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Abstract: An i vitro micropropagation method by somatic embryogenesis was developed for
Gladiolus anatolicus (Boiss.) Stapf using leaves of ir vifro shoots obtamed from lateral buds. Lateral buds
removed from sterilized fresh corms were placed on Murashige and Skoog (MS) medium supplemented with
various concentrations of N°-benzyladenine (BA) for shoot culture establishment. The highest number of shoot
per lateral bud explant was on MS medium supplemented with 2 mg L™" BA (11.00+0.38). To induce somatic
embryogenesis, leaves of in vitro shoots obtained from lateral buds were used as explant. Calli were obtained
from middle and basal region of leaf explant cultured on MS basal medium supplemented with different
concentrations of ¢-naphthaleneacetic acid: N°-benzyladenine (NAA:BA) ratio and without growth regulators.
The highest rate of callus formation was obtained from basal part of leaves cultured on MS medium containing
5mg L7 NAA in darkness (8020.41%). Creamy-white and friable calli produced numerous somatic embryos on
MS basal medium supplemented with 0.1 mg L' BA within 4 weeks in light (On avarage 30 structures per
callus). Well-developed somatic embryos were germinated on MS medium supplemented with 0.1 mg L.7' BA
and reduced sucrose concentration (20 g I.7"). On this medium 40% of the somatic embryos develepod into
plantlets. Cormlet formation was observed on MS basal medium (30 g L' sucrose) containing same

concentration of BA.
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INTRODUCTION

Natural propagation rate of many geophytes,
mcluding Gladiolus, 15 low. Plant micropropagation a
novel biotechnological method for rapid mass production
of plants, has been found valuable in the propagation of
geophytes (Hussey, 1975, 1986; Krikorian and Kann,
1986). Somatic embryogenesis 1s the fastest plant
micropropagation method and somatic embryos can also
be encapsulated in various gels to form synthetic seeds
that can be easily stored and transported long distances
(Ghosh and Sen, 1994). Although there are many reports
onn  Gladiolus micropropagation (Ziv et af, 1970,
Ginzburg and Ziv, 1973; Dantu and Bhojywar, 1987, 1992;
Kim et al., 1988; Kumar et al., 1999), only a few number of
studies presented dealing with its somatic embryogenesis
(Stefaniak, 1994; Tometsune ef al., 1994; Remotti, 1995).

Gladiolus anatolicus (Boiss.) Stapf is a monocot
belonging to the Iridaceae family, an endemic plant of
Southwest Anatolia. Moreover, because of its striking
appearance this spring flowering cormous species has a
great potential to use as an ornamental. G. anatolicus
would be of great importance for breeding programs to
produce high quality Gladioli for flower market.

The present study 1s the first report on induction
of somatic embryogenesis from callus cultures of
G. anatolicus. The development of this protocol has

opened up the possibility for large-scale clonal
propagation of G. anatolicus.
MATERIALS AND METHODS

Plant material: In this study, leaves of in vitro shoots
obtamned from lateral buds of fresh corms of Gladiolus
anatolicus (Boiss.) Stapf were used as explant.

Media preparation: All the experiments were maintained
on semi-solid basal medium supplemented with various
concentration of NAA and BA. Basal medium contamed
Murashige & Skoog (Murashige and Skoog, 1962,) (MS)
mineral salts, 100 mg L™ myo-inositol, 2 mg L' glycine,
0.5 mg L' nicotinic acid, 0.5 mg L™ pyridoxine HCI,
0.1 mg 17" thiamine HCI, 30 g L.~ sucrose, 8§ gL~
agar-agar (Sigma). Plant growth regulators were added
prior to autoclaving as optional additives according to the
experimental objectives. The pH of the media was
adjusted to 5.8 with 1 N NaOH or HCI prior to autoclaving
for 15 mmat 121°C.
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Culture conditions: Light-grown cultures were maintained
at 24+2°C with illummation provided by cool white
florescent lamps at 40 nE m™ s~ with a 16 h light period.
Dark cultures were incubated at the same temperature.
Subculturing was periodically carried out 4 weeks
mntervals.

Establishment of shoot cultures: Corms were collected
from natural habitat before flowering period and were
washed in running top water for 24 h and outer scales
were removed. Corms were surface-sterilized with 70%
EtOH for 17 min and with 4.5% sodiumhypochlorite for
20 min, consecutively and washed three times with
sterilized distilled water. Lateral buds with approximately
3 mm edge were removed from sterilized corms.

For shoot proliferation, each lateral bud was
placed with a surface in contact with MS basal medium
containing various concentration of BA (0.5, 1 and
2 mg L. The cultures were maintained at 24+2°C
in light.

Induction of somatic embryogenesis: To induce somatic
embryogenesis, leaves of in vitro shoots obtamed from
lateral buds were used as explant. Teaf explants were cut
transversely in to 10 mm lenght and base, middle and top
region of leaves cultured with thewr abaxial surfaces in
contact with the MS basal medium supplemented with or
without BA: NAA (0:0, 0:1, 5:0, 5:1, 10:0, 10:1). The
cultures were maintained at 2442°C in the darkness.
Creamy-white friable calli obtained from base and middle
region of leaves were transferred to semi-solid MS basal
medium supplemented with BA (0,0.1,0.50r 1 mgL™") for
embryo differentiation and maturation. The terms of
differentiation and maturation in this study denote the
development of globular (early) somatic embryos into
scutellar and coleoptilar stage. The cultures were
maintained at 24+2°C in light.

After 8 weeks, well-developed somatic embryos were
transferred to MS basal medium supplemented with or
without 0.1 mg L™ BA and the same media containing
reduced sucrose concentration (20 g L.™") for embryo
germination.

Plantlets were transferred to MS basal medium with or
without 0.1 mg L.~ BA for cormlet formation

Statistical analysis: All experiments were conducted
with three replications consisting of four explants per
100 ml. flask and were repeated twice. Data
represented as meantSE (standard error) or meantSD
(standard deviation).

RESULTS AND DISCUSSION

Sterile cultures were obtamed in high proportion
(95%) after two weeks of mcubation that showed the
successful sterilization procedure. Lateral buds cultured
on MS medium supplemented with 1 mg L' BA
underwent moderate swelling (after 3-4 days from culture
initiation) at the base, followed by elongation of a single
shoot after approximately 20-25 days of incubation. Tt is
accordant with a report of Sen and Sen (1995) for
Gladiolus cultivars. However, the single shoots were
shown chlorosis and died off a short time later. Basal
portion of the lateral buds cultured on M3 basal media
supplemented with 0.5 and 2 mg L' BA, became heavily
swollen, followed by the mduction of profuse shoot bud
initials. Number of shoots of lateral buds moculated on
MS basal medium coentaining 2 mg L™ BA was higher
than MS basal medium supplemented with 0.5 mg L™ BA,
respectively and 11.00+0.38 and 7.96+0.41 (Fig. 1). The
highest mean of maximum shoot length was also
obtained in this medium. For this reason it can be stated
out that the best medium is MS basal medium
supplemented with 2 mg I.™' BA for shoot formation from
lateral buds (Table 1).

After 6-8 weeks of culture initiation, leaves of
obtained ir vitro shoots were used for mduction somatic
embryogenesis. Callus formation was strongly affected by
the region of leaf explant. Calli were mitiated from base
and middle region of leaves in darkness within 8 weeks.
There was no callus formation from top region of leaves
(Table 2). Probably a result of special growth pattern of a
monocot leaf. The highest frequency of callus formation
was obtamed from base region of leaves mn MS medium
containing 5 mg L7' NAA (80£0.41%). Tt was not
observed any
growth regulator. Moreover after the addition of BA
into medium, callus formation rates were reduced. For
this reasen, it is accepted that 5.0 mg L™ of NAA
concentration 1s optimum for maximum callus production
(Fig. 2). Present results support the study of Kasumi ef al.
(1998) (studying with Gladiolus cv. Topaz) mn which
similar result with same auxin concentration. Exogenous
auxins have earlier been reported to induce somatic
embryogenesis in callus as well as suspension cultures
of Gladiolus (Kamo et al, 1990, Stefaniak, 1994;
Remotti, 1995).

Upon to transfer to MS basal medium supplemented
with 0.1 mg L™ BA, creamy-white and friable calli
produced numerous somatic embryos within 4 weeks

callus formation on medium without

(On avarage 30 structures per callus) (Fig. 3). There was
not any embryo formation on other media. However
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Fig. 1: Shoots obtained from lateral buds on MS basal
medium with 2 mg L' BA after § weeks from
culture initiation, bar =1 cm

Table 1. MNumber and length of shoots iz vitre obtaned from lateral buds
of Gladiclus anatolicus (Boiss.) Stapf cultured on MS medium
supplemented with different BA concentrations

Shoot number/

ME+BA mg L} lateral bud explant Shoot length (cm)
0.5 7.96+0.41 4.50£0.20
1 1.00+0.00 3584020
2 11.00£0.38 5.50£0.28

Al experiments were conducted three replicates consisting of four explants
per flask and were repeated twice. Data repregented ag meantSE (standard
error) from two expeniments

Table 2. Effects of plant growth regulators on callus formation from the
different regions of leaf iz vitro obtaned lateral bud explants of
Gladiclus anatalicus (Boiss.) Stapf

Plant growth regulator Callus formation (%)

fmg LY {mean+3D)

M BA Basal region Middle region  Top region
1] 0 0+0.00 0+0.00 1]

1] 1 0£0.00 0+0.00 1]

5 0 0x041 20+0.41 a

5 1 60£0.50 0+0.00 1]

10 0 50£0.51 10+0.31 a

10 1 35£049 0+0.00 a

The expenments were conducted vath three replicates consisting of four
explants per flask and all expeniments were repeated twice. The (et Standard
deviation (30 of two replicates. %6 meant 3D (standard deviation)

presence of BA was necessary for normal development of
embryos (Endress, 1994), optimum BA
concentration was required for embryo maturation
may dependent on endogenous growth regulator level
of explant.

After 4 weeks, well-developed somatic embryos were
transferred to MS basal medium supplemented with or
without 0.1 mg L' BA and same media containing
reduced sucrose concentration (20 g L™' sucrosze) for
gomatic embryo germination. The maturated somatic

somatic

embryos were germinated easily upon transfer to MS
basal medium supplemented with 0.1 mg L~' BA but
20 g L~ sucrose in two weeks (Fig. 4). On this medium
40% of the somatic embryos developed into plantlets.

Fig. 2: Creamy-white and friable calli on MS basal medium
supplemented with 5 mg L™' NAA, bar =1 cm

Fig. 3: Somatic MS basal medium

embryos on
supplemented with 0.1 mg L™' BA, bar=10.1 cm

Kumar ef al. (2002) working with Gladiclus Aybridus
Hort. were obtained the same result on MS medium with
the same concentration of sucrose and without plant
growth regulator.

The plantlets when transferred to M S basal medium
{with 30 g 17! sucrose) supplemented with 0.1 mg L' BA
formed cormlets within 7-8 weeks (Fig. 5). Although
Kumar ef al. (2002) were reported cormlet formation was
observed on MS basal media without growth regulators
and suppl emented with 80 g L™ sucrose within 15 weeks,
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Fig. 4: Germination of a somatic embryo on MS medium
with 0.1 mg L' BA and 20 g L' sucrose,
bar=0.5 cm
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Fig. 5: Plantlets with cormlets on MS basal medium with
0.1mgL~' BA

in this study, cormlet formation was only observed on
MS basal media supplemented with 0.1 mg L™'BA within
7-8 weeks. Optimum BA concentration is required for
cormlet initiation may be dependent on endogenous
growth regulator level.

To our knowledge this is the first report on somatic
embryogenesis from leaf explant of Gladiclus anafolicus.
We hope that will be helpful to breeding programs for
large-scale clonal propagation of G. anatoliciis.

REFERENCES

Dantu, PXK. and S.5. Bhojwani, 1987. In vitro
propagation and corm formation in gladiolus.
Gartenbauwissenschaft, 52; 90-93.

Dantu, P.X. and S.5. Bhojwani, 1992. [ vifro propagation
of gadiolus: Optimization of conditions for
shoot multiplication. J. Plant Biochem. Biotechnol.,
1:115-118.

Endress, H.R., 1994. Basic Techniques. In: Plant Cell
Biotechnologies, Springer-Verlag Berlin, Heidelberg,
pp: 16-17.

Ghosh, B. and 8. Sen, 1994. Plant regeneration from

alginate encapsulated somatic embryos of
Asparagus cooperi Baker. Plant Cell Reports,
13: 381-385.

Ginzburg, C. and M. Ziv, 1973. Hormonal regulation of
cormel formation in Gladiolus stolons grown in vitro.
Ann. Bot., 37: 219-224.

Hussey, G., 1975. Totipotency in tissue explants and
callus of some members of the Liliaceae, Iridaceae and
Amaryllidaceae. J. Exp. Bot., 26: 253-262.

Hussey, G., 1986. Problems and Propects in vitro
Propagation of Herbaceous Plants. In: Plant
Tissue Culture and its Agricultural Application.
Withers, L.A. and P.G. Alderson (Eds.), Butterworth,

pp: 69-84.
Kamo, K., J. Chen and R. Lawson, 1990. The
establishment of cell suspension cultures of

Gladiolus that regenerate plants. iz vitro Cell. Dev.
Biol., 26: 425-430.

Kasumi, M., Y. Takatsu, H. Tometsune and F. Sakuma,
1998. Somatic embryogenesis, organogenesis and
plant regeneration from leaf of in vifro grown
gladiolus. Bull. Ibaraki. Plant Biotech. Inst., 2: 83-90.

Kim, K.W., I.B. Choi and K.¥. Kwon, 1988. Rapid
multiplication of gladiolus plants through tisse
culture. J. Korean Soc. Hortic. Sci., 29: 312-318.

Krikorian, A.D. and R.P. Kann, 1986. Regeneration in
Lilaceae, Iridaceae and Amaryllidaceae, in Cell culture
and somatic cell genetics of plants, Vol. 3 Vasil, LK.
(Ed.), Academic Pres Inc., pp: 187-205.

Kumar, A., A. Sood, L.M.S. Palni and A.K. Gupta, 1999.
In vitro propagation of Gladiolus hybridiiz Hort:
Synergistic effect of heat shock and sucrose on
morphogenesis. Plant Cell, Tissue and Organ Cul.,
57:105-112.

Kumar, A., L.M.5. Palni, A. Sood, M. Sharma, U.T. Palni
and A.K. Gupta, 2002. Heat-shock induced
somatic embryogenesizs in callus cultures of
gladiolus in the presence of high sucrose. T.
Hortic. Sci. Biotechnol., 77: 73-78.

1193



Pak. J. Biol. Sci., 10 (8): 1190-1194, 2007

Murashige, T. and F. Skoog, 1962. A revised medium for
rapid growth and bicassays with tobacco tissue
culture. Physiol. Plant., 15: 473-479.

Remotti, P.C., 1995 Callus induction and plant
regeneration from Gladiolus. Plant Science,
107: 205-214.

Sen, J. and S. Sen, 1995. Two step bud culture techmque
for a high frequency regeneration of Gladiolus corms.
Sei. Hortic., 64: 133-138.

Stefamak, B., 1994. Somatic embryogenesis and plant
regeneration of Gladiolus (Gladiolus Hort.). Plant Cell
Reports, 13: 386-389.

Tometsune, H., M. Kasumi and Y. Takatsu, 1994.
Propagation  of  Gladdiolus by
embryogenesis. Comb. Proceed.
Prop’Soc., Vol. 44.

Zwv, M., AH. Halevy and R. Shile, 1970. Organ and
plantlet regeneration of gladiolus through tissue
culture. Ann. Bot., 34: 671-676.

somatic
Intern. Plant.

1194



	PJBS.pdf
	Page 1


