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GROWTH LIMITATION FOR I¥ VITRO CONSERVATION
OF ORANGE GENOTYPES
[12]

Wanas, Wafaa H.'; L Desouky'; A. El-Hammady® and Salwa El-Habashy, }
ABSTRACT

A simple system for medium term storage of in vitro orange germplasm cultures
was developed. When using different culture vessel types and temperature of 15 or
25°C with low light intensity (26 pEm™ s) or darkness for the in vitro storage, both
orange cvs, “Succari” and “Bedamo™ stored for 36 months with survival percentage
varied from 66.63% for Succari ¢v. in GT 25X 30 mi vessel and 77.50% for Bedamo
¢v. shoots in conical flasks (100ml) and both ¢vs incubated under low light+ 15°C,
There was considerabie limitation in Iength and number of proliferated shoots which
was associated with high survival achievement, Also, a reduction in the different pa-
rameters was achieved even with the lowest concentration of Alar (0.05-0.10 mg/ li-
tre) and ABA (10pm) added to basal MS-medium. However insignificant decrease
in survival existed after 12 and 24 months storage in vitro at 25°C. Also high sig-
nificant decrease in survival and growth parameters were associated with higher lev-
els of Alar and ABA added to the storage medium of succari cv.
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INTRODUCTION

Citrus species are considered the first
economic fruit crops in Egypt. Succari
and Ahmar Bedamo orange cvs reached
10667 feddans during 2004; while it was
20127 feddans in 1999 according to the
statistics of the Ministry of Agriculture,
Cairo (1990, 2004). This reflected the
great reduction in the area of such culti-
vars. Most citrus collections are con-
served in orchards, which experienced
loses from biological and climatic haz-
ards {(Wanas, 1999). The germplasm di-

versity for any crop must be protected
from any loss to ensure its availability for
future plant improvement (Stuessy and
Sohmer 1996).

The culture vessel and the external
environment of the culture room have
without doubt a tremendous influence on
tissue culture system, It has been reported
that type, volume and method of closure
of the culture vessel had an influence on
the longevity, morphology, growth and
morphogenesis (Wanas, 1987; McCel-
iand & Smith 1990; Kozai e al 1995;
Wanas et al 1999 and Islam e af 2005).
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Also, various methods have been shown
to reduce the growth rate of cultures and
thus to delay the subculture frequency.
Cold conditions may not be sufficient to
inhibit growth so other factors in the me-
dium such as hormones and growth retar.
dants also have been used (Wanas 1987
and Elobeidy 1997).

Slow growth regimes are used as'a
medium—term storage option. These tech-
riques enable subculture intervals to be
extended t{o between 12 months and 4
years for many species, thereby reducing
dramatically the laboratory space and
staff time required for maintenance of
cultures (Wanas et af 1986 and Wanas
1987 & 1992, 1999). Some of the factors,
which could affect preservation of shoots
of citrus, are being investigated in the
current study.

3. MATERIALS AND METHODS

This study was achieved through the
period from year 2000 until 2005 in the
Tissue Culture Laboratory, Horticulture
Department, Faculty of Agriculture, Ain
Shams University, Cairo.

Establishment of Citrus sinensis stem
node cultures

Two cultivars of orange (Citrus sinen-
sis) were used through out this study
namely; Acidless orange “Succari",
Blood orange "Ahmar Bedamo", orange.
Shoots at 10-15 cm in length were col-
lected during the growing season (March-
May) from adult trees of citrus located in
the orchard of the Faculty of Agriculture,
Ain Shams University. The stem nodes
were surface sterilized and grown for four
weeks in basal salts and vitamins of free
hormones (Murashige and Skoog, 1962)

(MS) plus 30 g!" sucrose and 7 gl agar
and maintained in the culture room for
establishment.

The explants from established cultures
were transferred to jars (85 x 50 mm)
filled with 35 ml MS salts and vitamins at
full strength plus (as mgt™) (0.2) benzyl
amino purine (BAP) and (0.5) indole-3-
butyric acid (IBA), 30 gl sucrcse, and
kept in the culture room as a stock for the
storage experiments.

2.1. In vitro storazge under minimal en-
vironmeatal conditions

Two concepts in this respect were
studied on both Acidless orange “Suc-
cari” and Blood orange “Ahmar Bedamo™
as follow:

2.1.1. Effect of culture vessel types and
different environmental condi-
tions on storage of shoot culture
of orange

In this cxperiment, the shoot tips
{10mm) from orange cvs were cultured in
the different culture vessels as follow:

1. Glass test tubes (T.'T) (15 X
150mm) capped with aluminium
foil filled with 13 ml of the media.

2. Glass tubes (G.T) (25 x 80) and
(25 x 150mm) which is capped
with screw caps or Bellco Kaputes
respectively and filled with 20 ml
of the media.

3. Glass jars (50 x 8% mm) (GJ 200
ml) and (70 x 120 mm} (350ml jar)
capped with polypropylene lids
(caps), filled with 60 m! of media.

4. Comical flask (100 mi) (C.FH)
capped with aluminium foil, filled
with 60 ml of the media. All previ-
ous ireatments stored at normal
conditions (25°Cx2).
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The cultures were incubated either at
16 h. day photoperiod and low light in-
tensity of 20 puEm™ 5™ 2t 25°C and 15°C
or in dark under 15°C, the data were col-
lected every 6 months.

2.1.2. Effect of using growth retardants
in the medium on in vitre storage

In this experiment ABA at different
concentrations (0.0, 10, 100, 500, 1000
uM and Alar: 0.0, 0.05,0.1,0.5, 1 mgl
were added to MS salts and vitamins.

Test tubes 13 x 150 mm were used in
this concept for 12 months. After ihat, the
shoots were transferred to glass tubes 25
x 150 mm. The cultures were incubated at
25°C and normal light intensity of 30
pEm--z s—l.

Each treatment consisted of six repli-
cates, three shoots for each replicate in a
completely randomized design. Duncan’s
multiple range test was employed for
means comparisons according to (Sende-
cor and Cochran, 1982).

4. RESULTS AND DISCUSSION

4.1. It vitro storage under minimal en-
vironmental conditions

4.1,1. Effect of culture vessel types and
differeat environmental condi-
tions on survival percentage of
Succari orange during in vifro
storage

Tables from 1-3 clanfy the data on
storage of Succari shoots for different
periods (12, 24 and 36 months) under

differcnt environmental conditions in-
ciuding (light or darkness) and different
temperatures (15 or 25°C). Table (1)
cleared that after storage for 12 months,
all tested vessels gave high survival per-
centages without significance among
them. Conceming the storage conditions,
there were insignificant differences
among them. Regarding the interactions,
all environmental treatments with differ-
ent types of vessels recorded 94.4-100
survival percentages with insignificant
differences among them.

Alfter storage for 24 months, all vessel
types gave high survival % without sig-
nificance among them. Regarding the
storage conditions, the storage at 15°C
either at light or darkness recorded the
highest significant survival % compared
with the storage at light +25°C which
gave the lowest significant survival%
{59.54). Regarding the interactions,
TT15x150 mm and GJ 200 ml at light+
15°C or dark showed the highest survival
%, however, the differences among
treatments were insignificant.

After 36 months of storage, the same
trend was observed for the specific effect
of both vessels types or the storage envi-
ronmental conditions. Regarding the in-
tetactions, the storage of Succari shoots
under light +15°C in GT 25x80 mm gave
the highest survival %(66.63) while, the
lowest survival % was obtained by GJ
200 ml at light +25°C (33.30). Storage at
15°C either in light or darkness gave the
best survival % after 24 months when
using TT or GT. While after 36 months
the survival% decreased to 66% ap-
proximately under 15°C+light using GT
25x80mm. So, TT and GT are considered
the best vessels for storage especially at
low temperature.
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Table 1. Effect of culture vesscl type and different environmental
conditions on survival percentage of Succari orange shoots during in vitro
storage.

After 12 months

Vessel types Light+25°C  Light+15°C Dark+ 15°C Mean

TT 15x150mm 94.433 94.33a 100.00a 96.26A
GT25x80mm 94.43a 100.00a 100,00a 98.14A
GJ200ml 100,00a 94.43a 94.43a 96.26A
CF 100ml 94.43a 100.0a 100.00a 98.14A
Mean 95 82A° 97.19A° 98.58A°

After 24 months
TT 15x150mm 61.07ab $8.67a 88.67a 79.47A
GT25x80mm 77.50a 83.00a 77.33a 79.28A
GJ 200ml 49.65b 88.67a 83.00a 73.77A
CF 100mt 49.95b 83.22a 77.55a 70.24A
Mean 59.54B° 85.89A° 81.64A°

After 36 months
TT 15x150mm 38.85b¢ 49.95a¢ 61.07ab 49.96A
GT25x80mm 38.85bc 66.63a 49.95a-c 51.81A
GJ 200ml 33.30¢ 49.95< 49.95a-c 44 40A
CF 1060ml 38 85bc 55.50a-¢ 44 30ac 46 22A
Mean 37.468° 35.31A° SLIZA

Means followed by the same letter(s) ar not significantly different from each other at 5% level.

In this concern, Wanas {1987); Ko-
zai et al (1995) and Wanas et al (1999)
discussed the influence of culture vessel
on the longevity and growth rate of stored
culiures, Also, Isiam et af (2005)
reported that the culture tube gave the
lowest weight loss from the media
and fresh weight for mint cuitures.

4.1.2. Effect of culture vessel types and
different environmental condi-
tions on number of new prolifer-
ated shoots of Succari orange
shoots during in vitro storage

Table (2) showed that after 12
months, the large vessels (GJ 200mi, CF
100ml) relatively produced high signifi-
cant mean number of new shoots
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Table 2. Effact of culture vessel type and different environmental conditions on number
of new proliferated shoots of Succari orange shoots during in vitro storage.

Adter 12 months
Vessel YPES 7 Tar25°C__ Lightt15°C__ Dark* 15°C____ Mean

TT 15x150mm L.05c 0.354 0.30d 0578
GT25x80mm 1.33¢ 0.35d 0.304 0.66B
GI200ml 2832 0.354 0.30d 116A
CF 100m! 2.50b 0.49d 0.33d LI1A
Mean 1.93A 0.388' 0.318°

Afer 24 months
TT 15x150mm 1.9%¢ 0.594 0.30d 0.95B
GT25x80mm 2.66b 0.55d 0.30d 1178
GJ200mi 4.17 0.35d 0.35d 1.62A
CF 100m 4.422 0.44d 0.44d L.76A
Mean 331A° 0.488° 0.358"

After 36 months .
TT 15xi50mm 1.97¢ 0.60d 0.56d 1.02C
GT25x80wm 2.80b 0.60d 0.60d 1.338
GJ 200ml 4.17a 0.73d 0.45d 1.78A
CF 100m! 4.17 0.564 0.564 1.76A
Mean 3.27A° 0.62B" 0.53B"

Means followed by the same letter(s) are not significantly different from each other at 5% level.

compared with small vessels {TT 15x 1§,
GT 25 x 8 mm). The differences among
them were significant. Also, the storage
at low light + 25°C gave the highest sig-
nificant mean (1.93) compared with other
treatments which produced relatively a
little number of shoots. The interactions
cleared that the highest significant num-
ber was recorded in GJ 200 ml when
stored under light + 25°C (2.83). Also,
the storage at 15°C with light or dark
gave parallel values with insignificant
differences among them. The same trend
was recorded afier 24 months as CF, also,
recorded high number of shoots.

Also, the interactions were similar except
that CF vessel under normal environ-
mental conditions recorded high signifi-
cant number of shoots as GJ 200 ml
After 36 months, both GJ 200m{ and CF
gave the highest significant mean,
whereas the lowest significant mean was
in TT (1.02). Regarding the treaiments,
low light + 25°C gave the highest signifi-
cant mean (3.27) compared with storage
in light or dark +15 °C. The interactions
cleared that CF and GJ 200ml under low
light + 25°C gave the same high signifi-
cant values. The storage at 15°C with
light or dark recorded similar lower val- -
ues.
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4.1.3. Effect of culture vessel types and
different environmental condi-
tions on length of new prolifer-
ated shoots {(cm) of Succari or-
ange shoots during in vitro stor-
age

Table (3) illustrates the effect of ves-
sel types and storage at different condi-
tions on the length of new proliferated
shoots. After 12 months, the large vessels
(GJ 200ml, CF 100ml) gave relatively
higher significant mean length of new
shoots (1.31 and 1.19) compared with
smal] vessels TT and GT .The differences
among them were significant. Also, the
storage at low light + 25°C gave highest
significant mean (2.10) compared with

other treatments which gave lower mean
length of shoots, The iateractions cleared
that highest significant length was re-
corded in GJ 200 mi and CF when stored
fow light + 25°C (2.66 and 2.66). Also,
the storage at 153°C with light or dark
gave approximately parallel values with
insignificant differences among them,

After the storage for 24 months, CF
100ml recorded the highest mean while,
TT gave the lowest sigmificant mean
{0.87). The cffect of the different envi-
ronmental conditions showed similar
trend in interaction as shownafter 12
months storage. After 36 months storage,
the data showed typical trend as after 12
and 24 months with approximately paral-
lel means with insignificant differences
among them.

Table 3. Effect of culture vessel type and different environmental conditions on length
of new proliferated shoots of Succari orange shoots during in vitro storage

After 12 months
Vessel PeS T i35°C  Lightt15°C_ Dark® 15°C Mean
TT 15x150mm 1.51b 0.63¢ 0.38¢c 091B
GT25x80mm 1.35b 0.52¢c 0.48c 0.835B
GJ200ml 2.66a 0.40¢ 0.52¢ I.19A
CF 100mi 2.66a 0.55¢ 0.72¢ 1.31A
Mean 2.10A° 0.528° 0.578°
After 24 moaths
TT 15x150mm 1.33¢ 0.71d 0.56d 087D
GT25x80mm 2.81b 0.57d 0.66d 1.34C
GJ200mt ‘ 392a 0.48d 0.62d 1.678
CF 100ml 4252 0.88d 0.72d - 1.95A
Mean JOTA 0.668 0.648"
After 36 months
TT 15x150mm 1.33d 0.77e 0.96de 1.02D
GT25x80mm 2.66¢ 0.72¢ 0.90de 1.43C
GJ200ml 3.66b 0.73e 0.83de 1.74B
CF 100ml 423 0.87de 0.96de 2.03A
Mean 2.97A7 0.778° o.92B°

Means followed by the same letter(s) are not significantly different from each other at 5% level.
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4.1.4. Effect of culture vessel types and
different environmental coadi-
tionz on survival percentage of
Ahmar Bedamo orange shoots
during in vitro storage

Tabie (4) cleared that after storage for
12, 24 and 36 months, all vessels gave
high survival % without significant dif-
ferences. Concerning the environmental
conditions, there were insignificant dif-
ferences among them after 12, 24 or 36
months. Regarding the interactions, all
treatments recorded insignificant differ-
ences among them except CF under
15°C+light which gave the lowest sig-
nificant survivai% (83.32) after 12
months, white after storage for 24 and 36
months the interactions between the two
studied variables were insignificant,

4.1.5. Effect of culture vessel types and
different environmental condi-
tions on number of new prolifer-
ated shoots of Ahmar Bedamo
orange shoots during im vitro
storage

As shown in Table (5), it is ¢lear that
the specific effect of vessel types was
similar after 12,24 and 36 months storage
as GJ 200 mi followed by CF 100 ml
were the highest in mean number of pro-
liferated shoots with insignificant differ-
ence between them. At the same time,
light and temperatures condition cleared
that low light + 25°C recorded the highest
significant mean after 12, 24 and 36
months in storage.

Table 4. Effect of culture vessel type and different  envirommental
conditions on survival percentage of Ahmar Bedamo orange shoots during
in vitro storage

After 12 months

Vesscl yDeS  17oRerds°C  Lighit13°C_ Dark+ 15°C__ Mean

TT 15x150mm 94.43ab 100.002 100.0Ca 98.14A
GT25x80mm 100.00a 100.00a 100.00a 100.00A
GJ 200ml GJ 100.00a 94.43ab 88.87ab 94 43A
CF 100ml 100.00a. 83.32b 94.43ab 91.58A
Mean 98.61A° 44N 95 B2A°

After 24months
TT 15x150mm 77.73a 88.67a 88.67a 85.02A
GT25x80mm 71.98 83.00a 77.33a 7744A
GJ 200ml 38.67a 88.67a 83.00a 86.78A
CF 100ml - 88.67a 71.50a 83.17a 83.11A
Mean 8L76A° B34.46A° 83.04A°

After 36 months .
TT 15x150mm 38.85a 60.67a 60.67a 53.39A
GT25x30mm 49.9% 44.00a 60.67a 51.55A
GJ 200m! 66.38 72.00a 60.77a 66.38A
CF 100ml 60.87a 77.50a 49.92a 62.76A
Mean 54.024° 63.54A" 58.00A" '
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Table 5. Effect of culture vessel type and different environmental conditions on number
of new proliferated shoots of Ahmar Bedamo orange shoots during in vitro

storage.

Affter 12 months
Vessel S measC Lightt13°C  Dans 15°C_ Mean ]
TT 15x150mm i.05% 0.42c 0.400 0.668
GT25x80mm 1.226 0.40c 0.40¢ 69B-
G 200ml GJ 238 0.67c 04%c Li7A
CF 100m! 2222 0.42¢ 0.45¢ LO3A
Mean 1.74A" 0.478" 0.44B"

After24 months
TT i5x1%0mm  Llibe 0.83cd 0.76de 0.928
GT25x80mm 1.2% 0.63de 0.55de 0.81B
G 200m! 261 0.62de 0.45¢ 123A
CF 100ml 236a 0.72de 0.45¢ 1.18A
Mean L83A 0.70B’ 0.55B"

After 36 months
TT 15x150mm =~ 0.7% 0666 063b 0.71B
GT25x80mm 0.75b 0.53b 0.45b 0.57B
GI 200ml 261a 0.52b 0.45b 1194
CF 100ml 2,08 0.72b 0.40b L06A
Mean 1.55A° 0.61B" 0.498'

Means followed by the same letter(s) are not significantly different from each other at 5% level,

-Also, the same trend was true after
12,24 and 36 months for the interactions
where GJ200 ml with light +25°C
achieved the highest significant number
of proliferated shoots and other regimes
showed insignificant differences,

4.1.6, Effect of culture vessel types and
different envirommental condi-
tions on length (cm) of new pro-
liferated shoots of Ahmar Be-
damo orange shoots during in vi-
tro storage

After 12 months (Table 6) it is clear
that the specific effect of vessel types was
highest in GJ 200 ml in mean length of
proliferated shoots. At the same time light

and tempergtures condition cleared that
light+ 25°C(controf) recorded the highest
significant mean after 12 ,24 and 36
months in storage. Also, the same trend
was true after 12,24 and 36 months for
the interactions where GJ200 mi with
tight +25°C achieved the highest signifi-
cant length of proliferated shoots and
other regimes showed insignificant dif-
ferences,

Cultures at any of the reduced tem-
perature- cither with light or darkness de-
pressed the growth rate and cnhanced
survival % compared with the light +
25°C regimes. The results of the present
experiment indicated that it is possible 10
extend the interval between subcultures
for at least 24 months with nearly 90%
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Table 6. Effect of culture vessel type and different environmental conditions on '_length:
of new proliferated shoots of Ahmar Bedamo orange shoots during in vitro

storage.
After 12 months ‘ _
Vessel P8 —Tiom#35°C _ Light+15°C Dark+ 13°C_ Mean

TT 15x150mm L16d 0.66¢f 0.66f 0.84C
GT25x80mm 1.55¢ 0.62¢f 0.58¢f 0.92C
GJ200ml 317 0.66ef 0.60ef  148A
CF 100ml 2.69b 0.76¢ 0.40f . 128B
Mean 2.14A° 0.678' 0.56B° o

After 24 months L
TT 15x150mm 1.30c 0.83d 0.66d 0.93B
GT25x80mm 1.58¢ 0.56d 066d - 0.9B
GJ200ml 33%a 0.66d 070d - LS6A
CF 100ml 2615 0.70d 0.90d L40A
Mean 221A° 0.69B" 0.738' |

After 36 months AT
TT 15x150mm 0.88¢ 0.66¢ 0.58¢ 0.71B
GT25x30mm 0.92¢ 0.46¢ 0.56c 0.658
GJ 200mi 3.3% 0.56¢ 0.70¢ 1.53A
CF 100mi 233b 0.70¢ 0.76c REX
Mean 1.86A" 0.598" 0.65B"

Means followed by the same letter(s) are not significantly different fom each other at 5% level.

survival under light or darkness at 15 or
25°C. The cultures showed reduced
growth (as presented by low number of
shoots and lower length) and did not re-
quire transfer or any other renewed pro-
cedure to extend the overall storage term.
However survival percentage was higher
only at 15°C + light after 36 months, for
both cvs when using conical flasks.

That means that the type of culture
vessel can play an important role, and has
a strong effect on growth and survival
percentage during the storage period.
Monette (1986) found that the small size
of the kiwi culture vessel led to a de-
crease in length and number of shoots.
Islam et al {2005) reported that beneficial
effects of larger air volumes or larger
vessels interpreted by causing a better

composition of the gaseous components
as carbon dioxide, oxygen and ethylene,
mainly by retarding accumnulation of un-
favourable gases,

The authors suggested that th.e vessel
type affects the internal CO,; ethylene
and other volatiles in the airspace within
the comainer, which in tum had a
stronger influence on gas exchange.
Moreover, the vessel shape affects the
amount of medium exposed to the atmos-
phere inside the vessel, whichcan: affect:
the rate of moisture loss and diffusion of
gaseous compounds. The vessel closures
are important due to the control of the
release of gaseous compounds.built up
during plantlet growth and the control
of moisture loss (Kavanagh .at . al
1991).
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4.2. Minimal growth medium with
growth retardants

4.2.1, Infleence of Alar (BY9) on the
survival percentage and growth
of Succari orange shoots in vitro
at 25°C.

After storage for 12 months (Table
7), high significant survival% (85.92) was
compared with 65.0% survival after stor-
age for 24 months. Concerning the effect
of different concentrations of Alar, there
were insignificant differences between
zero, 0.05 and 0.10 mgl” of Alar, with
survival % (83.31, 86.0 and 83.17), re-
spectively followed by 0.5 mgl" which
recorded (77.50). While the lowest sig-
nificant survival was recorded with 1.0
mgl" (55.17). The interactions revealed
that the storage for 12 months with
0.05,0.10 and 0.5 mgl® Alar recorded
high survivai% (100, 88.67 and 88.67)
with insignificant differences. The lowest
survival % obtained afier storage for 24
months with Alar at 1.0 mgt .

The storage for 12 and 24 months re-
corded insignificant difference between
the numbers of new shoots (Table 7).
Regarding the role of trcatments of Alar,
0.10 mgl” gave the highest significant
mearn (2.33) while 0.05, 0.5 or 1.0 mgl"
gave lower significant values than zero
level. The interactions revealed that stor-
age for 12 months with Alar at 0.10 mgi*
recorded the highest significant number
of new proliferated shoots (2.52) fol-
lowed by the (2.14) after storage for 24
months. Other concentrations at 0.50 or
1.0 mg!" recorded the lowest mean after
12 and 24 months.

The mean length of new shoots re-
corded insignificant differences between
the two storage periods (12, 24 months).

Regardin% the role of Alar, (0.10, 0.5,
1.00 mgl™) showed significant decrease
in mean length compared with the con-
trol. While 0.05 was insignificantly lower
than control. The intcractions revezled
that Alar at 0.05 mgl? with either storage
for 12 or 24 months gave the same mean
(1.50) with significant differences with
other treatments except the control.

Table 7. Effect of Alar (B%) on the sur-
vival % and growth of Succari
orange shoots stored in vitro at

25°C.
Survival%
Alar as Storage period
| (mgl-') 12 months 24 months __Mean
0 94 83a 72.18ab 8331A
0.05 100.0a 72.00ab 86.00A
0.10 88.67a T1.67ab 83.17A
0.50 88.67a 66.33ab  77.50AB
1.00 66.33ab 44 00b 55.178
Mean  85.92A° 65.00B°
Number of new proliferated shoots
0 1.97a 3.00a 2.48A
0.05 1.74b 1.70b 1.73B
0.10 2.52a 2.14ab 233A
0.50 1.00¢ 0.93¢c 0.96C
1.00 0.72¢ 0.08¢c 0.76C
Mean 1.59A" 1.57A
Average of new shoots
0 2.16a 3.08a 2624
0.05 1.50a 1.30b 1.50A
0.10 0.98b 0.92b 0.95B
0.50 0.90b 0.80b 0.35B
1.00 0.63b 0.75b 0.69B
Mean 1.23A° 1.41A°

Mezns followed by the same letter(s) are not
significantly different from each other at 5%
levet
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4,2.2. Influence of Abscisic acid (ABA)
on the survival and growth of
Succari orange shoot cultures
stored in vitro at 25°C

Survival of Succari orange shoots
(Table 8), after storage for 12 months,
gave highest significant survivai%
(94.36) comparcd with storapge for 24
months (53.20). Regarding the effect of
ABA, all concentrations of ABA gave
insignificant differences among them
except ABA at 1000pM which showed
the lowest mean significant survival
%{63.58). The interactions between ABA
conc. and storage peried  revealed that
the storage for 12 months with 10,100
and 300uM ABA recorded the highest
survival% (94.33-100). The lowest sur-
vival % appeared after storage for 24
months with ABA at 1000 uM (38.30).

The storage for 12 and 24 moaths re-
corded insignificant difference in num-
bers of new shoots. Regarding the role of
treatments of ABA, significant differ-
ences were recorded between (0 and 10,
1000 and aiso between (10,100 and
500,1000). The interactions revealed
insignificant differences between treat-
ments in the effect on number of prolifer-
ated shoots during storage except for the
significant reduction at 500 and 100 M
after 24 months storage (Table 8).

The storage for 12 and 24 months, re-
corded insignificanmt difference in the
lengths of the new shoots. Regarling the
role of treatments of ABA, 0 and {0pM
levels gave the highest significant means
{2.98 and 2.08), respectivcly compared
with the other concentrations, which re-
corded insignificant differences among
them. The interactions revealed that ABA
at 100, 500 and 1000pM decreased the
shoot length either after storage for 12 or

24 months started to decrease the length
of the new shoots. Also other concentra-
tions recorded the lowest means with
insignificant differences among them
{Table 8).

Table 8. Effect of Abscisic acid (ABA)
on the survival and growth per-
centage of Succari orange shoots
stored in vitro at 25 °C.

ABA Storage period
as 12 24 Mean
(uM)  months  months
Survival®
0 88.80b  72.18b 8049A )
10 100.0a 66.33bc 83.I7A
50 94.33a 5500c T4.67A
100 100.0a 44.00c 72.00A
1000  8R%.67h 38.50¢ 63.388B
Mean 94.36A° 53.20B°
Average number of new pro-
liferated shoots
0 26l1a 3.00a 2.85A
10 1.50a 1.17a 1.33B
100 1.25a 1.00a 1.12B
500 1.00a 0.75b 0.87C
1000 1.08a 0.75b 0.92BC
Mean 1 49A° 1.33A°
Average length of new shoots
0 2.16a 3.80a 2.98A°
10 2.33a 1.83a 2.08A
100 0.92b 0.75b 0.83B
500 0.58b 0.41b 0.50B
1000 0.58b 0.33b 0.458B
Mean 1314 1L4ZA°

Means followed by the same letter(s) are not
significantly different from each other at 5%
level
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It is worthy to mention that growth re-
tardants or growth inhibitors could limit
growth during storage of shoots with or
without the establishment of longevity of
shoot cultures. The use of growth inhibi~
tors has been attempted by (Roca et af
1982 and Wanas, 1987) for cassava and
pear germplasm. Haowever, the authors
indicated that ABA was detrimental to
some varieties.

Elobeidy {1997) added ABA at 1M
to shoots of “"Shobra' pear storage media
at 4°C. The percentage of survival was
reduced in the presence of ABA in the
culture media. ABA has a negative effect
on the efficiency of the storage of cul-
tures at low temperatures.

Saftner and Wyse (1984) reported
that the rapid ¢fect of ABA on sucrose
transport indicates a relatively close asso-
ciation between the physiological activi-
ties of ABA and the operation of active
transport system. Thus ABA affected the
accumulation of sucrose and other assimi-
lates in certain tissue,
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