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Abstract – Alstroemeria is a variety local to South America and financially has usually been engendered 
vegetatively by rhizome division, with low productivity, high time utilization and a high danger of 
infection spread. In vitro spread has a few focal points, especially as far as effectiveness and has been 
connected to the micropropagation of alstroemeria. This examination means to portray a proficient 
strategy for the in vitro engendering of Alstroemeria pallida Graham, a Chilean local types of high fancy 
esteem. Convergences of agar (0.0, 3.5 and 7.0 g L-1) and 6-benzylaminopurine (BAP) (0.0, 0.5, 1.0 and 2.0 
mg L-1) were supplemented with MS culture medium to assess explant weight (g), rhizome length (cm), 
shoot length (cm) and expansion rate. The most astounding explant weight was seen in rhizomes 
developed in culture medium supplemented with 3.5 gL-1 agar (3.79 g), and medicines utilizing 2.0 g L-1 
BAP demonstrated the most elevated weight increment (3.33 g) after 8 wk. The expansion rate ascended 
with expanding convergences of BAP, though low groupings of BAP advanced longer shoots. A 
productive technique for in vitro engendering of A. pallida rhizomes was depicted, which could be helpful 
for its preservation, taming and additionally reproducing. 
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INTRODUCTION 

Alstroemeria has a place with the Alstroemeriaceae 
family and is local to South America, containing 75 
species (Bayer, 1987). Chile and Brazil are the 
fundamental decent variety focuses with 33 and 39 
local species, individually (Munoz and Moreira, 2003; 
Hofreiter and Rodriguez, 2006). Alstroemeria turned 
out to be exceptionally well known in the elaborate 
market both as cut blossom and pot plant (Hoshino, 
2008) because of the advancement of a few 
assortments reproduced by strategies, for example, 
mutagenesis (Aros et. al., 2012), polyploidization (Lu 
and Bridgen, 1997) and chiefly interspecific 
hybridization (Bridgen et al., 2009). Engendering of 
alstroemeria has been generally performed 
vegetatively by rhizome division, with low proficiency, 
high time utilization (Lin et al., 1997) and a high 
danger of infection spread, influencing yield amid 
development (Van Zaayen, 1995). In vitro spread has 
been additionally considered to proliferate 
alstroemeria since this procedure has a few 
preferences, especially as far as effectiveness 
(Yousef et al., 2007; Pumisutapon et al., 2011; 
Seyyedyousefi et al., 2013; Hutchinson et al., 2014). 
Rhizome segments have been the most widely 
recognized explant utilized for the in vitro proliferation 
of alstroemeria (Pumisutapon et al., 2012; Shahriari 
et al., 2012), albeit a few trials have additionally 
viewed as ethereal explants, for example, stem (Kim 

et al., 2006), leaf (Nasri et al., 2013)  and 
blossom buds (Pedraza-Santos et al., 2006). 
Notwithstanding the kind of explant, qualities of the 
way of life medium are pivotal to accomplishing 
effective micropropagation. Specifically, the impact 
of the centralization of gelling operators (Ebrahim 
and Ibrahim, 2000; de Klerk and ter Brugge, 2010) 
and plant development controllers (Cruz et al., 2003; 
Hamidoghli et al., 2007) have been generally 
examined in the micropropagation of alstroemeria 
and different species. Agar is the most widely 
recognized gelling specialist and can impact the sort 
of development reaction of micropropagated plants. 
Cytokinins are a kind of development controller 
identified with cell division, shoot augmentation, and 
axillary bud expansion (Kyte et al., 2013).  

The vast majority of the examinations identified with 
in vitro proliferation of alstroemeria have been 
performed utilizing business assortments (Khaleghi 
et al., 2008; Pumisutapon et al., 2012; Hutchinson et 
al., 2014) and crossovers (Nasri et al., 2013), 
however little is thought about micropropagation of 
the wild types of this class.  

Alstroemeria pallida is local to Chile and 
demonstrates a limited circulation in the Andes 
Mountains between Los Andes (32°50' S), Area of 
Valparaiso, and Rio Maipo (34°10' S), Metropolitan 
District, at a height in the vicinity of 1500 and 2800 
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m (Cavieres et al.,1998). This species has high 
elaborate esteem given its pink blooms and smaller 
and mounded plant propensity, which are significant 
attributes for pruned plants. Considering the 
significance of the protection of local species and the 
advantages of in vitro culture, this examination was 
gone for building up an effective technique, utilizing 
distinctive centralizations of agar and cytokinins in the 
way of life media for in vitro proliferation of the wild 
species Alstroemeria pallida Graham.  

MATERIALS AND METHODS 

Plant material  

Rhizomes of Alstroemeria pallida were acquired from 
the in vitro protect of incipient organisms gathered in 
January 2014 in Farellones, Metropolitan Locale, 
Chile, at a height of 2300 m. People chose for this 
investigation were clones delivered by a solitary 
incipient organism with a specific end goal to maintain 
a strategic distance from conceivable impacts of the 
genotype on the outcomes.  

In vitro spread  

Twelve medicines coming about because of the mix 
of three agar focuses (0.0, 3.5 and 7.0 g L-1) and four 
cytokinin fixations (0.0, 0.5, 1.0 and 2.0 mg L-1 6-
benzylaminopurine [BAP]) were set in a totally 
randomized factorial plan. Eight repeats for every 
treatment were performed and the test unit comprised 
of one rhizome segment of around 1.0 cm with one 
shoot, refined in a 200 mL glass jolt containing 42 mL 
MS medium (Murashige and Skoog, 1962), 30 g L-1 
sucrose, changing the pH to 5.8. A cotton layer in the 
base was utilized as help for medicines developed 
with fluid medium (0.0 g L-1 agar). The rhizome 
segments were refined under controlled conditions at 
23 °C and a photoperiod of 16:8 h (administration 
furnished by fluorescent tubes with thickness 
photosynthetic photon transition of 900 ^mol photons 
m-2 s-1).  

At week 4 the explants were exchanged to new glass 
jugs, keeping similar states of the way of life medium 
beforehand depicted for every treatment.  

Assessments  

Assessments were performed after 0, 4 and 8 wk and 
considered explant weight (g) and rhizome length 
(cm). At week 8, shoot length and number of 
recovered shoots per explant were assessed. The 
multiplication rate was computed as the proportion 
between the last and the underlying number of 
explants acquired. Moreover, photos of the explants 
after 8 wk were taken utilizing a Nikon D3000 10 Mpx 
Dark (Nikon Co., Tokyo, Japan).  

 

Factual investigation  

Information from explant weight, rhizome length and 
expansion rate were subjected to an ANOVA utilizing 
the MINITAB programming (Minitab Inc., State 
School, Pennsylvania, USA). Means were thought 
about utilizing Tukey's straightforward critical 
distinction (HSD) test for different combine shrewd 
examinations with a noteworthiness level of 0.05.  

RESULTS 

Impact of agar on explant weight and rhizome 
length  

The factual investigation demonstrated no 
collaboration between the impacts of agar and BAP 
on the assessments of explant weight and length; 
along these lines, they were autonomously dissected 
utilizing an ANOVA.  

The most astounding explant weight was seen in 
rhizomes developed in culture medium supplemented 
with 3.5 g L-1 after 4 wk (2.81 g) and after 8 wk (3.79 
g), appearing in the two cases critical contrasts to 
alternate medicines. After 8 wk the weight picked up 
utilizing 0.0 and 7.0 g L-1 agar was 1.93 and 1.78 g, 
individually, fundamentally lower than the weight 
picked up utilizing 3.5 L-1 agar (2.73 g) (Table 1). 
Noteworthy contrasts as far as rhizome length were 
not seen between the diverse convergences of agar 
connected. Consequently after 8 wk the rhizome 
length achieved values between 1.77 (3.5 L-1) and 
1.95 cm (7.0 L-1) (Table 1).  

Impact of BAP on explant weight and rhizome 
length  

After 4 wk of in vitro culture, rhizomes developed in a 
free BAP culture medium introduced the most 
minimal explant weight (2.10 g), indicating huge 
contrasts with medicines utilizing 1.0 (2.61 g) and 2.0 
mg L-1 (2.64 g) BAP. After 8 wk, rhizomes developed 
in a culture medium supplemented with 2.0 g L-1 
communicated the most noteworthy weight increment 
(3.33 g), and this treatment was altogether unique to 
different convergences of BAP connected (Table 2). 
Rhizome length demonstrated no distinctions after 4 
wk between medicines utilizing diverse BAP fixations. 
Notwithstanding, after 8 wk rhizomes developed in 
culture media supplemented with 1.0 and 2.0 mg L-1 
BAP were fundamentally longer than alternate 
medications, indicating 2.18 and 2.40 cm, individually 
(Table 2). 
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Table 1. Explant weight and rhizome length 
observed after 0, 4 and 8 wk on Alstroemeria 
pallida rhizomes cultured in vitro under three 

different agar concentrations. 

 

Table 2. Explant weight and rhizome length 
observed after 0, 4 and 8 wk on Alstroemeria 
pallida rhizomes cultured in vitro under four 

different 6-benzylaminopurine (BAP) 
concentrations. 

 

Impact of BAP and agar on explant improvement  

Expansion rate and shoot length were assessed after 
4 and 8 wk and the factual investigation indicated 
communications between the impacts of agar and 
BAP. The expansion rate of alstroemeria rhizomes 
ascended with expanding BAP fixations. 
Consequently, rhizomes developed in culture medium 
without BAP demonstrated the most minimal 
multiplication rate with values in the vicinity of 1.00 
and 1.63, though the most noteworthy expansion rate 
was seen in rhizomes developed with 2.0 mg L-1 
BAP, especially in those rhizomes developed in 
culture medium supplemented with 2.0 mg L-1 BAP 
and 3.5 gL-1 agar, yielding 3.5 new explants after 8 
wk and indicating huge contrasts to medications 
utilizing 0.0 and 0.5 mg L-1 BAP (Figure 1). 
Expanding groupings of BAP advanced shorter 
shoots. Consequently, rhizomes developed in culture 
medium without BAP and groupings of 0.0 and 3.5 g 
L-1 demonstrated the longest normal shoots, 4.74 
and 5.08 cm separately, and huge contrasts with 
whatever is left of the medications utilizing BAP and 
both 0.0 and 7.0 g L-1 agar (Figure 1).  

 

Figure 1. Multiplication rate and shoot length saw 
after 8 wk on Alstroemeria pallida rhizomes 

refined in vitro under four distinctive 6-
benzylaminopurine (BAP) fixations and three 

agar focuses. 

DISCUSSION 

A lower agar fixation (3.5 g L-1) empowered rhizome 
development and weight pick up presumably on the 
grounds that the explant could take-up water, BAP 
and supplements all the more effectively from the 
way of life medium (Suthar et al., 2011). Besides, 
agar fixation delivers a weakening of exudates from 
explants and a more sufficient air circulation which 
may likewise fortify rhizome development (Ebrahim 
and Ibrahim, 2000). Then again, fluid medium (0.0 g 
L-1 agar) may incite hyperhydricity or vitrification 
and decrease development and advancement of 
explants took after by translucence and inevitably 
corruption (Ebrahim, 2004). This side effect was 
seen in some explants amid this investigation, 
especially in medications utilizing fluid culture 
media. Past outcomes have demonstrated that 
supplementation with agar and Gelrite at 5 and 1.5 g 
L-1, separately, demonstrated the ideal outcomes as 
far as in vitro development and advancement of the 
two roots and shoots of Maranta leuconeura 
(Ebrahim and Ibrahim, 2000). Particularly for 
alstroemeria, fluid medium utilizing a moderate 
arrival of medium segments has demonstrated great 
outcomes (de Klerk and ter Brugge, 2010), albeit a 
large portion of the in vitro societies of alstroemeria 
rhizomes have been led utilizing gelling specialists, 
for example, agar at fixations in the vicinity of 7.0 
and 8.0 g L-1 (Seyyedyousefi et al., 2013; 
Hutchinson et al., 2014) and Gelrite at focuses in the 
vicinity of 0.2% and 0.3% (m/v) (Hamidoghli et al., 
2007; Pumisutapon et al., 2012).  

Cytokinins are development controllers with the 
capacity to advance cell division and take part in 
imperative formative parts, for example, shoot 
improvement (Moubayidin et al., 2009). For in vitro 
spread of alstroemeria, BAP has been portrayed as 
advancing the multiplication of rhizome shoots and 
development (Khaleghi et al., 2008). These 
outcomes concur with those acquired in the present 
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investigation where rhizomes refined in vitro 
demonstrated more noteworthy improvement and 
multiplication of explants developed with media 
culture supplemented with 2.0 mg L-1 BAP while 
medications utilizing 0.0 mg L-1 BAP indicated bring 
down advancement and longer shoots. In addition, 
the shorter shoots saw in rhizomes presented to 
higher convergences of BAP could be clarified by the 
way that cytokinins have been accounted for to 
diminish apical predominance (Ongaro and Leyser, 
2008).  

BAP has been the most normally utilized cytokinin for 
the micropropagation of alstroemeria rhizomes (Kyte 
et al., 2013), yielding preferred outcomes over 
different cytokinins, for example, thidiazuron (1-
phenyl-3-(1,2,3-thiadiazol-5-yl) urea; TDZ) 
(Pumisutapon et al., 2011; Shahriari et al., 2012) and 
2ip (N-(3-methylbut-2-enyl)- 7H-purin-6-amine; 
Shahriari et al., 2012).  

CONCLUSIONS  

An effective strategy for the in vitro proliferation of 
Alstroemeria pallida rhizomes has been portrayed 
utilizing MS supplemented with 3.5 g L-1 agar and 2.0 
mg L-1 BAP. Thinking about the elaborate estimation 
of this local species, its protection, training and further 
rearing could be bolstered by the system depicted in 
this examination. 
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