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ABSTRACT

Explants of Lilium longiflorum produced in vi-
tro in the first part of this study were used in the
current work.

The highest shoots weight grown in vitro was
scored by applying BA at 5 ppm. Plantlet weight,
leaves number and weight, roots number and
length reached their significant highest values at
30 g of sucrose/l. At sucrose concentrations of 60
g/l, roots weight and bulb diameter, length and
weight were significantly the greatest.

INTRODUCTION

The genus Lilium, of the family Liliaceae, con-
sists of about 80 species and a considerable num-
ber of varieties and hybrids. Easter lily (L.
longifiorum) is undoubtedly the most commonly
used as container plant (Everett, 1981)

The need to import lily bulbs of good strains
every year make it necessary to adopt the tissue
culture technique in order to provide the needed
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amount of bulbs and flowers instecad of getting
them from abroad.

The aim of this study was to establish an
applicable protocol for the rapid micropropa-
gation of Lilium longiflorum in order to get
both plants for flowering and bulbs for plant-
ing.

Cytokinins play an important role in shoots
proliferation in the tissue culture technique.
George (1993) stated that the requirement for a
particular cytokinin was sometimes noted for the
promotion of adventitious shoots formation. For
example, BA promoted axillary bud proliferation
of Castanea, whereas kinetin was without effect.
Similarly, kinetin produced only single shootss
from Prunus shoots cultures. It was necessary to
use BA to obtain multiple shootss. Level of cyto-
kinins represents an important factor that affects
the culwred explants. A big range of concentra-
tionss was mentioned in the literature. Gan-
gaprasad et al (2003) working on Utleria salicifo-
lia (Fam. Asclepiadaceae) found that the multipli-
cation and bud formation occurred with BAP at
low concentrationss (0.1 ppm). Thao et al (2002)
stated that shootss of Alocasia x amazonica and A,
cucullata (Fam. Araceae) developed directly on
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MS medium supplemented with 10 mg/l BA (ben-
zyladenine). Zhu et al (2003) showed that length
of the apple rootsstock M26 shoots explants de-
creased with an increase in the concentrations of
benzyladenine (and IBA) in the multiplication
medium. Similar results were obtained with the
addition of kinetin in the elongation medium.

However, in a few cases the presence of any
kind of a cytokinin was not necessary, while fail-
ure of cytokinins to induce proliferation was re-
ported in other ones. Bertsouklis et al (2003) as-
certained that node explants of Globularia alypum
(Globulariaceae) gave 2 shootss per explant when
cultured on solid MS medium without plant
growth regulators.

Sucrose concentrations

The level of sucrose in media influenced to a
great extent the outcome of the tissue culture
process. Faria et al (2004) studied the in vitro
growih of Dendrobium nobile (Fam. Orchidaceae)
using different sucrose concentrationss (0, S, 10,
20 and 60 g/litre), in a modified ¥2 MS medium,
They mentioned that sucrose is a very important
component in the in vitro culture media, serving as
a source of carbon and energy. A high multiplica-
lion rate was observed in plants cultured in me-
dium supplemented with 60 g sucrose/litre, even
without the addition of plant hormones.

MATERIALS AND METHODS

This is the second part of a study carried
out in the Tissue Culture Laboratory of the
Transplant Production Project, Faculty of Agri-
culture, Ain Shams University through three
successive years (2002-2004).

Glass jars of 11.5 cm height x 6.5 ¢m di-
ameter with their polypropylene caps were
used. Murashige and Skoog 1962 (MS) basal
medium was prepared. This medium con-
tained, in addition to the prescribed salts
and vitamins, 30 g/l sucrose, 7 g/l agar and
either different concentrationss of 2 cyto-
kinins in experiment 1 or different concentra-
tionss of sucrose in experiment 2. It was ad-
justed to pH 5.8. Jars were filled with 40 ml]
of the MS medium, and autoclaved at 121°C for
20 minutes under 1.05 kg/cm2 pressure, left to
cool and stored at 25+2°c for one week before
being used in order to exclude contaminated jars.

Basal parts of leaves of Lilium longiflorum
grown in vitro (in the first part of this study)

were inocubated in these jars in aseptic condi-
tions. After inoculation, jars were incubated at
25/20°C (day/night) £2°C, 70% relative hu-
midity. Two fluorescent tubes/shelf were in-
stalled at 30 cm above explants to provide light
intensity of 2200-2400 lux at explants level.

Experiment 1

A completely randomized experiment in a fac-
torial design was carried out to study two factors
affecting multiplication process, i.e. the types of
cytokinin as a main plot and the concentrations
used as a subplot, with 6 replicates (jars) in each
subplot. The two cytokinins used were:

1 - Benzyladenine (6-benzylaminopurine)

2 - Kinetin (6-furfuryl aminopurine),

referred to for short as BA or BAP and KI or
Kin, respectively. These two cytokinins were used
at concentrationss of 0, 0.10, 0.25, 0.50, 0.75, 1.0,
2.5,5.0,7.5, and 10 ppm.

Experiment 2

Six treatments of MS media were prepared.
Each treatment contained a certain level of su-
crose. These levels were: 10, 20, 30, 60, 90 and
120 g sucrose/l. In vitro grown shootss, each com-
prised 3 leaves, were inocubated on these different
treatments, with 6 replicates in each treatment.
These treatments were arranged in a com-
pletely randomized design.

Total chlorophyll content was determined in
shootss using the method described by Moran
(1982) and all weights measured were fresh
ones.

N.B.: all weights measured were fresh ones.

Data of these experiments were statistically
analyzed using SAS 1995 computer program,
and means were compared by L.S.D. method
according to Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

Experiment 1. Effect of cytokinin types and
concentrations on Lilium explants

1-1- Effect of cytokinin types and concentra-
tions on shoots number Table (1)

a~ There was no significant effect of cytokinin
types on shoots number.
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This result conlradicts with the f{indings of
some authors. Mendcs (1999) observed that cul-
tures of Thymus mastichina were multiplied in
Collet modificd medium. BAP was the best cyto-
kinin during multiplication phasc. Mishra and
Sreenath (2003) mcntioned that among the vari-
ous growth rcgulators cvaluated, BA was the most
clfective in the induction of shoots buds ol Coffea
bengalensis (Fam. Rubiaceac). Pirinc ef al (2003)
mentioned that the number of shootss of the dip-
loid Diyarbakir watcrmelon cultivar "Surme” per
explant was approximatcly more than 50% higher
when BA was used compared to kinctin. YanJu
et al (2004) carricd out a study to determine the
best condition for the multiplication of Elaeagnus
angustifolia. They found that benzyladenine was
the most eflcctive growth rcgulator among the
cytokinins involved (benzyladenine. kinetin, thidi-
azuron and zcatin).

b— Shoots number was affectcd significantly by
cytokinin concentrations. The highest shoots
numbcer was induced by using cytokinins at §
ppm. However, this rccord was not signifi-
cantly dilferent (rom those resulted by using
cytokinins at 2.5, 7.5 and 10 ppm. The sig-
nificant lowest shoots numbers resulted from
using the lower range of concentrationss, i.c.
0, 0.10, 0.25 0.50 and 0.75 ppm. At | ppm
concentrations, the resultant number was not
significantly different from either the first
group or the sccond one.

A lot of workers noticed the effect of cytokinin
concentrations on shoots numbcer. Mishra and
Sreenath (2003) rcported that shoots buds of Cof-
Jea bengalensis (a wild collee spccies) were in-
duced from explants incubated in (MS) medium
supplemented with BA (2.5-10 mg/litre), The {re-
quency of shoots regencration was positively cor-
related with the concentrations of BA. Zhu et al
(2003) showed that multiplication rate of the apple
rootsstock M26 incrcased with an increase in the
concentrations ol benzyladenine (and IBA) in the
multiplication medium. Similar results were ob-
tained with the addition of kinetin in the elonga-
tion medium.

¢ — There was no significancy in the interaction
between cytokinin typess and concentrationss
cffect on shootss number. Despite this fact, as
the concentrations of cithcr BA or Kin rose,
shoots number increascd to its utmost with
BA at 2.5 ppm or with Kin at 5 ppm. Using

higher levels of these growth regulators had a
negative cffect on this character.

The cffect of a certain types of cytokinins at a
definite tevel was shown by many rescarchers.
The highest number of shoots was recorded for
explants cultured in media containing 0.5 mg
BAP/litre as mentioned by Mendes (1999) on
Thymus mastichina, Pirinc et al (2003) on the
diploid Diyarbakir watermelon cultivar “Surme”,
Sudhakaran and Sivasankari (2003) on Ocinuun
basilicum, explants maintained that kinetin at 1.0 -
1.5 mg/! gave the highest shoots nuinber.

On the contrary, Palai and Das (2002) stated
that concentrations of BAP higher than 6 mg
BAflitre inhibited shoots multiplication from api-
cal meristem explants of Musa balbisiana cv.
Muguni. Sharma ef al (2003) claimed that kinetin
at all levels (0-5 mg/litre) failed to inducc shoots
regeneration of wheat genotypess DI 9, UP 2338,
Raj 3765, WH 147, PBW 343 and W 542

1-2- Effect of cytokinin types and concentra-
tions on sheots weight (g) Table (1)

a — The elfect of cytokinin types and concentra-
tions on shoots weight was found to be sig-
nificant. In average, using BA resulted in
shootss being heavier than those grown in the
presence of Kin.

b — The cytokinin concentrations exerted a signifi-
cant influence on shoots weight. Values of
shoots weight increased gradually with the
rise in cylokinin level. However, this increase
was not always significant, espccially be-
tween each two adjacent levels used. In gen-
eral, the heaviest shootss were a resulted of
applying cytokinins at 5 ppm, while the light-
est shootss were those treated with cytokinins
at 0, 0.10, and 10 ppm.

¢ -- The interaction between cytokinin types and
concentrations proved to be significant. In
both typess of cytokinin used, shoots weight
increased gradually with the concentrations to
a certain peak, to decrease again with the con-
tinuous increase in concentrations. With Kin,
the highest shoots weight, achicved at 1 ppm,
was significantly lower than the highest
shoots weight scored by BA at 5 ppm.

The effect of cytokinins on shoots weight was
studied by many scientists Brum et al (2002)
reported that the highest values for fresh matler
weights of aeriat parts of fig (Ficus carica) were
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obtained in the culture media supplemented with
BAP at 2.0 mgflitre. Gollagunta et al (2004)
stated that BAP increased the biomass in the
shootss of Hosta tokudama 'Newberry Gold' dur-
ing stage II (multiplication phase).

1-3- Effect of cytokinin types and concentra-
tions on shoots length (cm) Table (1)

a ~ The influence of cytokinin types on shoots
length was significant. In average, kin appli-
cation resulted in longer shootss compared to
those grown in the presence of BA,

This result is in accordance with that obtained
by Sudhakaran and Sivasankari (2003) who
mentioned that shootss of Ocimum basilicum were
longer in kinetin-supplemented media whereas
BAP-supplemented media showed reduced shoots
length. However, GenLin ef al (2003) reported
that BA was found to be suitable for the height
growth of adventitious shootss of llex latifolia
from nodal segments.

b — There was a significant effect of cytokinin
concentrations on shoots length. The more the
concentrations increased from 0 to 1 ppm the
longer the shootss were, with that at 1 ppm
being significantly the longest. Higher cyto-
kinin levels resulted in deterioration in shoots
length, with that at 10 ppm being significantly
the shortest.

In this concern, Bhalla and Mulwa (2003)
stated that inclusion of 2 mg benzyladenine/litre in
the medium produced the highest shoots length of
macadamia (Macadamia tetraphylla cv. Johnson,
a highly valued nut tree crop). Levels above 2 mg
benzyladenine/litre in the medium produced
stunted shootss. Zhu et al (2003) showed some-
what similar results as mentioned before.

¢ — A significant effect of the interaction between
cytokinin typess and concentrationss on
shootss length was detected. In case of BA,
shootss, in general, got longer as concentra-
tionss increased from 0 to 1 ppm. As BA con-
centrationss increased to 10 ppm, shoots
length decreased to its significant lowest
level. Situation with Kin was somewhat simi-
lar, although the significant longest shootss
were obtained at lower Kin level. .
The effect of cytokinins types and concentra-
tions on shoots length was investigated by a lot of
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workers. Sebastian et al (2002) reported that the
shootss of Rotula aquatica (Fam. Boraginaceae)
were transferred for elongation to woody plant
medium fortified with 0.5 mg kin/l.

Brum et al (2002) stated that the highest val-
ues for the lengths of aerial parts of fig (Ficus
carica) were obtained in the culture media sup-
plemented with BAP at 2 mg/litre. Benniamin ef
al (2004) stated that nodal segments of Crateva
magna, Fam. Capparidaceac (a medicinal plant)
cultured in MS medium supplemented with 2 ppm
BAP produced multiple shootss with the greatest
length (63.240.92 mm). Beura ef al (2003) men-
tioned that MS medium containing 4 mg BAP/litre
gave the greatest shoots length from single elon-
gated buds of Gladiolus cv. American Beauty.

1-4- Effect of cytokinin typess and concentra-
tionss on leaves number Table (1)

a — Leaves number was not significantly influ-
enced by the types of cytokinin. However, BA
induced more number of leaves than those in-
duced by Kin.

b — Cytokinin concentrations affected ieaves num-
ber significantly. As long as the concentra-
tions increased, this character increased,
though inconsistently, to reach its significant
highest level at 7.5 ppm. Further increase in
cytokinin concentrations to 10 ppm affected
leaves number negatively.

¢ — The interaction between cytokinin typess and
concentrations on leaves number was found to
be statistically significant. The highest leaves
number was achieved by incorporating BA at
7.5 ppm in the media. The corresponding re-
cord in case of Kin, though lower was a result
of using only 5 ppm.

In this respect, Nagaraju et al (2003) con-
cluded that supplementation of BA (0.5-2.0
mg/litre) in the media increased leaves number of
Cymbidium Lunavian Atlas explants.

1-5- Effect of cytokinin types and concentra-
tions on shoots content of total chlorophyll
(mg/g fresh weight) Table (1)

a — The effect of cytokinin types on shoots content
of total chlorophyll was not significant. How-
ever, this content was higher when using BA
than when Kin was the cytokinin used.

Annals Agric. Sci., 51(2), 2006
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b -~ Cytokinin concentrations did not affcct shoots
content ol total chlorophyll significantly.
However, highest contcnt was obtained at the
concentrations of | ppm.

¢ — Effect of the interaction between cytokinin
types and concentrations on shoots content of
total chlorophyll was not a significant onc.
However. highest shoots content of total chlo-
rophyll in gencral was a result of using BA at
! ppm. The highest record with Kin was

found with the 7.5 ppm trcatment.

The influence of BA and kinetin on
chlorophyl! content varied among different plant
materials. Gusev e al (1989) remarked that
reducing the BA concentrations in MS medium
icreased the contents of chlorophylls a and b in
cxplants of both Ficus elastica and Scorzonera
spp (Fam. Compositae). However, Saadawy
{2000) working on two orchid species found that
the highest content of total chlorophyll was
achieved by adding BA in MS multiplcation
medium at | ppm for Laelia anceps or at 5 ppm
for Cvmbidium devonianum.

1-6- Effect of cytokinin types and concen-
trations on roofs number Table (2)

a — Cytokinin types had a significant influence on
roots number. The presence of BA in the cul-
wre media gave significantly lower number of
roots compared ic the corresponding number
given hy Kin.

b - Cytokinin concentrations exerted a significant
negative clfect on roots number. Significant
highest roots number was found in explants
grown in media free of cytokinins. The more
the cytokinin concentrations increased, the
less the rootss were produced. Significant
lowest roots numbers were those found in
media supplemcnied with cytokinins at 7.5 or
10 ppm,

¢ - The effect of the mteraction between cytokinin
types and conccnrrations on roots number was
significant. The presence of BA in the media
seemed detrimental to roots growth rendering
it nil at almost all BA concentrationss. On the
contrary, the usc of Kin was not so drastic.
Roots number decreased gradually as Kin in-
creased from O ppm to 10 ppm.

Cytokinins arc gencrally not in favor of roots
induction. BA has a notorious reputation in this

Asmaa Abdel Gayed; Saadawy; Ibrahim and Warda Aly

concern more than that of kinctin. Munis(vamy et
al (2002) reported that plantlets of Coffea liberica
produced rootss on media supplemented with dif-
fcrent levels of benzyladenine (0.1, 0.2, 0.5, 1.0
and 2.0 mg/1). however, increasing the concentra-
tionss of benzyladenine inhibited rooting. On the
contrary, Kumar et al (2004) mentioned that the
regenerated shootss of Gerbera jamesonii were
rootsed on MS medium containing 1 mg/l BAP (+
0.t mg/l IAA).

Table 2. Effect of cytokinin types and concentra-
tions on roots growth / explant.

Roots number/ explant  Roots length / explant
Cytokinin types
Conc. (ppm) y A
Mecan Mcan
BA  Kin of BA Kin of
conc. conc.
0.00 233a 246a 2402 176a-c 1.74a-c 1.75a
0.10 0.0Mc 238 1.2i1b 003e 182ac 092b
0.25 0.04c 2.54a 1296 0.02e 2.04ab 1.03b
0.5 0.00c 242a 1.21b 000e 208a !04b
0.75 000c 2.37a 1.08b 0.00e 1.60bc 0.80b
1.00 008 200a 104b 00ic 1tdic 072b
2.50 0.00c 121b 0.60c 000e 079d 040c
5.00 0.00c 0.50c 0.25cd 000e 0.2te O.llcd
1.50 000c 017c 0084 0.00¢ 0.15e¢ 007d
10.0 0.00 0.29c 0.15d 0.00e 007e 0.03d
Meanof types 355 1.61a 0.18b L19a
LSD at 5% of
Types
0.17 0.14
LSD at 5% of
Conc.
0.39 032
LSD at 5% of
Intet. 0.55 0.450

1-7. Effect of cytokinin types and concentra-
tions on roots length (cm) Table (2)

Roots length was affccted by cytokinin types,
concentrations and their interaction in almost the
same way as roots number was affected. In this
connection. Brum ef al (2002) mentioned that the
highest vatues for the lengths of rootss of fig (Fi-
cus carica) were obtained in the culture media
supplementeu with BAP at 2 mg/litre.

Annals Agric. Sci., 51(2), 2006
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Experiment 2- Effect of sucrose concentrations
in the mediuin

2-1- Effect of sucrose concentrations on plantlet
weight (g) Table (3)

Sucrose concentrations affected plantlet weight
significantly. Increasing sucrose concentrations
from 10 to 20 g/l increased plantlet weight signifi-
cantly. At 30 g of sucrose/l plantlet reached its
highest significant weight. Higher concentrationss
of sucrose, i.e. 60, 90 and 120g/l, significantly
affected plantlet weight inversely.

The effect of sucrose concentrations in the tis-
sue culture media on plantlet weight was studied
by many workers. Gollagunta et al (2004) inves-
tigated the elfects of sucrose concentrations (10-
70 g/1) in the media on the growth of Hosta toku-
dama ‘'Newberry Gold'. They remarked that
shootss cultured in 50 and 70 g/l media sucrose
had less leaves chlorosis than those cultured in 10
and 30 g/l media sucrose. Endogenous concentra-
tionss of soluble sugars (glucose, fructose, and
sucrose) in the shootss increased linearly as the
sucrose concentrations in the media increased
from 10 to 70 g/l during stage II (multiplication
phase). As a result of that, shoots biomass in-
creased with increasing media sucrose concentra-
tions. Increased media sucrose levels during the
multiplication cycle has a positive, long-term ef-
fect on plant morphology and quality.

Table 3. Effect of sucrose concentrations on vege-
tative growth / plantlet.

Sugar Leaves
Plantlet Shoots Leaves
concen- weight
weight length number/
trations @y
(g) (cm) plantlet
(¢:4)] plantlet
10 0.72¢ 11.35b 8.58¢c 044c
20 1.55b 1461 a 10.96 b 0.89b
30 - 194a 1458 a 1579a 1.01a
60 1.67b 10.08 ¢ 5.134d 0.334d
90 0.75¢ 5.83d 4864d 0.10¢
120 0.42d 429¢ 3.81d 0.06¢
LSD at 0.18 1.02 1.45 0.10
5%

2-2- Effect of sucrose concentrations on shoots
length (cm) Table (3)

Shoots length increased significantly as su-
crose concentrations increased from 10 to 20 g/l.
At 30 g sucrose/l the increase in shoots length was
not significant. Further increase in sucrose concen-
trations to 60, 90 and 120 g/l caused a significant
decrease in shoots length.

Faria et al (2004) studied the in vitro growth
of Dendrobium nobile (Fam. Orchidacease) using
different sucrose concentrationss of 0, 5, 10, 20
and 60 gflitre in a modified %2 MS medium. They
reported that an increase in plant height was ob-
served in plants cultured in medium supplemented
with 60 g sucrose/litre, even without the addition
of plant hormones. Rafique et al (2004) found
that sucrose at 60 g/1 in MS medium containing
BA at 0.23 ppm had a significant effect on shoots
length of 4 cultivars of potato (Solanum tubero-
sum). Pounders and Nyochembeng (2005) men-
tioned that tissue culture propagation effi-
ciency for colored callas (Zantedeschia sp.) cvs.
Florex Gold, Garnet Glow, Majestic Red, Mango,
Pink Persuasion, Pot of Gold and Rubylite Pink

- Ice was improved, as reflected in propagule size,
‘by increasing sucrose levels in production media

from 30 g/liter up to 120 g/liter.

»

2-3- Effect of sucrose concentrations on leaves
number Table (3)

Leaves number/plantlet was significantly in-
fluenced by sucrose concentrations. Raising su-
crose concentrations from 10 to 20 g/l was re-

:{lected in a significant increase of this number.

The highest significant leaves number was a re-
sulted of 30 sucrose g/l. Further increase of su-
crose concentrations to 60, 90 and 120 g/l had a
detrimental impact on leaves number.

»

2-4- Effect of sucrose concentrations on leaves

weight (g) Table (3)

Sucrose concentrations in the media affected
leaves weight significantly. As long as this con-
centrations increased from 10 to 20 and 30 g/,
leaves weight increased significantly. Higher con-
centrationss, i.e. 00, 90 and 120 decreased this
character significantly.

Annals Agric. Sci., 51(2), 2006
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2-5- Effect of sucrose concentrations on roots
number Table (4)

Roots number/plantlet increased as sucrose
concentrations increased in the media from 10 to
20 g/l. At 30 g/l of sucrose, roots number reached
its significant highest level. Higher sucrose con-
centrationss (60, 90 and 120 g/l) suppressed
rhizogenesis significantly. '

Faria et al (2004) studied the in vitro rooting
of Dendrobium nobile (Fam. Orchidacease) using
different sucrose concentrationss (0, 5, 10, 20 and
60 ghitre), in a modified Y2 MS medium. They
mentioned that sucrose concentrations in the cul-
ture medium did not influence the in vitro plant
rooting. Fatima et al (2005) studied microtuber
induction in an indigenous potato cultivar PARS-
70 at different sucrose levels (30, 60, 90 and 120
2/1) supplemented in MS medium. They remarked
that number of rootss was better at 60 g/l sucrose
concentrations in MS medium.

2-6- Effect of sucrose concentrations on roots
weight (g) Table (4)

Roots weight/plantlet was affected by sucrose
concentrations significantly. As sucrose concentra-
tions increased from 10 to 20, 30 and 60 g/1, roots
weight increased significantly. At higher sucrose
concentrationss (90 and 120 g/1), roots weight de-
creased significantly.

In this regard Gollagunta et al (2004) investi-
gated the effects of sucrose concentrations (10-70
g/1) in the media on the growth of Hosta tokudama
‘Newberry Gold'. They remarked that roots bio-
mass increased with increasing media sucrose
concentrations.

2-7- Effect of sucrose concentrations on roots
length (cm) Table (4).

Roots length was significantly influenced by
sucrose concentrations. The significant longest
rootss ‘were those produced in media supple-
mented with sucrose at 30 g/l. All changes in this
concentrations, either negative or positive, induced
shorter rootss.

Rafique ¢f al (2004) found that sucrose at 60
g/l in MS medium containing BA at 0.23 ppm had
a significant effect on roots length of 4 cultivars of
potato (Solanum tuberosumy).

Table 4. Effect of sucrose concentrations on roots
growth / plantlet.

Sugarcon-  Roots Roots Roots

centrations number / weight length
(g plantlet  (g)/plantlet  (cm)

10 329¢ 001c 0.80e

20 11.46¢ 0.15¢ 259¢

30 33.00a 046a 536a

60 18.79b 0.52a 440b

90 12.86 ¢ 0220 289¢

120 6.31d 0.09d 1.59d
LSD at 5% 2.99 0.06 0.74

2-8- Effect of sucrose concentrations on bulb
number Table (5)

Sucrose concentrations had a significant effect
on bulb number/plantlet. This number increased
significantly as concentrationss increased from 10
to 20 g/l. Applying sucrose at 30 g/l gave rise to
the significant highest value. More sucrose in the
medium, i.e. 60, 90 and 120 g/l produced less
number of bulbs.

In this respect, Rafique ef al (2004) found that
sucrose at 60 g/l in MS medium containing BA at
0.23 ppm recorded the maximum number of mi-
crotubers of 4 cultivars of potato (Solanum tube-
rosum). Staikidou ef al (2005) stated that with
Narcissus cv. St. Keverne and cv. Hawera, in-
creasing the carbon supply (sucrose) stimulated
bulblet production.

2-9- Effect of sucrose concentrations on bulb
weight (g) Table (5)

Bulb weight/plantlet was influenced signifi-
cantly by sucrose concentrations. Bulb weight
increased significantly as sucrose concentrations
increased from 10 to 20 g/l. At 30 g sucrose/l, bulb
weight decreased insignificantly. Adding 60 g
sucrose to one litre of medium resulted in the sig-
nificant heaviest bulb weight. At higher sucrose
concentrations, i.e. 90 and 120 g/l bulb weight
decreased significantly. This might be attributed to
plasmolysis imposed on bulb cells due to high.
sucrose concentrations.

In this connection, Staikidou et al (2005)
stated that with Narcissus, increasing the carbon
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supply (sucrose) stimulated total dry matter accu-
mulation. In Narcissus cv. St. Keverne total dry
matter accumulation and dry weight per bulblet
were stimulated by increasing the sucrose supply
from 19.0 to 37.9 g C/1 (45 to 90 g sucrose/l). The
Narcissus cv. Hawera showed similar responses to
sucrose at 37.9 g C/1 (90 g sucrose/l). BongHee et
al (2005) stated that sucrose improved bulblet
growth on in vitro grown shootss of Lilium orien-
tal hybrid 'Casablanca’. Bulblet growth was effec-
tively performed on MS medium containing 60 g/l
sucrose, where bulblet weight reached an average
of over 1100 mg.

2-10- Effect of sucrose comcentrations on bulb
height (cm) Table (5)

Bulb height was significantly influenced by
sucrose concentrations. Significant longest bulbs
were produced on media supplemented with su-
crose at 60 g/l. Lower sucrose concentrations, i.e.
10, 20 and 30 g/l, produced bulbs measuring sig-
nificantly less than the above-mentioned value.
Higher sucrose levels (90 and 120 g/1) resulted
also in significantly shorter bulbs.

2-11- Effect of sucrose concentrations on bulb
diameter (cm) Table (5)

Sucrose concentrations exerted a significant ef-
fect on bulb diameter. Sucrose at 30 and 60 g/l
resulted in producing the significant widest bulbs.
Both lower sucrose concentrationss (10 and 20 g/1)
and higher ones (90 and 120 g/1) produced thinner
bulbs. The significant thinnest bulbs were those
grown on media supplemented with sucrose at 120

g/l

2-12- Effect of sucrose concentrations on scale
number/bulb Table (5)

A significant effect was detected for sucrose
concentrations on scale number/bulb. At sucrose
concentrationss of 10, 20 and 30 g/, scale num-
ber/bulb scored the highest significant records.
Although there was no significant difference be-
tween these three values, scale number at 20 g
sucrose/l was the greatest. Further increase in su-
crose concentrationss to 60, 90 and 120 g/l, af-
fected this character significantly.

2-13- Effect of sucrose concentrations on num-
ber of days to leaves yellowing and bulb
formation Table (5)

Number of days to leaves yellowing and bulb
formation was influenced significantly by sucrose

concentrationss. As 10, 20 or 30 g of sucrose were
added to one liter of medium, more days were
needed for the bulbing process, with the later
value being significantly the greatest. At higher
sucrose concentrationss (60, 90 and 120 days),
these days decreased significantly.

The above-mentioned effects of sucrose could
be interpreted on the light of work done by
Fuentes et al (2005) who reported that coconut
(Cocos nucifera L.) plantlets grown in vitro with
high exogenous sucrose (90 g/l) had reduced pho-
tosynthetic activity that resulted in a poor photo-
synthetic response. These plantlets also had low
amounts of ribulose 1,5-bisphosphate carboxylase
(Rubisco) protein, low Rubisco activity, and re-
duced growth despite showing high survival when
transferred to the field. Decreasing the medium's
sucrose concentrations from 90 to 22.5 g/l or 0 g/l
resulted in increased photosynthetic response to
light and CO2 along with increased Rubisco and
phosphoenolpyruvate carboxylase (PEPC) activi-
ties and proteins. However, plantlets grown in
vitro without exogenous sucrose died when trans-
ferred ex vitro, whereas those grown with inter-
mediate exogenous sucrose showed intermediate
photosynthetic response, high survival, fast
growth, and ex vitro photosynthesis. Thus, exoge-
nous sucrose at moderate concentrations decreased
photosynthesis but increased survival, suggesting
that both in vitro photosynthesis and exogenous
sucrose reserves contribute to field establishment
and growth of coconut plantlets cultured in vitro.

Table 5. Effect of sucrose concentrations on bulb

growth/ plantlet.
No. of
days to
Sugar Bulb Bulb leaves
Bulb Bulb Scale
concen- num-  weight yellow
height  diame- number/
teations ber/ gy and
(cm) ter (cm) bulb
((.7)] plantiet plantlet bulb
forma-
tion
10 1.33¢ 022d 1.03bc 091c 11.50a 86.29d
20 1636 034b 107b 1.03b 12542 125.04c
30 354a 031bc 1.06bc 1.26a 11.67 23a.83a
60 171b 065a 1.26a 128a 996b 168.50b
9 1.14cd 035b 1.08b 094c 806c 87.36d
120 106d 024cd 098c 083d 783c 67.50e
LSD at 0.20 0.08 0.10 0.07 1.14 272
5%
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SUMMARY AND CONCLUSION
1- Multiplication

The cytokinin types had a significant effect on
shoots weight, shoots length, roots number and
roots length. Using BA resulted in shootss being
significantly heavier than those grown in the pres-
ence of Kin. However, Kin application resulted in
longer shootss compared to thosc grown in the
presence of BA. The presence of Kin in the culture
media gave significantly greater number of rootss
and longer rootss compared to the corresponding
number and length given by BA.

Cytokinins concentrations exerted a significant
negative cffect on roots number and length. Sig-
nificant highest roots number and length were
found in cxplants grown in media free of cyto-
kinins. Shootss produced with cytokinins at 1 ppm
were significantly the longest. Higher cytokinin
levels resulted in deterioration in shoots length.
The heaviest shootss and greatest number of them
were a result of applying cytokinins at 5 ppm.
However, shoots number at 5 ppm was not signifi-
cantly different from those resulted by using cyto-
kinins at 2.5, 7.5 and 10 ppm. As long as cytokinin
concentrations increased, leaves number in-
creased, to reach its significant highest level at 7.5
ppm. On the contrary, cytokinin concentrations
did not significantly affect shoots content of total
chlorophyll.

In case of BA, shootss got longer as concentra-
tions increased from 0 to 1 ppm. Situation with
Kin was somewhat similar, where the significant
longest shootss were obtained with Kin at 0.5
ppm. With Kin, thc highest shoots weight,
achieved at | ppm, was significantly lower than
the highest shoots weight scored by BA at 5 ppm.
The highest leaves number was achieved by incor-
porating BA at 7.5 ppm in the media. The corre-
sponding record in casc of Kin was lower and was
a result of using it at 5 ppm.

2 - Sucrose concentrations

Sucrose concentrationss of 20 and 30 g/l pro-
duced significantly the longest shootss. At sucrose
concentrationss of 10, 20 and 30 g/l, scale num-
ber/bulb scored the significant highest records.
Although there was no significant difference be-
tween the abovementioned values, shoots length
and scale number at 20 g sucrose/l were the great-
est. At 30 g of sucrose/l, plantlet weight, leaves
number and weight, roots number and length, bulb

Asmaa Abdel Gayed; Saadawy; Ibrahim and Warda Aly

number and the number of days to leaves yellow-
inge and .bulb formation reached their significant
highest values. Higher concentrationss of sucrose
significantly affected these characters inversely.
At sucrose concentrations of 60 g/l, roots weight
and bulb diameter were significantly the greatest.
The same parameters at 30 g of sucrosc /l werc
lower but not significantly different,

Significant longest and heaviest bulbs were
produced on media supplemented with sucrose at

60 g/l.
RECOMMENDATIONS

Using BA at the multiplication stage at 2.5
ppm was suitable to get the highest number of
shootss. The presence of sucrose in (he medium at
30 g/l is better for the best shoots production,
while using it at 60 g/l suits bulb formation to a
great extent. :
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