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Abstract: The objectives  of the  p re s e n t work were comparison between apical, middle and bottom

parts  of s n ake plant (Sansevieria trifasciata L.) leaf to form meris temoids . Effects  of three different

parts  of leaf in response to 2,4-D and kinetin to meris temoids  formation and NAA and IBA to root

formation in snake plant were inves tigated. Us ing 2,4-D fo r me ris temoids  formation is  essential. In

the cu lt u re  medium supplemented with kinetin (Kin) or in the medium without any plant growth

regulator there was  not any proliferated shoot after two months . High proliferation rates  were observed

in  the media supplemented with 0.35 mg l  2,4-D or and then 0.4 mg l  Kin. Different parts  of le a f-1 -1

had not any s ignificant effect on in vitro shoot proliferation rate and  average  shoot length. Most

frequent rooting was  observed when p la n t le t s  d ip p ed in 2000 mg l  IBA for 3 sec. Rooted plantlets-1

were transferred to a mixture of perlite and peat, maintained under a h igh humidity tent. Then

Plantlets  were transferred to the greenhouse condition with less  than 5% mortality.
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INTRODUCTION

Sansevieria trifasciata  L. (snake plant) belongs  to liliaceae family is  one of the orna me n t a l house plants .

The conventional methods  of propagatio n  (leaf cutting and divis ion) are often inadequate to meet the

commercial deman d s  for this  plant (Hartman et al., 2002). Hence, the use of micropropagation can be useful

to increase number and speed of propagation in this  plant. Preliminary experiments  in shoot formation of snake

plant have meet with a high success  (Blazich and Novitz 1984). In  t his  experiment meris temoids  developed

from snake plant culture maintained for two weeks  in 0.25 mg l  2,4-D. T h e n  s h o ot formation carry out in-1

the medium containing 0.3 mg l  kinetin (Kin). In another report the highes t  s h o o t  re g eneration frequency-1

(80%) and number of s h o o t s  p e r e xp lant (13.5±0.22) were obtained in MS medium supplemented with 10 ìM

BA and 0.1 μM  NA A  (A n is  and Shahzad 2005). Natali et al. (1990) reported rapid and highly effective plant

micropropagation from vegetative meris tems in Aloe vera L. Micropropagation was  achieved by culturing shoot

apices  on medium containing 2,4-D and Kin du ring 15-30 days . Chaudhuri and Mukandan (2001) also reported

that in Aloe vera  L. (Chaudhuri and Mukandan 2001) fo rma t ion of multiple in vitro shoots  was  a function of

cytokinin and auxin concentrations . Four mg l  BA and 1 mg l  IAA caused shoot regeneration in  Aloa-1 -1

barabadensis Mill. (Supe, 2007). Chukwujekue et al. (2003) reported that BA 1.0 - 3.0 mg  l  wa s  the bes t-1

treatment to form the shoots  in Aloe micropripagation. Khan et al. (2006) reported that ma ximu m n u mb er and

length of shoots  along with maximu m number of leaves can be achieved on s imple MS medium devoid of any

hormone while previous  s tudies  on the mic ro p ro p agation of Kalanchoe tomentosa Baker reported the use of

different plant growth regulators  like IAA, 2,4-D, NA A  and TDZ (Frello et al., 2002; Dickens  and Staden

1990; Ioan n o u  a n d  Ioannou 1992). NAA in combination with kinetin promoted both callus  greening and

production of redifferentiated shoots  (Ogihara, 1979). The main goal in this  experiment was  c omparison

between apical, middle and bottom parts  of Sansevieria trifasciata L. leaf to form meris temoids . Different parts

of leaf in this  plant probably have different amount of hormones .

MATERIALS AND METHODS

The le a f segments  of greenhouse grown Sansevieria trifasciata  L. were collected and washed with tap

water for 10 min and t h e n  t ra n s ferred to airflow cabinet and surface s terilized with %70 ethanol for 1 sec and

then submerged in %10 Clorox (containing 5.25% sodium hypochlorite) for 10 min an d  t h e n  were rinsed three

times  with s terile dis tilled water and cut into 1 c m  p ie c e s . T hese segments  were selected from apical, middle2
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and bottom parts  of leaf. Expla n ts  were cultured on MS medium (Murashige and Skoog 1962) containing 30

g l  sucrose and 5 g l  agar. Primary s a mp le s  we re  c o n tinuous  on MS medium supplemented with 0.15, 0.25-1 -1

and 0.35 mg l  2,4-D, and after 20 days  we re  t ra n s fe rred to the medium containing 0.3 mg l kinetin for shoot-1 -1 

proliferation. Total number of explants  for each treatment was  16. M e d ia ’s  p H wa s  adjus ted to 5.8 (with HCl

0.1 N) prior to being autoclaved for 15 min at 121º C and 1.5 kg cm  pressure. Cu lt u res  were maintained at-2

25 ± 5º  C in continues  light (20 ìmol m  s ) and then explants  were subcultured every 30 days  on MS-2 -1

medium s u p p le me nted with 0.5 mg l  kinetin. In meris temoids  induction s tage three concentrations  of 0.15,-1

0.25 and 0.35 mg  l  2,4-D a n d  in shoot formation s tage 0.3 mg l  kinetin were used. In rooting s tage shoots-1 -1

3 cm long were excised and transferred to half s t rength MS medium containing 0.5 – 1 mg l  NAA. In one-1

treatment explants  were also quick dipped in  2000 mg  l  IBA for 3 sec prior to culturing. Data were analyzed-1

us ing MSTAT-C s tatis tical software and Tukey's  tes t was  used to in d ic a t e  s ignificant differences  (P=0.05).

Eight replications  were used for each treatment and each replication was  including two explants .

RESULTS AND DISCUSSION

The s terilization procedure was  very effective, 100% of cultures  proved clean. Shoot proliferation and

multiplication was  observed within nea rly  50 d a y s . Using bottom parts  of leaf for callus  formation was  better

than apical parts . Callus  formation was  observed earlier in lo we r s e g me n t s  of leaf. Us ing 0.35 mg l  2,4-D-1

was  effective on rais ing shoot proliferation rate and shoot length, however, us ing 0.15 and 0.25 mg l  2,4-D-1

was  not effective (Table 1). Our results  showed that different parts  of leaf had not any s ignificant effect on

shoot proliferation and average shoot length but bottom parts  of leaf in concentration of 0.35 mg l  2,4- D-1

caus e d  4.28 (proliferation rate) and 1.53 cm (average shoot length) after 4.5 months . The s tages  of plantlets

formation in explants  used are shown in Fig. 1. Uniform and  ra p id  rooting was  obtained by dipping the

plantlets  in 2000 mg l  IBA (Table 2). Howe v e r, mo re  d iffe rences  were found in the average root length and-1

number on plantlets  were treated with NAA vs . quick dip method. Our re s u lt s  d e mons trated that snake plant

does  not need to be subculture before two months  in in vitro condition. In acclimation s tages , some leaves  may

become curled but new leaves  will produce from center of plantlets . Plantlets  can produce  ro o t s  wit h out any

hormonal treatment but plant growth regulators  will accelerate the rooting.

Fig. 1: Stages  o f s h o o t  fo rma tion in Sansevieria trifasciata  L. A) Callus  formation nearly 1month after

culture. B) 2.5 month after culture (medium supplemented with Kin ). C) 85 days  after culture. D)

Almost 90 days  after culture. 

Table 1: Effect of d i fferent parts of leaf and different concentration of 2,4-D on shoot proliferation rate and shoot length in Sansevieria

trifasciata L.

Location of explants in leaf 2,4-D concentration (mg l ) Proliferation rate Average shoot length (cm)-1

Apical 0.15 0.143 b 0.500     a†

0.25 0.857 b 0.154     a

0.35 2.857 ab 1.186     a

Middle 0.15 0.143 b 0.070     a

0.25 0.283 b 0.107     a

0.35 2.000 ab 1.613     a

Bottom 0.15 1.429  ab 0.424     a

0.25 0.714  b 0.627     a

0.35 4.286  a 1.533     a

†In each column, means followed by the same letters are not significantly different using T ukey’s test at P=0.05.
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Table 2: Effects of N A A  (ad d ed to the medium for two weeks) and IBA (Quick dip) on root number and length in Sansevieria

trifasciata L. cultured in vitro.

T reatment (mg l ) Average root length (cm) Average root number -1

NAA  0.5 1.2 b 6.5 b†

NAA  1.0 1.4 b 7.3 b

IBA 2000 3.1 a 9.3 a

†In each column, means followed by the same letters are not significantly different using T ukey’s test at P=0.05.

After 4.5 months , the initiated  plants  that sufficiently developed were transferred to the medium with

perlite and peat (1:1) and success fully survived (Fig. 2).

     

Fig. 2: Left: Shoot proliferation on leaf segments . Right: Acclimated plants .

Discussion:

Due to s lo w g ro wt h rate and inefficient vegetative propagation of snake plant in commercial propagation

it is  curtail to reproduce several copies  of an original parent plant by tis sue culture. In the traditional procedure

each leaf cutting (10 cm) of snake plant produced probably 2 plantlets  grew but in tis sue culture if explants

taken in 1 cm  pieces  can mos tly produce more tha n 100 plantlets . Studies  in Aloe (Sanchez et al., 1988)2

showed that in vitro culture of Aloe barb a d e n s i s  M ill. is  very difficult for both callus  induction and plant

regeneration. In Aloe vera  L. formation of multiple shoots  in vitro was  a function of cytokinin and auxin

c oncentrations  (Chaudhuri and Mukandan 2001). Our results  showed plantlet formation mos tly in a ro u n d  t h e

midrib of leaf. Rooting with IBA by quick dip method indicated uniform and rapid root in d u c tion. The present

s tudy showed media supplemented with only kinetin are not effective on meris temoids  formation; hence callus

formation is  essential prior to meris temoids  production. It was  also observed that different parts  of lea f had

not any s ignificant effect on shoot pro life ra t ion rate and average shoot length. It may be due to the same

amount of plant hormones  in diffe re n t  p arts  of snake plant's  leaf. Further s tudies  are needed to clarify this

s ituation. 
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