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Micropropagation of Anthurium andraeanum from Shoot Tip Explants
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Abstract: In order to optimize the establishment of both in vitro and ex vitro cultures of Anthurium
andraeanum, shoot tips from adult greenhouse plants were surface sterilized by immersion in 20, 25, 30,
35 or 40% sodium hypochlorite solution containing 3-5 drops of Tween 20 for 10, 15, 20 or 25 min.,
followed by three times rinses in sterile distilled deionized water. No contaminated or died explants was
observed in sodium hypochlorite at 30% for 20 min. Sterile explants were cultured on MS medium
contained 0.0, 1.0, 3.0, or 5.0 mg/l NAA. For multiplication stage, MS medium fortified with (0.0, 0.1,
0.5, or 2.5 mg/l NAA and 0.0, 1.0, 2.0, or 3.0 mg/l 2ip) or (0.0, 0.5, 1.0, 2.0, or 3.0 mg/l BAP and 0.0,
0.5, 1.0, 2.0, or 3.0 mg/l Kin) were used. Obtained shootlets were induced to roots on (1/2, 3/4, or full
strength) MS medium supplemented with 0.0, 0.5, 1.0, 2.0, or 4.0 mg/l IBA. To test the efficacy of ex
vitro acclimatization, peatmoss and sand at (1:0, 1:1, or 1:2) was used. MS medium contained 3.0 mg/l
NAA was the most effective in the establishment stage. Maximal shoot proliferation occurred on MS
medium supplemented with 0.5 mg/l NAA plus 2 mg/l 2ip. Regenerated shoots were successfully rooted
when cultured on half-strength MS medium fortified with 2.0 mg/l IBA. Rooted plantlets were
acclimatized to greenhouse condition with 100% transplant survival; moreover, successful ex vitro growth
(about 97%) was achieved on peatmoss and sand at the ratio of 1:2.
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INTRODUCTION

Cut flowers production has an important part to
play in the diversification of tropical agriculture. In the
global market the anthurium is second, only to the
orchid, among tropical cut flowers[1]. Anthurium is a
member of the family Araceae which consists of 108
genera and approximately 3750 monocotyledonous
species[2]. For Anthurium conventional production three
basic propagation methods are used; propagation by
seed, traditional vegetative and tissue culture.
Conventional vegetative propagation of anthuriums by
separating the newly developing plants is time
consuming and it takes years to develop commercial
quantities of elite clones. The propagation of hybrids is
problematic due to the development of a low number
of new plants from the base. Propagation through seed
is not worthwhile because of cross-pollination and the
progenies are heterozygous. Moreover, it is hampered
by the poor germination rate and low viability of the
seeds. Micropropagation is an attractive alternative for
en masse multiplication of highly-prized cultivars at
faster rates than conventional procedures[3].
Micropropagation of Anthurium has been achieved with
various tissues including leaf, petiole, spadix, spathe,
seed, lateral bud, and shoot tips[4,5,6].

Micropropagation by shoot tips has been shown in
numerous investigations. Orlikowska et al.[7] found that
shoot tip explant of Codiaeum variegatum cultured on
MS medium containing 1 mg/l BAP and 2 mg/l GA3

induced axillary shoots induction. Obtained shoots were
able to root on the medium with 1 mg/l IBA, and
acclimatize in the greenhouse. Devendra et al.[8]

indicated that the rate of shoot multiplication from
shoot tip explant of Trichosanthes cucumerina was
highest on MS basal medium supplemented with 1.0
mg/l BA + 0.1 mg/l NAA. The elongated shoots rooted
in half-strength of MS basal salts supplemented 1.0
mg/l IBA and 3% (w/v) sucrose. About 90% of the
rooted plantlets were acclimatized and transferred to the
greenhouse and successfully transferred to the field
with 80% survival rate. Islam et al.[9] reported that in
vitro multiple and axillary shoots were induced from
apical shoot tips of Wedelia chinensis, Holarrhena
antidysenterica and Woodfordia fruticosa in MS
supplemented with 0.5-3.0 mg/l BAP and 0.5-1.0 mg/l
Kin. Excised shoots of Wedelia chinensis and
Woodfordia fruticosa rooted when they were cultured
in half-strength of MS containing 1.0 mg/l IBA but
Holarrhena antidysentica produced roots only when
medium was supplemented with 1.0-3.0 mg/l NAA.
The rooted shoots of these three species were
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successfully acclimatized and established in the soil.
The objectives of this study were to develop a protocol
for the rapid in vitro propagation of Anthurium
andraeanum cv. Paradi from shoot tip explants and to
evaluate the ex vitro post-transplant performance of the
plants produced.

MATERIALS AND METHODS

Explant Source, Sterilization and Culture
Establishment: This study was carried out in the
Tissue Culture Laboratory, Horticulture Research
Institute, Agriculture Research Center, Ministry of
Agriculture, Giza, Egypt, during the period from 2007
to 2010 to establish an efficient protocol for rapid
direct plant regeneration of highly-prized cut flower
Anthurium andraeanum cv. Paradi.

Shoot tip cuttings from adult Anthurium
andraeanum cv. Paradi plants were collected from the
greenhouse of Horticulture Research Institute,
Agriculture Research Center, Giza, and were surface
sterilized by immersion in 20, 25, 30, 35 or 40%
sodium hypochlorite solution containing 3-5 drops of
Tween 20 for 10, 15, 20 or 25 min., followed by three
times rinses in sterile distilled deionized water. No
contaminated or died explants was observed in sodium
hypochlorite at 30% for 20 min. Each sterilized explant
was cultured on MS medium with vitamins, and
supplemented with 0.0, 1.0, 3.0, or 5.0 mg/l NAA.
After four weeks of culture, shoot length (cm) and
leaves number were recorded.

Optimal Shoot Proliferation and Multiplication
Medium: MS medium fortified with (0.0, 0.1, 0.5, or
2.5 mg/l NAA and 0.0, 1.0, 2.0, or 3.0 mg/l 2ip) or
(0.0, 0.5, 1.0, 2.0, or 3.0 mg/l BAP and 0.0, 0.5, 1.0,
2.0, or 3.0 mg/l Kin) were tested for shoot
multiplication. The cultures were maintained by sub-
culturing at four weeks intervals to fresh medium with
the same composition. After three sub-cultures, shootlet
length (cm), shootlets number and leaves number were
measured.

Root induction: For root initiation, the excised shoots
were transferred to (1/2, 3/4, or full strength) MS
medium supplemented with 0.0, 0.5, 1.0, 2.0, or 4.0
mg/l IBA. One month old in vitro rooted plantlets were
obtained to measure root length (cm) and roots number.

Acclimatization and ex Vitro Culture: For pre-
acclimatization period, the jars contained Anthurium
regenerants were left open in the culture chamber for
3 days. Then, the rooted micropropagules from which
agar was removed were placed in pots containing
vermiculite moistened with a nutritive solution of basal

MS media, where they were kept  for 7 days, in the
laboratory. After that they were transplanted into pots
containing 1:0, 1:1, or 1:2 peatmoss: sand. The
vermiculite, peatmoss and sand were autoclaved before
transplantation.

Cultivation Conditions and Statistical Analysis: All
media used were contained 30 g/l sucrose and 8 g/l
agar, adjusted to pH 5.7 ± 0.1 and autoclaved at 121°C
(1.5 kg/cm2) for 20 min before using. The cultures
were placed at 25 ± 2oC, under a 16 hrs photoperiod
with a light intensity of 45 µmol m-2s-1 provided by
plant growth florescent lamps.

All the experiments were repeated four times with
12 replicates per treatment, experiments were set up in
a completely randomized design and obtained data
were statistically analyzed according to the method
described by Snedecor and Cochran[10]. For comparison
between means, LSD test at 5% level was used.

RESULTS AND DISCUSSION

An efficient and rapid regeneration system for
Anthurium andraeanum cv. Paradi from shoot tip
explants was achieved in this research. Previous reports
have shown that the vegetative propagation of several
Anthurium species is a very difficult task[3], moreover,
the application of culture techniques,  have been also
difficult to establish because of the high contamination
indexes observed in these culture[11]. In the present
study no contaminated or died explants were observed
when shoot tip explants were surface sterilized by
immersion in 30% sodium hypochlorite solution
containing 3-5 drops of Tween 20 for 20 min.,
followed by three times rinses in sterile distilled
deionized water.

MS medium fortified with 3.0 mg/l NAA on
establishment stage gave the best result; an average
number of 6.3 leaves per culture with 3.3 cm length
were recorded from four week old culture (Fig. 1 a&b).

In vitro multiple and axillary shoots were induced
from shoot tips of Anthurium andraeanum cv. Paradi
in  MS supplemented with NAA plus 2ip or Kin plus
BAP; however, NAA and 2ip was better than kin and
BAP (Tables 1&2). Maximal shoot proliferation
occurred on MS medium fortified with 0.5 mg/l NAA
plus 2 mg/l 2ip. An average of 16.0 shootlets number
were regenerated having the length of 3.0 cm from the
shoot tip explants cultured on MS medium contained
0.5 mg/l NAA plus 2 mg/l 2ip. Whereas 16.0 shootlets
number were regenerated having the length of 2.7 cm
from the shoot tip explants cultured on MS medium
contained 2.5 mg/l NAA plus 2 mg/l 2ip. For shoot
multiplication, Anthurium andraeanum preferred 2ip at
high concentration and NAA at low concentration; this
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may suggest that bud formation required cytokinin. A
high cytokinin concentration and low auxin
concentration promote further outgrowth and
development[12]. A conjunction of 2ip and NAA evoked
a better response in shoot multiplication than NAA
alone and this is probably due to the difference in
endogenous levels of growth regulators in this plant or
to a difference in sensitivity[13]. Such a synergistic
effect of auxin and cytokinin is in concurrence with the
results in other plants such as Trichosanthes
cucumerina[8].

The number of roots per shoot and the root length
were varied significantly with different concentrations
of IBA; moreover, medium-strength significantly
affected the rooting stage. Optimal rooting was
observed within one month of transfer to half-strength
MS medium fortified with 2.0 mg/l IBA (Table 3).
Similar result was observed in Codiaeum variegatum
by Orlikowska et al.[7], Trichosanthes cucumerina by
Devendra et al.[8] and Wedelia chinensis and
Woodfordia fruticosa by Islam et al.[9]. IBA was proven
to be highly effective for rooting in vitro. Half-strength
MS medium was used to reduce hyperhydricity,
eliminate expensive organic supplements and reduce the
concentration of others without a loss in multiplication
rate[14].

There were no losses during the pre-acclimatization
period, neither in the growth chamber, nor in the
vermiculite acclimatization in the laboratory. This result
is in agreement with that of Orlikowska et al.[15], who
obtained 96% to 100% of shoots that were able to
acclimatize in the greenhouse. After acclimatization,
about 97% of the obtained plantlets succeeded to be
transplanted to the greenhouse conditions in pots
containing peatmoss and sand in a ratio of 1:2.

Summing up, the present investigation emphasizes
that shoot tip explants and MS medium supplemented
with 0.5 mg/l NAA plus 2 mg/l 2ip, were optimal for
direct shoot regeneration from Anthurium andraeanum
cv. Paradi. Regenerated shoots rooted successfully in
half-strength MS medium containing 2.0 mg/l IBA.
Anthurium regenerants show an excellent transition and
adaptation during both the pre-acclimatization period
(in open glass jars, maintained in culture chamber for
3 days) and the acclimatization period (in vermiculite,
maintained in the laboratory for 7 days), with
subsequent good growth ex vitro on peatmoss and sand
at the ratio of 1:2.

Table 1: Effect of different concentrations of NAA and 2ip (mg/l) on shoot multiplication from shoot tip of Anthurium andraeanum cv. Paradi
after twelve weeks culture.

Character Shootlet length (cm) Shootlet Number Leaves Number
---------------------------------------------- -------------------------------------------------- ------------------------------------------------------

2ip (mg/l) (B) NAA (mg/l) (A) Mean NAA (mg/l) (A) Mean NAA (mg/l) (A) Mean
(B) (B) (B)

---------------------------------- ---------------------------------------- ----------------------------------------
0.0 0.1 0.5 2.5 0.0 0.1 0.5 2.5 0.0 0.1 0.5 2.5

0.0 2.8ab 2.8ab 3.2a 3.2a 3.0a 3.7g 6.3f   8.7d   9.0d   6.9d 8.7cd 9.3bc 10.3a 10.3a 9.7a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1.0 2.0c 2.8ab 3.0a 3.0a 2.7ab 6.3f 7.7e 11.7b 12.3b   9.5c 7.7e 8.3de   9.3bc   9.7ab 8.8b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2.0 1.8c 2.3bc 3.0a 2.7ab 2.5bc 7.7e 9.3d 16.0a 16.0a 12.3b 6.7f 7.7e   9.0bcd   9.3bc 8.2c
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3.0 1.8c 2.0c 2.3bc 2.3bc 2.1c 8.7d 10.7c 16.0a 16.0a 12.8a 5.7g 6.7f   8.7cd   8.7cd 7.4d
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean (A) 2.1c 2.5b 2.9a 2.8a 6.6c 8.5b 13.0a 13.3a 7.2c 8.0b   9.3a   9.5a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D.0.05(A) 0.2881 0.4158 0.4667
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D.0.05(B) 0.4501 0.4100 0.4652
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D.0.05(AxB) 0.5761 0.8316 0.9305

Table 2: Effect of different concentrations of Kin and BAP (mg/l) on shoot multiplication from shoot tip of Anthurium andraeanum cv. Paradi after twelve weeks culture.
Character Shootlet length (cm) Shootlet Number Leaves Number

-------------------------------------------------------------------- ------------------------------------------------------------------ --------------------------------------------------------------------
BAP (mg/l) (B) Kin (mg/l) (A) Mean(B) Kin (mg/l) (A) Mean(B) Kin (mg/l) (A) Mean (B)

------------------------------------------------------- ---------------------------------------------------- -----------------------------------------------------
0.0 0.5 1.0 2.0 3.0 0.0 0.5 1.0 2.0 3.0 0.0 0.5 1.0 2.0 3.0

0.0 2.8a 2.8a 2.7ab 2.5abc 2.3bcd 2.6a 3.7h 4.3h 5.7fg 6.3ef 7.7c 5.5d 8.7a 8.7a 8.3ab 8.3ab 8.0abc 8.4a
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
0.5 2.7ab 2.8a 2.5abc 2.3bcd 2.2cd 2.5a 4.3h 5.3g 7.7c 7.3cd 7.0cde 6.3c 8.3ab 8.3ab 8.3ab 8.0abc 7.7bc 8.1a
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1.0 2.3bcd 2.5abc 2.3bcd 2.2cd 2.2cd 2.3b 5.7fg 6.3ef 9.0b 7.3cd 6.3ef 6.9b 8.0abc 7.7bc 7.3cd 7.7bc 7.3cd 7.6b
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2.0 2.2cd 2.3bcd 2.3bcd 2.2cd 2.0d 2.2b 6.7de 7.3cd 11.7a 6.3ef 5.7fg 7.5a 7.7bc 7.3cd 6.7de 7.3cd 6.7de 7.1c
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Table 2; Continue
3.0 2.2cd 2.2cd 2.3bcd 2.0d 2.0d 2.1b 7.3cd 7.3cd 9.7b 5.7fg 5.3g 7.1b 7.3cd 7.3cd 6.7de 7.3cd 6.3e 7.0c
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean (A) 2.4a 2.5a 2.4a 2.2b 2.1b 5.5d 6.1c 8.7a 6.6b 6.4bc 8.0a 7.9ab 7.5c 7.7b 7.2d
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D.0.05(A) 0.1270 0.4064 0.2465
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D.0.05(B) 0.1841 0.4017 0.3970
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D.0.05(AxB) 0.4116 0.9087 0.8877

Table 3: Effect of medium-strength and different concentrations of IBA (mg/l) on rooting response of Anthurium andraeanum cv. Paradi after
one month of culture.

Character Root length (cm) Roots Number
----------------------------------------------------------------------- ---------------------------------------------------------------------------

IBA (mg/l) (B) medium-strength (A) Mean (B) medium-strength (A) Mean (B) 
------------------------------------------------- ------------------------------------------------
1/2 3/4 4/4 1/2 3/4 4/4

0.0 4.7ef 4.3fg 3.7g 4.2d 6.3d 4.7ef 3.7g 4.9d
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
0.5 5.7d 5.3de 4.3fg 5.1c 6.7cd 5.3e 4.3fg 5.4c
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1.0 6.7c 5.7d 5.0def 5.8b 7.3bc 6.3d 5.0ef 6.2b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2.0 8.7a 6.7c 5.3de 6.9a 9.7a 7.3bc 5.3e 7.4a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4.0 7.7b 7.0bc 5.3de 6.7a 9.3a 7.7b 5.3e 7.4a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean (A) 6.7a 5.8b 4.7c 7.9a 6.3b 4.7c
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D.0.05(A) 0.6505 0.6531
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D.0.05(B) 0.5176 0.5369
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D.0.05(AxB) 0.8964 0.9299

(A) (B)
Fig. 1: Effect of different concentrations of  NAA (mg/l) on shoot  tip explants establishment  of  Anthurium 

andraeanum cv.  Paradi  after four weeks culture.
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