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ABSTRACT

INTRODUCTION

Grape (Vitis vinifera 1.) is a major
fruit crop used as Fig. grape in Egypt. It ranks
on 2™ position after citrus. Grape (Vitis
vinifera L.) is propagating mainly through
conventional method such as stem cutting,
layering and grafting, Conventional method of
propagation is sometimes hampered by seed-
ling heterozygosis, space and time consuming,
cutting dormancy and limited yield. Also most
of serious discase such as fungi, viral and
bacterial diseases is spread by infected source
of propagation materials (Jaskani et al., 2008).
The improvement in production and quality of
grapes can be achieved through incorporation
of unconventional propagation method like
tissue culture which is adopted an established

method for the commercial propagation of
grape varicties (Chee and Pool, 1985; Gray
and Klein, 1987; Cholvadova 1989; Lee and
Wetzstein, 1990; Lewandowski, 1991,
Abdrabboh, 1995, Abdrabboh, 2002 and
Jaskani et al, 2008). Micropropagation of
woody plant species is an increasingly applied
technique and its feasibility depends on the
shoot multiplication rate from subculturing
shoots and percentage of roots per shoot.
Rapid micropropagation of grapevine can be
carried out by combining shoot proliferation
and rooting of new shoots. The present study
describes the in vitro propagation of grape cv.
Fantasy seedless using shoot tip and leaf disks
from field grown vines as initial explants.

MATERIALS and METHODS

This work was carried out in 2006 and
2007 period in tissue culture lab at Horti-
cultural Department, Faculty of Agriculture,
Al-Azhar University, to study the effect of
some growth regulators on micropropagation
of Fantasy seedless grapevines. Different

explants from Fantasy Secdless grape were
used i.e. shoot tips (0.3-0.5cm) and leaf disks
(0.5cm?) were dissected. The explants sterili-
zed using 10% solution of Sodium hypochlo-
rite (NaOC1) “Clorox” for 15 min then rinsed
three times in sterile distilled water. Therefore,
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the explants were cultured in Petri dishes (100
x 20 ml) filled with 40 ml of MS (Murashige
and Skoog, 1962) basal medlum supplemen-
ted with 30 g’ sucrose, 7g"' agar and adjusted
to pH 5.7 before being autoclaved at 121°C for
15 minutes. The cultured petri dishes were
incubated for 2 weeks under dark conditions
before shifting light for 16 hrs at 27 + 2°C.
These cultures were used as a mother stock for
the subsequent proliferation experiments.

The following experiments were done.

1. Initiation stage.

1.1. Effect of growth regulators on callus
production and plant regeneration.

To check for the effect of growth
regulators on callus induction and plant rege-
neration of Fantasy Seedless grapevines, MS
medium supplemented with auxins such as 2,
4- Dichlorophenoxy acetic acid (2, 4-D) at
0.0, 0.1 and 1.0 mg/L or 4-amino 3,5,6 trich-
loropicolinic acid (picloram) at 0.0, 0.5 and
0.75 mg/L. and Benzyladenin (BA) as a source
of cytokinins at 0.0,0.2 and 1.0 mg/L either
alone or in combinations were used in initia-
tion stage. In this regard, five explants per
plate and five replicated Petri dishes per treat-
ment were used. Calli and shoot fresh weight

(g/petri dish) were recorded as a growth
parameter.

2. Multiplication stage.

2.1. Effect of BA on shoot multiplication.
This experiment was conducted to

study the effect of BA on shoot multiplication

of Fantasy seedless grapevines. So, shoots

which were obtained from the initiation stage
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were transferred to test tubes containing MS
medium supplemented with BA at concen-
trations of 0.0, 0.5,1.0 and 2.0 mg/L . Shoots
number and length (cm) / explant were recor-
ded as growth parameters. Shoot cultures were
subjected to light with photoperiod of 16 h
/day. One explant per tube and 9 replicated
test tubes were used.

3.Rooting stage.
3.1.Effect of growth regulators on root
formation.

This experiment was carried out to
study the effect of adding both Naphthalene
acetic acid (NAA) and Indole butyric acid
(IBA) at 0.0, 0.1 and 1.0 mg/L etther individ-
ually or in combinations on root number and
length of Fantasy Seedless grape variety. One
explant (shoot) per test tubes and 9 replicated
test tubes were used. Root number and length
(cm) were recorded as root growth para-
meters. A complete randomized block design

was adopted in the experiment.

Statistical analysis.

The obtained data were subjected to
analysis of variance (ANOVA) according to
Snedecor and Cochran (1968) using Mstat
program. Least significant differences (L.S.D)
were used to compare between means of
treatments according to Waller and Duncan
(1969) at probability of 5%. Means in each
row followed by the same letter(s) are not
significantly different.

RESULTS AND DISCUSSION

1. Callus production.

1.1. Effect of growth regulators on callus
production and piant regeneration.

1.1.a. Effect of 2,4- D.

Data in Fig.(1) clear that both leaf
disks and shoot tip explants of Fantasy
seedless grape produced callus when cultured
on MS medium supplemented with 2, 4-D at
either 0.1 or 1.0 mg/ll, while negatively
responded on a medium free from 2, 4-D. In
this regard, leaf disk explants showed higher
callus fresh weight (g) at all given 2, 4-D
concentrations than shoot tip explants. The
data in Fig.(1) also showed that 2, 4-D at 0.1

mg/L gave the greatest callus fresh weight for

all tested explants. Moreover, increasing con-
centration of 2, 4-D up o 1.0 mg/L decreased
callus fresh weight. These resulis are in
somewhat agreed with that obtained by Cheng
and Reish, (1989). They cleared that grape
explants produced callus when cultured on
Nitsch and Nitsch (NN) medium supple-
mented with 0.1 or 0.2 uM 2, 4-D. Also with
Abdrabboh, (2002) who confirmed these
results whereas he declared that only callus
was obtained when shoot tips of some grape
varicties and rootstocks cultured on MS
medium supplemented with 0.1 or 1.0 mg/L 2,
4-D.



Micropropagation Of Fantasy Seedless Grapevines

Ho 329

Lot trw_

Flg (1) " Effect of supplementmg the culture medium with dlﬂ'erent concentrations of 2 4-”'

D on callus production of Fantasy seedless grape .

1.1.b. Effect of picioram (Pic).

Data in Fig. (2) indicate that MS
medium supplemented with picloram induced
callus production from different tested exp-
lants at all used concentrations while the
control treatment did not respond. Increasing
picloram concentration led to decrease in
callus fresh weight in all tested explants.
These results are in agreement with the obtai-
ned by Furmanowa et al. (1997). They clai-
med that Tacus var. hatfidii formed callus
when cultured on WR medium supplemented
with 10 uM picloram. The data in Fig.(2) also
cleared that leaf disk explant was superior
than shoot tip explants in callus production.
Abdrabboh,  (2002) reported that shoot tip
explants of some vine varieties and rootstocks
produced callus when cultured on MS med-
ium supplemented with picloram.

1.1.c. Effect of BA.

Data in Fig. (3) clarify that supple-
menting of MS medium with BA level
encouraged raising shoots from shoot tip
explants at all given concentrations while the
leaf disk explant did not respond. Meanwhile,
shoot formation expressed as (g/dish) increa-
sed progressively by increasing BA concen-
trations in the culture medium. These results
are in harmony with the findings of
Abdrabboh, (2002) who reported that shoot tip
explants of some vine varieties and rootstocks
gave only shoots when cultured on MS med-

ium supplemented with BA at different
concentrations.

1.1.d. Effect of combinations between 2, 4-
D plus BA.

Data in Fig. (4) show that all com-
binations of 2, 4-D and BA concentrations
enhanced callus production in all tested
explants. 2, 4-D at 0.lmg/L gave callus
greater than that obtained with 2, 4-D at high
concentration 1.0 mg/L plus BA at 0.2mg/L or
1.0mg/L. Also, 2, 4-D at higher concentration
(1.0mg/L) plus BA at different concentrations
caused a reduction in callus production in all
tested explants. Leaf disk explants showed an
increase in callus fresh weight (g/dish) in
comparison to that of shoot tip explants.
Moreover, 2, 4-D at 0.1mg/L plus BA at 1.0
mg/L. gave the best results regarding callus
formation in both leaf dish and shoot tip
explants. Leaf disk explants were superior to
shoot tip explants in callus production.
Control treatment did not respond for callus
production. These results are in coordination
with the findings of Lebrun ef al. (1985). They
claimed that anthers of Vitis rupestris cv.
Rupestris St. George formed callus when
cultured on NN medium supplemented with
6uM 2, 4-D and 1.0uM BA. The results also
are in agreement with that of Salunkhe er al.
(1997). They reported that anthers of Vitis
latifolia L. cultured on NN medium formed
callus when the medium supplemented with
20uM 2, 4-D and 9pM BA.
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Fig. (2): Effect of supplementing the culture medium
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Fig. (3): Effect of supplementing the culture medium with different concentration of BA on i
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Fig. (4) Effect of supplementing the culture medium with different concentrations of 2, 4- '

D and BA on callus production (g/dish) of Fantasy seédless grape.

l1.1.e. Effect of combination between
picloram plus BA.

Data in Figs.(5 and 10) cleared that
MS medium supplemented with picloram plus
BA was effective in increasing callus produc-
tion in all tested explants. In this regard, the
best callus formation was obtained when MS
medium was supplemented with 0.5 mg/L
picloram and 1.0 mg/L of BA (Fig. 10 A).
Meanwhile, explants of leaf disks reflected
higher callus formation than that of shoot tip
explants. Control treatment did not produce
any callus. The results also cleared that increa-
sing the concentration of picloram from 0.5
mg/L to 0.75 mg/L plus BA at any given con-
centration decreased the callus fresh weight in
all tested explants, These results are in har-
mony with that of Reisch, (1986) who claimed
that picloram at 0.1 or 0.25 uM plus 1.0 uyM
BA led to an increase in callus production at
the base of explants which cultured on MS
medium. The results are also agreed with that
obtained by Abdrabboh, (2002) who cleared
that best callus formation of some vine
varieties and rootstocks was obtained when
MS medium was supplemented with 0.5 mg/L
plus BA at 1.0 mg/L.

2. Proliferation of shoots
2.1. Effect of BA

Data in Figs.(6 and 10) indicate that
shoot number / explants increased progressi-
vely by increasing BA concentration up to 2.0
mg /L. BA where it attired a maximum number
then decreased by 1.0,0.5 and 0.0 (control)
treatments. These results are coordinated with
the findings of Rieach, (1986) who reported
that MS medium supplemented with BA at 0.0
1.0 2.5 50 7.5 or 10.0 pM were stimulate
shoot proliferation from shoot tip explants of
four grape cultivars. Data in Fig.(6) also verify
that shoot length was progressively increased
by increasing concentration of BA in the
medium. In this regard, the highest value of
shoot length (cm) was obtained when MS
medium supplemented with 2.0 mg/LL BA
compared with the other treatments including
control. These results are in agreement with
those obtained by Baydar,(2000) who reported
that the highest shoot formation of grape -
explants was obtained when MS medium was
supplemented with 2.0 mg/L BA. Also with
Abdrabboh (1995 and 2002) who confirmed
these results as he stated that shoot length of
the tested vine varicties and rootstocks was
increased by increasing BA in MS medium
whereas it attained maximum value at 2.0
mg/L BA,
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3. Rooting of shoots.

3.1. Effect of growth regulator on root
formation.

3.1.a. Effect of NAA.

Data presented in Fig. (7) show that
the greatest number of roots per shoot was
obtained when MS was supplemented with
0.1 mg/L. NAA in comparison with other
treatments including control. The roots
number decreased as NAA concentration
mncreased in MS medium from 0.1 to 1.0
mg/L. However, control treatment did not
respond whereas no roots were obtained on
MS medium without NAA. Moreover, root
length of shoots of Fantasy seedless grape
variety increased when MS medium supple-
mented with NAA at 0.1 or 1.0 mg/L. Maxi-
mum root length was occurred when MS
medium was supplemented with NAA at 0.1
mg/L compared with other treatments inclu-
ding control. The results also cleared that root
length of shoots decreased when NAA con-

. centration in the growth medium increased
from 0.1 mg/L to 1.0 mg/L. These results are
in  agreement with that obtained by

Abdrabboh,(2002) who claimed that shoots of

some vine varicties and rootstocks possessed

&
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the greatest root length when cultured on MS
medium supplemented with 0.1 mg/L. NAA.

3.1.b. Effect of IBA.

Data presented in Fig. (8) indicate
that IBA had the same trend of NAA where
the highest average root number / shoot was
obtained when MS medium was supple-
mented with 0.1 mg/L IBA. However, the root
number / shoot was decreased by increasing
IBA concentration in the medium. On the
other hand, control treatment did not give any
response. These results are in agreement with
that of Abdrabboh, (2002) who reported that
shoots of some vine varietics and rootstocks
had the best root formation expressed as root
number / shoot cultured on MS medium
supplemented with IBA at 0.1 mg/L. He also
claimed that root number/shoot was decreased
by increasing IBA concentration in the
medium, while no roots were obtained when
shoots were -cultured on MS medium free
from IBA. Jaskani et al (2008) supported
these results as they claimed that maximum
rooting percentage (80%) occurred when MS
medium was supplemented with 10 wm IBA.

rag/L}

Fig. (7): Effect of supplementing the culture medium with different concentrations of NAA

on root number of Fantasy seedless grape.

Results in Fig.(8) also cleared that
shoots of Fantasy seedless formed roots when
cultured on MS medium supplement with IBA

at different concentration. Root formation
expressed as root length (cm) was occurred on
MS medium supplemented with IBA at 0.1 or
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1.0 mg/L in comparison to control treatment
which did not respond. The results also
cleared that increasing IBA concentration in
the medium from 0.1to 1.0 mg/L led to a
decrease in shoot length.

3.1.c. Effect of combination between NAA
and IBA

Results in Figs. (9 and 10) showed that
root number /shoot of Fantasy seedless grape
variety increased when the MS medium
supplemented with combination of NAA and
IBA at different concentrations in comparison
to control. Root number / shoot attained the
maximum value when MS medium supple-
mented with combination of 0.1 mg/LL NAA
and 1.0 mg/L IBA (Fig Sand Fig. 10 C).
However, MS medium free of auxins did not
respond. These results are go in line with that
obtained by Lewandowski (1991) who clai-
med that shoots of Vitis labrusca L . cv.
Delawere had the best root formation exp-
ressed as roots number /shoot when cultured
on half strength MS medium supplemented
with 0.001 mg/L NAA and 0.005 mg/L IBA.

Also, Abdrabboh, (2002) reported that
the best root formation expressed as root
number/shoot of some vine varieties and
rootstocks was occurred when MS medium

Annals Of Agric. Sci., Moshtohor, Vol. 47(2), 2009

supplemented with combination of 0.1 mg/L
NAA and 1.0 mg/L IBA. Also it is cleared
that MS medium supplemented with combi-
nation of NAA and IBA increased root length
(cm) in comparison to control treatment. The
best results regarding root lengths were obtai-
ned when MS medium was supplemented
with combination of NAA and IBA at 0.1
mg/L. for each. The data also showed that
increasing the concentration of NAA from
0.1mg/L to 1.0mg/ | combined with 0.1 or 1.0
mg/ | IBA led to a reduction in root lengths as
compared with that obtained at 1.0mg/L NAA
in the combination. Shoots cultured on MS
medium free from auxins failed to form roots.
These results can be confirmed by the findings
of Lewandowski (1991) who cleared that
shoots of Vitis labrusca cv Delaware were
formed roots when cultured on half strength
MS medium supplemented with 0.001mg/L
NAA plus 0.005mg/L IBA. Also, Abdrabboh,
(2002) reported that shoots of some vine
varieties and rootstocks possessed the greatest
root length (cm) when cultured on MS
medium supplemented with 0.1 mg/L. NAA
and 0.lmg/L of IBA. He also added that
increasing the combination from 0.1 of each
auxin tol.0 mg/L led to a reduction in root

length.

0

‘5 gl
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Rt NodSheost

Flg(8)

on root number of Fantasy seedless grape variety.
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Fig. (10): Callus production on 0.5 mg/ | picloram and 1.0 mg/L BA; B. Shoot

multiplication on 2.0 mg/ | BA; C. Root development on 0.1 NAA and 1.0 mg/L
IBA.
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