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ABSTRACT

Alstroemeria (Alstroemeriaceae) is an important amental plant, which use as cut flower as well as gnd
garden plants because of their beautiful attracfilsvers with wide variations in flower color. Triéidnally, it is
propagated via rhizome splitting, but multiplicatioate is low and time-consuming process. Micropiggdion by
rhizome meristems culture is an efficient in vipropagation method for Alstroemeria. Apical ancetat buds on
rhizome were used as explants. These explantsautiteed in MS medium containing NAA (0, 0.2, "8 4.0 mg
Iy and BAP (0, 0.5, 1.0, 1.5 and 2.5 rifY IMS medium supplemented with 1.0 fh{AA resulted in the highest
shoot length (6.30 cm), root length (4.86 cm), maxn root number (5.00) and bud number (3.00). Lstrgamber
of shoot (3.00) and rhizome (4.00) were obtained$medium containing 0.20 and 0.50 MdNAA.

Keywords: Ornamental plants, Rhizome, Tissue cultlmeyitro.

INTRODUCTION

Alstroemeriais a monocotyledon and cross-pollinating plant fréfstroemeriaceae family originated in South
America [7]. It is a perennial rhizome plant witbvirers in different colors. This plant is culturiedgreenhouse for
cut flower production and is propagated vegetayiv®l rhizome division [5]. Micropropagation of higdltural
crops has been developed in recent years. The pimp®f low propagation ofAlstroemeriabecomes a time-
consuming process causing to spread virus dis¢28gsn addition, it faces seasonal time limit9]1To remove
this limitation, presentlyn vitro culture systems based on bud culture and rhizomister®s are developed [7]. For
the rapid propagation of novel cultivars and impott breeding materials, it has been tried to establ
micropropagation system. Flower pedicels sub-apisajments from the vegetative stem and rhizomes twid
Alstroemeriawere tested as initial explants. Of these, rhiztmnds ofAlstroemeriagave the best response as initial
explants inin vitro conditions [11].In vitro culture methods have attracted considerable inta®s means to
overcome these limitations and for producing viine® plants [7]. Apical shoot bud [17], lateral shdud [9] and
rhizome [10] explants have been usedifovitro propagation ofAlstroemeria Rhizome-tip (apical meristem) has
been reported to feature a higher growth rate coedpi other types of explant mentioned above [[kO{he field

of ornamental plants, tissue culture has allowedshaopagation of superior genotypes and plantaugment,
thus enabling the commercialization of healthy amdform planting material [14, 21]. The success té
micropropagation method depends on several faditcesgenotype, media, plant growth regulators aypuk tof
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explants, which should be observed during the m®¢#0, 16]. Most important of these parameterstlaeplant
growth regulators included in the culture media Pant growth regulators act like signals to stetes inhibit or
regulate growth in the developmental programs ah{d [12]. Cytokinins and auxins like BA, BAP, T2Ad 2-iP
and NAA were usually used on the micropropagatibrilstroemeria In general, three modes of vitro plant
regeneration have been in practice: organogenesifryogenesis and axillary proliferation. In tissudture,
cytokinins and auxins play a crucial role as prambf cell division and act in the induction arelelopment of
meristematic centers leading to the formation ofaos [18]. In the present study, the effect of eddht
concentrations of NAA and BAP on micropropagatiém\stroemeriacv. Fuego was evaluated.

MATERIALS AND METHODS

Rhizomes ofAlstroemeriacv. Fuego were prepared from a greenhouse in MahakhtPakdasht cities, Iran.
Fragments of rhizome containing apical and latbtals were washed thoroughly under running tap wate80
min and disinfected with 70% ethanol for 30 s aftl IRaOCl aqueous solution for 20 min. Disinfecteglarts
were rinsed three times in sterile distilled wgtE# min each). Four explants were cultivated inheBetri dish on
MS (Murashige and Skoog, 1962) basal medium suppiéad with plant growth regulators. Plant growthulators
were NAA (0, 0.2, 0.5 and 1.0 mg)land BAP (0, 0.5, 1.0, 1.5 and 2.5 niy [The media were adjusted to pH 5.7-
5.8 and solidified with 7 g Agar-agar. The media were pH adjusted before #timg at 121°C, 1 atm. for 20
min. The cultures were incubated in growth chambleose environmental conditions were adjusted td2261and
75-80% relative humidity, under a photosynthetiotph density flux 50 umol/As with a photoperiod of 14 h per
day. Bud number, shoot number, shoot length, roatlyer, root length and rhizome number were measUieel
experimental design was R.C.B.D. Each experimest gegried out in three replicates and each reglicatludes
four specimens. Analysis of variance (ANOVA) wasidaising SPSS and SAS statistical software and sneare
compared using Duncan's test at 0.05 level of fitiba

RESULTS AND DISCUSSION

In this study, the effect of different concentrasoof BAP and NAA on micropropagation éistroemeriacv.
Fuego, an ornamental plant, through organogenesssewaluated. Studied characteristics were bud agmnshoot
number, shoot length, root number, root length daimbme number. The results are summarized in Fahl® and
3. Our data revealed that there are differencethéneffect of the different concentrations of BARAA and
interaction between these two growth regulatorstmse characters. MS medium supplemented with d’m
NAA resulted in the highest shoot length (6.30 croit length (4.86 cm), maximum root number (5.80) bud
number (3.00). Largest number of shoot (3.00) dnizome (4.00) were obtained in MS medium contairfriz)
and 0.50 mg} NAA (Table 3). MS medium supplemented with 2.50 IM@AP resulted in the lowest shoot length
(3.09 cm). Lowest root length (1.30 cm) was seemédlium containing 2.50 mg BAP along with 0.5 mg'i NAA
(Table 3). Minimum root number (0.33) was obtaifieanedium containing 2.50 mg BAP (Table 3). Least bud
number (1.00) was calculated in medium containiriGng I* BAP along with 0.2 and 1.0 mg NAA. Lowest
number of shoot (1.00) and rhizome were obtainezbimtrol medium (without any plant growth regulat¢fables

2 and 3). Analysis of variance (ANOVA) showed tlia¢ effect of BAP on the bud number, shoot lengbiot
number, root length and rhizome number root lengthe significant (§0.01). No the effect of BAP on the shoot
number was significant (Table 4). NAA had significaffect (p<0.01) on all measured traits (Table 4). Interaction
effect of BAP and NAA was significant on bud numberot length and rhizome number (Table 4). Ouuliss
indicated that there are differences in the eftédhe different concentrations of BAP and NAA faud number,
shoot number, shoot length, root number, root leagd rhizome number.

Studies of Khaleghi et al. [7] ofstroemeriacv. "Fuego" showed that the greatest number oftsheas obtained
from the medium supplemented with 1.5 iig@AP and 0.2 mg NAA. Increasing of BAP concentration caused a
reducing length of shoots due to decrease apigairdot; also presence of low NAA concentrationhia medium
has been necessary for shoots primordial and rlésarowth. The medium included by 0.5 MgBAP and 0.2 mg

I7 NAA, in the average, 4.1 rhizomes and 2.62 shqms explant was the best hormonal treatment for
micropropagation ofAlstroemeriacv. "Fuego". Cytokinins as a plant growth regulatatuses shoot induction by
stimulating cell division and decreasing apical dwance [6]. NAA is a suitable for root inductiorathis consistent

to Lin et al.[10] reports who suggested that NAA is an effectivewth regulator for rooting. Similarly, Kristiagis

et al.[8] reported that NAA promote root induction, whaseBA inhibits root formation and NAA is not capalbd
confront the negative effect of BA on rooting. Gamewska and Hampel [1] reported that increasing4fcould

134
Pelagia Research Library



Seyyed Rahim Seyyedyousedt al Euro. J. Exp. Bio., 2013, 3(5):133-136

stimulate the proliferation of rhizome. Similar uéés were reported by Pierik et §19] who suggested that among
Cytokinins, BAP stimulates rhizome formation but ANAnd IBA have no effect on that. Han et[d]. reported that
the medium supplemented with 1-2 riigHA and 0.2 NAA mgT showed the greatest number of rhizome. Study of
Hamidoghli et al. [3] onAlstroemeriashowed that in vivo rhizome bud produced the Istrgaimber of small
rhizome and roots on medium containing 0.2 fh&§!AA with 1 mg I* BA. In conclusion, the present investigation
revealed that the medium supplemented with certaincentrations of BAP and NAA influenced on shoot
multiplication and root initiation oflstroemeriacv. "Fuego”.

Table 1. Mean comparison of the effect of differentoncentrations of BAP on some traits of\lstroemeria

Treatments (mg%) Bud number Shoot number  Shoot length (cm) Rooiber  Root length (cm)  Rhizome number
BAP 0 2.25b 1.83a 5.92a 3.83a 4.44a 2.66a
BAP 0.2 1.33¢ 1.58¢ 4.72t 3.42¢ 3.65t 2.16t

BAP 1 2.16b 1.83a 3.67c 2.42b 3.73b 1.83b
BAP 1.5 2.67a 1.75a 3.81c 2.25b 2.29¢c 1.41c
BAP 2.5 2.16b 1.75a 3.38d 1.08c 1.53d 1.92b

In each column, means with the similar letters roesignificantly different at 5% level of probatyilusing Duncan’s test

Table 2. Mean comparison of the effect of differentoncentrations of NAA on some traits ofAlstroemeria

Treatments (mg") Bud number Shoot number  Shoot length (cm) Rooiber  Root length (cm)  Rhizome number
NAA 0 1.60c 1.06¢c 4.04c 1.73c 3.20a 0.80c
NAA 0.2 2.00t 2.60¢ 4.25k 2.47t 3.16¢ 1.80t

NAA 0.5 2.40a 1.93b 4.33b 2.67b 2.92b 2.66a
NAA 1 2.46a 1.40c 4.57a 3.53a 3.22a 2.73a

In each column, means with the similar letters moesignificantly different at 5% level of probatyilusing Duncan’s test

Table 3. Mean comparison of the effect of differentoncentrations of BAP and NAA on some traits of\lstroemeria

Treatments (mg¥)  Bud number Shoot number  Shoot length (cm) Roaiber  Root length (cm)  Rhizome number
BAP O + NAAO 3.00abc 1.00d 5.68b 2.67cd 4.80a fploo
BAP 0 + NAA 0.2 1.67cde 3.00a 5.97ab 3.33bc 4.30b 671X
BAP 0 + NAA 0.5 2.67ab 2.00bcd 5.75b 4.33ab 4.30b .004
BAP O+ NAA 1 3.00a 1.33cd 6.30a 5.00a 4.86a 3.00b
BAP 0.5 + NAA O 1.33de 1.20d 4.38d 2.67cd 3.56e 34f¢
BAP 0.5 + NAA (.2 1.0Ce 2.33ab 4.72cc 3.33h¢ 3.67 2.00cce
BAP 0.5 + NAA 0.5 2.00bcd 1.67cd 4.82c 3.33bc 3.26f 2.33bcd
BAP 0.5+ NAA 1 1.00e 1.33cd 4.97c 4.33ab 4.10bc 00B.
BAP 1 + NAAC 1.33ce 1.85¢ 3.39gh 1.3%efg 3.67€ 1.67gt
BAP 1 + NAA 0.2 2.67ab 2.67ab 3.58efgh 2.67cd 3e76d 1.67def
BAP 1 + NAA 0.5 2.00bcd 2.33abc 3.76efg 2.33cde 68.5 2.33bcd
BAP 1 + NAA1 2.67al 1.33cc 3.9z 3.33h¢ 3.93c¢ 2.67b
BAP 1.5 + NAAO 2.33abc 1.10d 3.68efg 1.67def 2.53¢g 1.33efg
BAP 1.5 + NAA 0.2 3.00a 2.33abc 3.76efg 2.00def 6R.2 1.32efg
BAP 1.5 + NAA 0.5 2.67ab 2.00cd 3.85ef 2.00def B.20 2.00cde
BAP 1.5+ NAA 1 2.67ab 1.67cd 3.96e 3.33bc 2.17h 00&de
BAP 2.5+ NAA O 1.33de 1.33cd 3.09i 0.33g 1.40jk 67hh
BAP 2.5 + NAA 0.2 1.67cde 2.67ab 3.23hi 1.00fg 1.83 1.33efg
BAP 2.5 + NAA 0.5 2.67ab 1.67cd 3.48fghi 1.33def 30k 2.67bc
BAP 2.5 + NAA 1 3.00a 1.33cd 3.70efg 1.67def 1.60j 3.00b

In each column, means with the similar letters roesignificantly different at 5% level of probatyilusing Duncan’s test

Table 4. Analysis of variance (ANOVA) for the effetof different concentrations of BAP and NAA on sore traits of Alstroemeria

MS

Source of variations  df  Bud number  Shoot number oSkmgth (cm) Root number Root length (cm)  Rhizammber
BAP 4 2.8T 0.128¢ 12.94 13.93 16.87 2.54

NAA 3 241 6.72" 0.718 8.27" 0.28" 12.31

BAP x NAA 12 0.75 0.158¢ 0.032* 0.278" 0.159" 0.41

Error 0.21 0.26 0.051 0.37 0.018 0.25
CV (%) 21.99 29.50 5.27 23.28 4.28 25.00

™ Significant atx = 1%, ": Significant ata = 5%, "=Not significant
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