mother plant and should be able
to grow into an independent plant and the protocols of somatic
embryogenesis of date palm needs to be improved.

For long time research scientists had evidence that, both
laboratory and field testing, to show that micronutrients are beneficial
to plant growth and reproduction. Micronutrients are as important as
the primary and secondary nutrients in plant nutrition. However, the
amounts of micronutrients required for optimum nutrition is much
lower. Soil and foliar applications are the most prevalent methods of
micronutrient addition but the cost involved and difficulty in obtaining
high quality micronutrient fertilizers are major concerns with these in
developing countries. Variation exists within crops and varieties/
genotypes/hybrids — in their  response  to  various treatments
(Abo- Rekab, 2010, farooq ct al 2012). .

Recent studies have been focusing on the use of various
microelements such as Manganese (Mn), Zinc (Zn) and cupper (Cu) to
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fmprove plant tissue culture. Mn 18 necessary lor. ?h«: |1::)\;:lcillllznnl:t~l:));
chloroplast ultra-structure und. pluys's an nnpm"lu!n (s aligee
penctions, although it can be toxic at high cnm;cn(.l.mm‘l'(:l:.u.li i) ;
2004), Zn deficient plants suffer ll'})ln rcducu.‘d cn‘/:ylm«. .u'. 1\{;“;0. ,|,yf|
consequent diminution in - protein, puclcnc acid .m]« (. |.‘1 o
ants deprived of zinc often have short internodes

nihesis, Pl ( L :
it 1980). High concentration of Cu can be

snall leaves (Eichhorn,

H ! A1 1 PO " lcll
*{oxle, although various authors report strong INcreases of growth wl

Wi reny 1995)
Cu iy added (Dahleen, 1995). ik :
The objective of this research was to develop reliable method for

multiplication and rooting of the date palm by regulating the addition
of some micro-clements.

MATERIALS AND METIHODS

‘The present study was carried out through 2012 and 2013 at llu.
Central Laboratory of Date Palm Research and Development, Agric.
lLes, Center, Giza, Egypt. ‘ S R
Plant materials: the explants were germinated shoots from inducec
embryogenesis of date palm cv. Sukarri.

i jic e edium
I'reparation of basic nutrient mec i i
The media were prepared by adding 50 ml of modified Iv!b snlls
medium (Murashige and Skoog, 1962) to 11010(;111liz;asks.xcc::i);?;:r
i aH2P04.2H,0; mg ol;
supplemented with 170 mg/L Nal l2l_0 21105 MR
;‘(',I()l ,:w,/l, glutamine; 0.1 mg/L thiamine HCI; 0.5. mg/L pyudoxu‘n.l,
6 5 mg/L nicotinic acid; 0.1 mg/L biotin; 7 g-L punl'}cd agar; l3;) n?.;:,/ J
sugar; This media was autoclaved at 120 C° for 20 minutes at 15 psi.

Shoot multiplication induction ‘ : ik
(icrmil:ulcd shoots of 0.5 ¢m in length dCl:lVCd 1..r(‘>m sonlllt::;
embryos germination were transferred to the b'us‘llc311:;::“1.:;&]1‘11;&8 .
supplemented by 0.5 mg/l. BA, 0.1mg/L NA'A an i, o
concentrations of microlclcm_cnls u,\s|151;03“(l)"d‘-l.‘y :l(l))fb‘;l(lll)l."-c“ll\c B
«dia were placed in three jars. Alte d : o
::::t(ll\ll‘:c:v;:::lllcuvc number were counted and lljc slll.o'ut. Iglnlxll);llllxL (;v.:ls‘
measured by centimeter, All cul}urc trcuuncnls.\:/ulx]u 111;‘0;“ -
2742C° under 2000 lux illumination by cool white fluorese

for 16 hours photoperiod.
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Root induction

Multiplied shoots were transferred to the basic nutrient medium
supplemented by 1.0 mg/L NAA and 3 different sets of concentration
of the micronutrient elements as shown -in table (1). The different
treatments were incubated in a growth chamber at 27+ 2C° under 4000
lux illumination by cool white fluorescent light for 16 hours
photoperiod. After 45 days of the transfer, the roots and leaves

numbers were counted and the root length and shoot length were
measured.

Table (1): Different concentrations of the micronutrient clements
that were used within the three cultured media.

Concentration in media (ing/L)

Micronutreint elements

Control | M1 M2 | M3
MnSO,. 4110 0 0.1 [ 025 | 0.5
ZnS0,. 411,0 0 1 2.5 5
CuSO0,. 71,0 0 0.05 ] 0.15 | 0.3

Statistical analysis

Both experiments were arranged in a complete randomized
design and data were analyzed according to methods described by

Snedecor and Cochran (1980). The averages were compared using
L.S.D test.

RESULTS AND DISCUSSION

Date palm needs optimum amounts of minerals for their best
growth. Optimization of the supplying of macro and micro nutrient
supplements is necessary to increase quantitative, qualitative and
economical output of date production (Saleh 2008).

e Multiplication culture

After 30 days, the explants were found to form shoots with good
leaves. Only shoots with average from 3.0 to 5.0 were counted in this
study. The increasing in the shoots length varied from 0.43 to 0.73 cm
per explants and the leave number approximately from 3.7 to 7.0.

The results shown in figure (1 and 2) indicated that the
microelements (MnS04.4H,0, ZnSO,4.41,0 and CuS04.7H,0) of
different concentrations enhancing of the shoot number, shoot length

and leaves number of cultured explants compared to the control
(Table 2).

LT EF LI, ""-1‘""‘3

: E { different concentrations of microelements on
R E;:;fec:‘:m number, shoot length and leaves number ?t
the multiplication stage after 30 days of culture in
which A represent the best results (M1) and B
represents control.

The shoot numbers were formed with the lowest concentrations
of (MnSO4, 4H20), (ZnSO4, 4H20) and (CuSO4, TH20) added‘ ltp tt;‘/ﬂr
medium gave the highest significant number of shoots among a! c?j t fn
treatments. In addition, shoots grown on M2 and M37 cu!ture mS X 1ut
gave similar results that recorded 4.007, 3.667 respectively. Shoots
grown on the control medium recorded the lowest result (3 shoots). .

As presented in the same figure (2), the p‘!easured paramet;rs 0
all treatment indicated that the micronutrient elements haTh no
significant improvement of shoot length .and leaves numbc;.A es:i:
results are in accordance with these obtained by Bekheet, S. |' ;nh
Saker, M.M. (1998), El-Hlammady, A.A (1999) and Al-Khaliffah,

N.S. (2000).
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Figure (2): The effect of different concentration of some micronutrient
elements on shoot number, shoot length and number in
multiplication stage of date palm cv. Sukarri.

Table (2): Effect of different concentration of some micronutrient
elements on shoot number, shoot length and number in multiplication
stage of date palm cv. Sukarri.

Concentration (mg/L) | Shoot number  Shoot length | Leave number
Control 3.0B 0.8333 A 4.667 A
M1 5.00 A 0.6000 A 7.00 A
M2 4.007 AB 0.4333 A 6333A
M3 3.667 AB 0.7333 A 5.333A
Mean 1.632 0.4285 3.723
LSD 0.05

¢ Rooting culture

Shoots formed in the shooting stage medium were separated and
transferred to the rooting medium in this study. Results of rooting stage
after 45 days of culture are shown in figure (3) which indicated that the
addition of micronutrient elements of Mn SO, 4H,0, Zn SO4.4H,0 and
CuS04.7 H20 leads to increase the root quality in this study specially the
root numbers.

Data in figure (4) show significant differences in the root number,
the M3 medium was the most effective by forming the highest amount of
root numbers which presented 3.0 numbers, In addition, it is noted that at

low level or without the micronutrient element, the formation of root
mimber was lower than M3 medium.

¢ v el
vlmcct of different concentrations of micronutrient elements on the

AR h and leaves number at the
ber, root and shoot lengt _and |
m:l:: ::agc'ul'tcr 45 days of culture in which A represent M3, B
represent M1 and C represent control medium.

m Root number
50 oo m Root length
m Shoot length
m Leaves number .

=N W > u

& 7

oncentration of some micronutrient
root length, shoot length and
f date palm cv. Sukarri. E

Figure (4): Effect of the different ¢
£ ( elements on the root number,
leave number in the rooting stage o
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; jl‘hcse data clearly indicated that root and shoot length did not
exhibit any significant difference between all treatments, According to
these {esulls, the rooting stage was practically successful as a protocol
for micropropagation. ( Tisserat 1984, Al-Maari and Al-Ghamdi
1997, El-Sharabasy et al (2001), El-Sharabasy et al, 2009).

T:.lble (3).: Effect of the different concentration of some
micronutrient elements on the root number, root Iength, shoot

length and leave number in the rooting stage of date palm cv
Sukarri. ;

Concentration(mg/L) | Root number | Root length | Shoot length | Leave number
Control 1.333B 1.00 A 2167 A 2.00 B
M1 1.333B 1.35A 4.607 A 2.00B
M2 1.667 B 1.500 A 3.167A 2.667 A
M3’ 3.000 A 1.33 A 4.667 A 2.00 B
Mean 1.373 0.7259 2.627 0.5756
L.S.D 0.05
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